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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 (Augest 7, 2015): SAR Measurement Requirements for 100 MHz to 6 GHz

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

KDB 643646 D01 SAR Test for PTT Radios v01r03 (October 23, 2015): SAR Test Reduction Considerations
for Occupational PTT Radios

KDB 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. General Remarks

Date of receipt of test sample . | June ,01, 2017
Testing commenced on : | June ,02, 2017
Testing concluded on ;| June ,20, 2017

2.2. Product Description

EUT Name : |Audio Baby Monitor

Model Number :|DBM-8R

Trade Mark : |AILLCARE,AIMECOR

EUT function description : |Please reference user manual of this device
Power supply :|DC 3.70V from battery

Operation frequency range |:|2405.377MHz — 2477.569MHz

Modulation type 1 |GFSK

Antenna Type :|Internal

Device Type : |Portable

Sample Type : |Prototype Unit

Exposure category: : |Occupational exposure / Controlled environment
Test Frequency: :12405.377 MHz —2432.513MHz —2477.569MHz

2.3. Summary SAR Results

FCC
Frequency L Maximum Report SAR Results (W/KQg)
Hiode (MHz) FESlilE 100% duty cycle 50% duty cycle
GFSK 2405.377 Face-held 0.025 0.013
GFSK 2405.377 Body-Worn 0.117 0.059
2.4. Equipment under Test
Power supply system utilised
Power supply voltage : | O] 120V /60 Hz O| 115V / 60Hz
0|12V DC 0|24V DC
@| Other (specified in blank below)

DC3.70V

2.5. 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.

2.6. TEST Configuration

Face-Held Configuration
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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.”

Per FCC KDB643646 Apppendix Head SAR Test Considerations: “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 2.5cm paralled to a flat phantom. A phantom shell thicjnes of 2mm is required. When the
front of the radio has a contour or non-uniform surface with a variation of 1.0cm or more, the average distance
of such variations is used to establish the 2.5cm test separartion from the phantom.

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.”
According to KDB643646 D01 for Body SAR Test Considerations for Body-worn Accessoires: Body SAR is
measured with the radio placed in a body-worn accessory, positioned against a flat plantom, representative of
the normal operating conditions expected by users and typically with a standard default audio accessory
supplied with the radio, may be designed to operate with a subset of the combinations of antennas, batteries
and body-worn accessores, when a default audio accessory does not fully support all accessory must be
selected to be the default audio accessory for body-worn accessories testing. If an alternative audio accessory
cannot be identified, body-worn accessories should be tested without any body accessories should be tested
without any audio. In general, all sides of the radio that may be positioned facing the user when using a body-
worn accessory must be condisered for SAR compliance.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection and
Quarantine Bureau

No.149,Gongye 7th Rd. Nanshan District, Shenzhen, China

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

CNAS-Lab Code: L2872

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)
. (General Population / (Occupational /
2RISRl Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 1 g of tissue) 1.60 8.0
Spatial Peak 4.0 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

Report No.: MTE/CEC/B17071481

Calibration
Test Equipment Manufacturer Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAEx SPEAG DAE4 1315 2016/07/26 1
E-field Probe SPEAG ES3DV3 3292 2016/09/02 1
System Validation
Dipole D2450V2 SPEAG D2450Vv2 955 2015/01/08 3
Network analyzer Agilent 8753E US37390562 2017/03/04 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power meter Agilent E4417A GB41292254 2016/12/14 1
Power sensor Agilent 8481H MY41095360 2016/12/14 1
Power sensor Agilent 8481H MY41095361 2016/12/14 1
Signal generator IFR 2032 203002/100 2016/12/14 1
Amplifier AR 75A250 302205 2016/12/14 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 DASY5 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
Zgr(‘)fgf:e detection, controls robot movements and handles safety operation. A computer operating Windows
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.

Maas urament Sanses A DASYS

robot controlics
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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; TR ipe]
Linearity: £ 0.2 dB (30 MHz to 4 GHz) = P 1:7‘;{
Directivity 1 0.2 dB in HSL (rotation around probe axis) % N
0 £

+ 0.3 dB in tissue material (rotation normal to probe axis)

Dynamic Range 5 yWig 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 SENSOR

HIGH-RESISTANCE LINES /

DETECTOR
DIODE

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
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phantom is compatible with all SPEAGdosimetric probes and dipoles.

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.

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
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mainly the variation of the DUT’s output power and should vary max. £ 5 %.

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 5Smm
steps.

4.6. Data Storage and Evaluation

Data Storage

The DASY5 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], [mW/g], [nW/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:
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Probe parameters: - Sensitivity Normi, ai0, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
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:

Vv su2.
" dep;
With Vi = compensated signal of channeli (i=x,y,z)
Ui = input signal of channel i (i=x,y,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:
/ V;

E — fieldprobes : E; = \ m
— . 2
H — fieldprobes : H; =+/V;- M
With Vi = compensated signal of channel i (i=x,y,2)
Normi = sensor sensitivity of channel i (i=x,y,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 V/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):
Eiot = \/ E2 + E% + E?

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

L 2 aT
SAR=E;, 17000
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

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) & o(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 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 52.0 2.73
5800 35.3 5.27 48.2 6.00

(& = relative permittivity, o = conductivity and p = 1000 kg/m3)

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
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. Measured Target Tissue Measured Tissue L
Tissue Liquid
Frequency Test Data
Type (MHZ) & c & Dev. c Dev. Temp.
2450H 2450 1.80 39.2 1.83 1.67% 38.19 -2.58% 22.3 06/15/2017
2450B 2450 1.95 52.7 1.90 -2.56% 50.59 | -4.00% 22.3 06/16/2017

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.

Tuning
element

z ¥
xX

3D Probe positioner

leld probe

i

Dipole

Att1

&'l
\3)

The output power on dipole port must be calibrated to 24 dBm (250mW) 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

Dielectric 250mw W w Limit
Temp | Measured | Normalized | Target Imi
Frequency | Test Date Parameters SAR SAR SAR (x10%
e B 14 Deviation)
& o(s/m) (C) (W/KQ)
2450 MHz | 06/15/2017 1.83 38.19 22.3 13.30 | 53.20 | 52.40 1.53%
System Check in Body Tissue Simulating Liguid
Dielectric 3l W 1w Limit
Temp | Measured | Normalized | Target Imi
Frequency | Test Date Parameters SAR SAR SAR (x10%
4 - 14— Deviation)
& o(s/m) ('©) (W/Kg)
2450MHz | 06/16/2017 | 1.90 50.59 22.3 13.50 | 54.00 | 53.70 0.56%
Note:

1. The graph results see system check.
2. Target Values used derive from the calibration certificate
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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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Picture 12 Block diagram of the tests to be performed

Measurement procedure

The following procedure shall be performed for each of the test conditions (see Picture 11) described in 11.1:

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

b) 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
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d)
e)

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 / fflGHz]) 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 8In(2)/2 mm for frequencies of 3 GHz and greater, where dis 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
¢). 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.

Measurement procedure
The following procedure shall be performed for each of the test conditions (see Picture 11) described in 11.1:

9)
h)

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 [GHZz]) 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
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centre of the probe detectors and the inner surface of the phantom shall be 5 mm for frequencies below 3
GHz and 8In(2)/2 mm for frequencies of 3 GHz and greater, where dis 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
¢). 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%.
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

According KDB 447498 D01 General RF Exposure Guidance v05r01Section 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.

. Test Test Conducted Peak Comelies
Modulation Type Average Power

Channel Frequency Power (dBm) (dBm)

Low 2405.377 19.31 17.56

GFSK Middle 2432.513 18.14 16.25

High 2477.569 16.99 15.19

Manufacturing tolerance
GFSK (Average)

Channel Channel Channel 39 Channel 78
Target (dBm) 17.0 16.0 15.0
Tolerance +(dB) 1.0 1.0 1.0

5.2. Test reduction procedure

The maximum power level, P m, 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 x,m can

then be excluded from SAR testing. The lowest possible value for pmaxm iS: Pmaxm = SARim*

m.
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5.3. SAR Measurement Results

GFSK

Measurement Reported

Test Frequency Maximum SAR14 SAR14 SAR

Conduceted

Allowed i limit
Mode Power Test (W/KQ) Power | Scaling (W/kg)

Channel

Power (@Bm) Configuration [T 550 50% drift Factor 100% 50% 19

MHz (dBm) Duty Duty Duty Duty | (W/kg)
Cycle Cycle Cycle | Cycle

Ref.
Plot

The EUT display towards ground for (GFSK, face held)

Low

2405.377 | GFSK 18.00 17.56 Face Held | 0.023 | 0.0115 | -0.07 | 1.107 | 0.025 | 0.013 | 1.60

#1

The EUT display towards ground for (GFSK, Body-Worn)

Low

2405.377 | GFSK 18.00 17.56 Body Worn | 0.106 | 0.053 | -0.08 | 1.107 | 0.117 | 0.059 | 1.60

#2

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.

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.

When the highest reported SAR is <6.0 W/Kg (based on 50% Duty Cycle), PBA is not required according

to KDB643646 and KDB388624 D02;

Testing antennas with the default battery: Starting by testing a PTT radio with a standard battery (default

battery) that is supplied with the radio to measure the head SAR of each antenna on the highest output

power channel,according to test channels required by KDB447498 and in the frequency range covered by
each antenna within the operating frequency bands of the radio. When multiple standard batteries are
supplied with a radio, the battery with the highest capacity is considered the default battery for making
head SAR measurements:

When the head SAR of antenna tested in above description is:

a. <3.5 W/Kg. testing of all other required channels is not necessary for that antenna;

b. >3.5 W/Kg and <4.0 W/Kg, testing of the required immediately adjacent channel(s) is not necessary,
testing of the other required channels maybe still be required.

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

immediately adjacent channel(s) is not necessary, testing of the other required channels still needs

consideration.

>6.0 W/Kg, test all required channels for that antenna.

e. For the remaining channels that cannot be excluded in b) and c), which still require consideration, the
3.5 W/Kg exclusion in a) and 4.0 W/Kg exclusion in b) may be applied recursively with respect to the
highest output power channel among the remaining channels; measure the SAR for the remaining
channels that cannot be excluded.

i) If an immediately adjacent channel measured in ¢) or a remaining channel measured in €)
is >6.0 W/Kg, test all required channels for that antenna.

Testing antennas with the default battery: Starting by testing a PTT radio with the thinnest battery and

standard (default) body-worn accessory that are both supplied with the radio and if applicable, a default

audio accessory, to measure the body SAR of each antenna on the highest output power
channel,according to test channels required by KDB447498 and in the frequency range covered by each
antenna within the operating frequency bands of the radio. When multiple standard body-worn
accessories are supplied with a radio, the standard body-worn accessory expected to result in the highest

SAR based on its condtruction and exposure conditions is considered the default body-worn accessory for

making body-worn SAR measurements:

When the head SAR of antenna tested in above description is:

a. <3.5 W/Kg. testing of all other required channels is not necessary for that antenna;

b. >3.5 W/Kg and <4.0 W/Kg, testing of the required immediately adjacent channel(s) is not necessary,
testing of the other required channels maybe still be required.

o
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c. >4.0 W/Kg and <6.0 W/Kg, Head SAR should be measured for that antenna on the required
immediately adjacent channel(s) is not necessary, testing of the other required channels still needs
consideration.

>6.0 W/Kg, test all required channels for that antenna.

e. For the remaining channels that cannot be excluded in b) and c¢), which still require consideration, the
3.5 W/Kg exclusion in a) and 4.0 W/Kg exclusion in b) may be applied recursively with respect to the
highest output power channel among the remaining channels; measure the SAR for the remaining
channels that cannot be excluded.

ii) If an immediately adjacent channel measured in c) or a remaining channel measured in €)
is >6.0 W/Kg, test all required channels for that antenna.

o

5.4. 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 measurement is = 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.

Thus the following procedures are applied to determine if repeated measurements are required for

occupational exposure.

5) Repeated measurement is not required when the original highest measured SAR is < 4.00 W/kg; steps 6)
through 8) do not apply.

6) When the original highest measured SAR is = 4.00 W/kg, repeat that measurement once.

7) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and
first repeated measurements is > 6.00 or when the original or repeated measurement is = 7.25 W/kg (~
10% from the 1-g SAR limit).

8) Perform a third repeated measurement only if the original, first or second repeated measurementis > 7.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements
is > 1.20.

5.5. Measurement Uncertainty (300-3GHz)

According to IEC62209-1/IEEE 1528:2013

No Error Type Uncertainty | Probably Div (Ci) | (Ci) LSJ::: S;E](l Deg;ee
Description Value Distribution 1g | 10g (1g) (10g) | freedom
Measurement System

1 e | B | 550% N 1] 1 | 1 |550% | 550% | <

2 isﬁ‘t"rféy B | 4.70% R J3 07|07 | 190% | 1.90% | <

3 Herifs‘ftfgs;'ca' B | 9.60% R J3 07|07 |390% | 390% | <

4 soundary | B 1.00% R Bl 1| 1| 060% | 060% | e

5 & '::r‘;y B | 4.70% R Bl 1| 270% | 270% | e

6 Detection limit | B 1.00% R \/§ 1 1 0.60% | 0.60% oo

7 RFamoent | g | 0.00% R 3| 1| 1 |000% | 000% |
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noise
RF ambient
8 conditions- B 0.00% R \/§ 1 1 0.00% | 0.00% oo
reflection
9 Refiﬁqog‘se B 0.80% R 3| 1 | 1 | 050% | 0.50% oo
10 negration 1 g | 5.00% R J3 1| 1| 2900% | 200% | e
RF 0, 0, 0, o
11 ambient B 3.00% R \/§ 1 1 1.70% | 1.70%
Probe
ositioned
12 D eoh B 0.40% R 3| 1 | 1 | 020% | 0.20% oo
restrictions
Probe
positioning
13 with respect B 2.90% R \E 1 1 1.70% | 1.70% oo
to phantom
shell
Max.SAR o 0 0 oo
14 evalation B 3.90% R \/§ 1 1 2.30% | 2.30%
Test Sample Related
Test sample o o o -
15 positioning A 1.86% N 1 1 1 1.86% | 1.86%
16 Device holder | 1.70% N 1] 1| 1 | 170% | 1.70% |
uncertainty
17 D”ftp‘(’)‘;voe‘;tp“t B | 5.00% R Bl 1| 1| 290% | 200% | e
Phantom and Set-up
Phantom o o o -
18 uncertainty B 4.00% R J3 | 1 1 | 2.30% | 2.30%
Liquid
19 conductivity B 5.00% R \/§ 0.64 | 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% oo
(target)
Liquid
22 cpermittivity A 0.16% N 1 [0.64|043| 0.10% | 0.07% oo
(meas.)
Combined 22
standard NS / / /| 1 | 1 ]10.20% | 10.00% | o
uncertainty T \im
Expanded
uncertainty
(confidence u, =2u / R K=2 / / 20.40% | 20.00% ©
interval of
95 %)
According to IEC62209-2/2010
. : . Std. Std. Degree
No. | poEer | Tupe | Ungemany | Frobety o, | 60100 | une | U, | o
(19) (10g) | freedom
Measurement System
1 Probe B | 6.20% N 1] 1| 1 | 620% | 620% | <
calibration
2 isf)"z(rfpl)y B 4.70% R J3 07|07 | 190% | 190% | e
3 Herigftfgs;'ca' B | 9.60% R J3| 07| 07| 390% |390% | e
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4 Boundary 2.00% B 1] 120% | 1.20%
5 o g’:riety 4.70% Bl | 1| 270% | 2.70%
6 Detection limit 1.00% J3 | 1 1 | 060% | 0.60%

RF ambient
7 conditions- 0.00% \/é 1 1 0.00% | 0.00%
noise
RF ambient
8 conditions- 0.00% J3 | 1 1 | 0.00% | 0.00%
reflection
9 Rezpmo:se 0.80% J3 | 1 1 | 0.50% | 0.50%
10 '”tet?r;aeﬁon 5.00% Bl 1| 290% | 2.90%
11 AmFE'i:em 3.00% Bl 1| 170% | 1.70%
Probe
12 pori'ggr’:ed 0.80% J3 | 1 1 | 0.50% | 0.50%
restrictions
Probe
positioning
13 with respect 6.70% \/§ 1 1 3.90% | 3.90%
to phantom
shell
14 “é'f;‘ligﬁ 3.90% Bl 1] 230% | 2.30%
15 “422‘55‘5'52 2.40% B | 1| 1.40% | 1.40%

Test Sample Related

16 Test sample 1.86% 10 1 ] 1 | 18% | 1.86%
positioning

17 Device holder 1.70% 10 1| 1 |170% | 1.70%
uncertainty

18 D”“L‘;‘:N%‘fp“t 5.00% Bl 1| 1] 290% | 2.90%

Phantom and Set-up
19 uzzgg:my 6.10% J3 1 | 1 | 350% | 3.50%
20 corSreACF’fion 1.90% J3 | 1 |084| 1.11% | 0.90%

Liquid
21 conductivity 5.00% J3 | 064|043 | 1.80% | 1.20%
(target)
Liquid
22 conductivity 0.50% 1 1064 |043]| 0.32% | 0.26%
(meas.)
Liquid
23 permittivity 5.00% J3 | 064|043 1.80% | 1.20%
(target)
Liquid
24 cpermittivity 0.16% 1 |064|043]| 0.10% | 0.07%
(meas.)
Temp.Unc.- o o o
25 Conductivity 3.40% J3 0781071 1.50% | 1.40%
Temp.Unc.- o o 0
26 Pormitiivit 0.40% J3 [023]026| 0.10% | 0.10%

Combined 22

standard D il / I || 1 [ 12.90% | 12.70%

uncertainty B e

Expanded u, =2u, / K=2| / /| 25.80% | 25.40%
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uncertainty
(confidence
interval of
95 %)
Uncertainty of a System Performance Check with DASY5 System
According to IEC62209-2/2010
No Error Tvog | Uncertainty | Probably | o | (Ci) | (Ci) S;‘i S:}‘l Degree
’ Description yp Value Distribution | 1g | 10g ‘ )
(19) (10g) | freedom
Measurement System
1 e | B 6.00% N 101 1| 1 | 600% | 600% | o
2 isﬁ‘t"rfp')y B | 4.70% R J3 107 | 07| 190% | 1.90% | e
3 He'igftfgs;'ca' B | 0.00% R J3 07|07 | 000% | 000% | <
4 Soundary | B 1.00% R B 1| 1| 060% | 060% | e
5 . ':at’r‘;y B | 4.70% R Bl 1| 270% | 270% | e
6 Detection limit | B 1.00% R Sl 1 ] 1 [ 060% | 060% | e
RF ambient
7 conditions- | B 0.00% R 3 1 | 1 ] 000% | 000% | e
noise
RF ambient
8 conditions- | B 0.00% R 3| 1 | 1 ] 000% | 000% | e
reflection
9 Refifnoé‘se B 0.80% R J3| 1 | 1 | 050% | 0.50% oo
10 niegration | g | 5.00% R J3 1 | 1| 290% | 290% | e
11 A B | 3.00% R Bl |1 | 170% | 170% | e
Probe
12 postioned | B | 0.80% R Bl 1| 1| 050% | 050% | e
restrictions
Probe
positioning
13 with respect | B 6.70% R J3 | 1 1 | 390% | 3.90% oo
to phantom
shell
14 MaxSAR | B | 3.90% R Bl | 1| 230% | 230% | e
15 '\é‘é‘;:'j‘rt]';’: B | 240% R Bl | 1| 1.40% | 1.40% | e
Test Sample Related
Test sample o o o -
16 ostione | A | 000% N 11 1| 1 | 000% | 0.00%
17 Dj;’é‘;engfr:ffr A | 2.00% N 10 1 | 1 | 200% | 200% | <
18 D”ftp‘(’)‘;v%‘fp“t B | 3.40% R Bl 1| 1] 200% | 200% | e
Phantom and Set-up
19 uﬁg:ﬂ;ﬂy B | 4.00% R Bl | 1] 230% | 230% | e
20 B 1.90% R 3| 1 |084| 1.11% | 090% | e
Liquid
21 conductivity A 0.50% N 1 0.64 | 043 | 0.32% | 0.26% ©

(meas.)
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Liquid
22 cpermittivity 0.16% 1 1064|043 | 0.10% | 0.07%
(meas.)
Temp.Unc.- o o o
23 Conductivity 1.70% J3 078|071 | 0.80% | 0.80%
Temp.Unc.- ) )
24 Permittivity 0.40% \/§ 0.23 | 0.26 | 0.10% | 0.10%
Combined 22
standard LD chu / Il 1|1 12.90% | 12.70%
uncertainty C\im
Expanded
uncertainty
(confidence U, = 2U, / K=2 | / /] 18.80% | 18.40%
interval of

95 %)
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5.6. System Check Results

Date: 06/15/2017

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Head at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.83 mho/m; €, = 38.19; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.97, 4.97, 4.97); Calibrated: 09/02/2016;

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

-Electronics: DAE4 Sn1315; Calibrated: 7/26/2016

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW/Area Scan (61x131x1): Interpolated grid: dx=1.2mm, dy=1.2mm
Maximum value of SAR (interpolated) = 16.7 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 87.0 V/m; Power Drift = 0.019 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.45 mW/g

Maximum value of SAR (measured) = 16.2 mW(/g

dB

—-4.41

-8.82

-13.24

-17.65

-22.06
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Date: 06/16/2017

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 955
Program Name: System Performance Check Body at 2450 MHz

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.90 mho/m; ¢, = 50.59; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.70, 4.70, 4.70); Calibrated: 09/02/2016;

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

-Electronics: DAE4 Sn1315; Calibrated: 7/26/2016

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (91x91x1): Interpolated grid: dx=1.2mm, dy=1.2mm
Maximum value of SAR (interpolated) = 16.2 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 89.5 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.5 mW/g; SAR(10 g) = 6.34 mW/g

Maximum value of SAR (measured) = 15.4 mW(/g

dB

L -4.43

-8.85

-13.28

-17.70

-2213
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5.7. SAR Test Graph Results
#1
Date: 06/15/2017

Face Held for GFSK Modulation, Front towards Phantom 2405MHz

Communication System: GFSK; Frequency: 2405.377 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2405.377 MHz; ¢ = 1.82 mho/m; er = 37.80; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.97, 4.97,4.97); Calibrated: 09/02/2016;

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

-Electronics: DAE4 Sn1315; Calibrated: 7/26/2016

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.063 mW/g

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 0.93 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.049 W/kg

SAR(1 g) = 0.023 mW/g; SAR(10 g) = 0.010 mW/g
Maximum value of SAR (measured) = 0.028 mW/g

dB
0.000

-14.1

-18.8

-23.5
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#2
Date: 06/16/2017

Body- Worn GFSK Modulation,Front towards Ground 24055MHz

Communication System: GFSK; Frequency: 2405.377 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2405.377 MHz; o = 1.88 mho/m; er = 52.19; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

-Probe: ES3DV3 - SN3292;ConvF(4.70, 4.70,4.70 ); Calibrated: 09/02/2016;

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

-Electronics: DAE4 Sn1315; Calibrated: 7/26/2016

- Phantom: SAM 2; Type: SAM; Serial: TP-1432

- Measurement SW: DASY5, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Area Scan (51x101x1): Interpolated grid: dx=1.2mm, dy=1.2mm
Maximum value of SAR (interpolated) = 0.227 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =2.866 V/m; Power Drift =-0.09 dB
Peak SAR (extrapolated) = 0.257 mW/g

SAR(1 g) = 0.106 mWI/g; SAR(10 g) = 0.084 mW/g
Maximum value of SAR (measured) = 0.224 W/kg

dB
0.000

-3.92

-5.89

-7.85
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6. Calibration Certificate

6.1. Probe Calibration Ceriticate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zzughouastrasse 43, B004 Zurich, Switeerand

Accraditad by the Swiss Accraditaon Samice {SAS)

mawm

Report No.: MTE/CEC/B17071481

Bchweleerschar Halibrisrdienst
wmmw
Servizia svirzers di reters
Swiss Callbration Service

Aseroditstion No.: SCS 0108

The Swiss Scrraditttion Samndcos 5 one of the sigestndes 1o the E&
Multiateral Agreemeni for the recognition of calibration corfificates

Catraion Equipman Lsad (MATE Zritieal 107 CRraenn)

This calibraficn confficats decumants fhe recosbifty lo naSonal standants; whict reaiize The physical uniis of messureanis (S1)
The memuramant= and the uncermnheswith confidence protability are grven o the foliowing pages and are part of the conficas,

ARl cafibrafions have been sanducted m the ciosed kboratery facity: snvimmont lemparstune {22 £ 3]°C and huwdity = T0%.

Primary Standsrds o ol Dade [Ceiifimate Mo | Scheduled Calibration
Power meter NRP SN 104778 05-Aor-1E (Ne. 217-02286/02060) Apr-17

Power sansor NRP-291 EM: 103244 D5-Apr-16 (Mo 217.02288) Agr AT

Power sensor NRP-231 SN; 103245 G- Agr-T6 (Mo 217-02288) Agr-17
| Refemroe 30 08 Aftenusior SM: SRATT (20w} 05-Agr-16 (Mo 30 T-I203) Ape1T

Oafergrcs Proba ESINT N 3013 31-Dec-15 (Mo, ES3-3013_Dacts) Dec-1

Dags Sh: B F3-Dac-16 (No. DAEA-B60_D=cTs) D= 165

Sargridery Standants [ Otveck Date (n housa] Schaduled Check
Prowes meter E44158 S GE41285874 08-Apr-16 {1 bouse check Jur-16) I Fame check: Jun-18
Power ssnzcy 44128 SiN: MY 4 145008 0E-Apr-16 {in house chack Jur-18) 0 Pageases chiock; Jum-18
Prwer sensor E44124 SN 080110250 06-Apr-16 (i house check Jur-13) in hiwms chedk: Jun-18
AF generstor HP BE4EC EN: US3E42U01700 04-Alx3-00 (in housa eheck Jun- 16} Iin hewees chesk Jun-18
Mgheerk Analyzer HP 3753 | SN: USSTA005E5 180t (i house chack Oct-15] In housa cheel: Dc-18

This calibration oertificals ghall not be epoduced sempt o ull wifoud wetian soproval of e isboratony.

Functon

Issued: Septembar 2. 2016

Ceriificate Mo: ES3-3292_Sep18

Peoe 1of 11
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Calibration Laboratory of @;ﬁ § Schwoierischer Katbrisrdionst

Schmid & Partner m ¢ Servies suisse oléalonnags
Engineering AG = g Servizio svicasro ol tersturs

Zsughausstrasss 43, 8004 Zurich, Switzeriand "ﬁ;f Ewisa Gelibration Service

Aceredilted by fhe Gwiss Accreditntion Sanvcs [BAS) Accreditation Mo SCS 0108

The Swiss Ascredifation Benvice is one of tha signatories to the EA

Multitstoral Agresmont for the recognition of cslibration certificates

Glossary:

TSL flssue smulating lged

NORMx.y.2 gansitvity In free space

ConvF sensitivity in TSL I NORMx,y.z

DCP dinde compression point

CF crast factar (1/duty_cycie) of the RF signal

ABCD madulation depandent inessization parameters

Eolgrization @ o rotation arcund probe adis

Polarizalion 5 8 rotation arounid an axis that is in the plane normal to probe axis (st measurement centar),

ie.. & =0 is normal to probe axs
Connector Angle imormation used in DASY system to align probe sansor X 1o the robot coordinate syslem

Calibration is Performed According to the Following Standards:

g) IEEE Sid 1528-2013, "IEEE Recommanded Practica for Dalermining the Feak Spatial-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wiraless Communicstions Devices: Measuremenl
Technigues", June 2013

B) IEC 622059-1, "Procedure io measure the Spacific Abeorption Rata (SAR] for hand-heid devices used In closs
proximity to the ear {frequency renge of 300 MHz to 3 GHz)". February 2005

c) [EC 67205-2, “Procedure fo determine the Specific Absorption Rate (SAR] for wireless communication devices
used in close promity 1o the human body (frequency range of 30 MHz to B GHz|", March 2010

d) KDB 885634, “SAR Mezsuremant Requiremeants for 100 MHz to 8§ GHz"

Methods Applied and Interpretation of Parameters:

s NORMy,y.z: Assessed for E-field polarization % = 0 (f < S00 MHz in TEM-cell; f> 1300 MHz: R22 waveguids).
NORM,Y,.Z are only intermediate vaiues, e, the uncertainties of NORMxy 2 does not affact the E*-Feid
uncerainty inside TSL (s=e betow CormnvF).

= NORM{fxy.z = NORMy.y.z * fraquency_response (see Frequency Response Chart), This inearizaticn is
implemented in DASY4 software versions &ter than 4.2, The uncartainty of the frequency response is included
in the stated uncartainty of ConvF.

« DCPxy.z DCF are numerical linsarizetion parsmeters sssessed based on the data of power sweep with W
signal {ne uncertainty required). DCP does not depend on frequency nor media.

s FPAR:PAR |& the Poak to Average Ratio that ks not calibrated bul determined based on the signal
characleristics

s Anyz Bryz Cxyz Dxy.z VRxy.z A B, C, Dare numencal inearzation paramatars assesgad basad on
the data of powar sweep for spacific modulation signal, The paramatars do not depend on frequency nor
media. VR is the maxzimum cabbration range expressed in RMS vollage scross tha dioda,

= ConvF and Boundary Effact Parameters; Assessed n fiat phantom using E-fisld (or Temperature Transfsr
Standard for f < BOD MHz) snd inside waveguide using aratytical field distributions basad on power
measerements for 1 > 800 MHz. The same selups are used for assessment of the paramelers applisd for
baundary compensation (alpha. depth) of which typical unceriainty values are givan, These paramalers ane
uzed in DASY4 soltwars to improve probe accuracy closs to the boundary. The sensitivity In TSL cormesponds
1o NORMz Y,z * ConvE whareby the uncartainty coresponds fo that given for CanvE. A frequency dependent
ComeF is used in DASY varsion 4.4 and higher which aliows sxtending the vaidity from £ 50 MHz to = 140
MHz.

& Sphorical isotropy (3D deviation from isotropy): In a feld of low gradients realized using a flat phantom
expossd by & patch-antenna. _

s Sensor Offsst The sensor offest comesponds to the offeal of virtual measurement center from the probs tip
[on probe axis). No tolerance required.

« Connector Angle: The angie Is assessad using the information gained by defermining the NORMx (no
uncertainty raguired),

Cerfificste No: ES3-3202_Sepi16 Page 2af 11
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ES3OVI — SN 325 Sepiember 2, 2018

Probe ES3DV3

SN:3292

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

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 systaml)

Cerificate No: E53-3292_Sen1d Pege 3 of 11
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ES3fV3- SN:AZ Saplombar 2, 2016

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

Basic Calibration Parameters
|

Bensar X Soensar ¥ Sonsor I Unc (k=2} |
| Nom [uwguﬂnf]“ 0.94 0.95 093 101 % |
| BCP (my) 105.7 1012 .7

Modulation Calibration Parameters
D

Communication System Name A | B c o VR Uac™
oB dBvpV dB mv (k=2]
0 W X Bo 0.0 1.0 0.0 2068 35%
- ¥ oo 0.0 1.0 2126
z [ 00 1.0 204,7 ]

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 o a coverags
probability of approximalely 95%.

*The uncedatriies of Norm Y0¥ 7 do ot affect the E™-fald cncenanty inside TEL (a0 Pages 5 and )

* Mumenical (imesrization perameter: Uncertainky nol reguesd,

* Uncerainty is deiermingd asing e mex deviglion Fom fneer responss spphang rectangular dietributien and io expressed for the squase of ha.
Goid valus.

Certificale No; ES3-3292_Sepit Fags 4 ot 11
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ES30V3- SN:a2s2 Seplambar 2, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

| F{MHz}© mi ! m;g::ﬁnn | ConvF X gqmvl, ConvE 7 | Aipha® m].‘ {LI:::;} l
450 43.5 | 0.87 7.12 7.2 7.2 0.20 1.30 +133% |
750 418 0.89 a8.78 6.76 6,76 0.80 1.19 % 12.0%
835 LE RS 0.80 6.53 853 6,53 43 1.64 =12.0%
800 | 315 o087 6.40 B.40 5.40 053 1.43 =120% |
1750 40.1 . 137 5.54 554 5.54 0.80 1.15 =120% |
1900 40.0 1.40 5.26 5.28 526 0.55 1.47 +12.0% |
2450 agg 1.80 4.97 497 4.97 0.64 1.41 =120%
2600 5.0 1.56 4.77 477 477 080 | 128 =12.0%

¥ Fraquency valy above 300 MHz of = 100 MHz oy epplies for DASY v4.4 and higher {ace Page 2). dse ff ia mefricled 102 50 MHz Tha

iy bz thia HES of tha Comd uncarainty & calibration fraqusney and the uncenalnty for the indcated frequency band. Frequancy validity
below 300 MHz iz = 10, 25, 40, 50 and 70 MHz for ConvF assesemonts at 30, B4, 135, 150 and 220 MHz reapectivaly, Above 5 GHg freguency
validity can be extencded 1o = 110 MHZ
¥ At trequencies below 3 GHz, the valicity 0 15508 patamaters (¢ ard o1 can be relazed fo = 10% || liquid compensation lormida |8 apnlisd fo
measiured SAR values. Atfrequencies above 3 GHz, the validity of tesue parametsrs (¢ and o} is restiicied (o + 5% The uncertainty & the RSS of
tha Corvd uncestainty for indicaled targot tissus paramstears.
v oty iars detemmined durng callixstion. SPEAG warranis thal (he ramaining deviation due th Bie boundary sffect altar componemtion &
ahaays less tham = 1% for frsquencies bejow 3 GHE &nd below = 2% for frequencies betwesn 3-8 Oz at any distance larger than hai tha probe fip
dinmater from the boundary,

Cerfificate No: ES3-3252_Sepif Page 5 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simuiating Media

£ (MHz)© M&y' | w ConvF X | ConvF Y | ConvFZ | Alpha® mﬂ IELTE:I
450 6.7 | 094 733 | 733 753 | o1l 1.50 £13.3%
750 555 098 5.25 625 625 .38 166 | £120%
B35 55.2 097 627 6.27 627 047 156 | £120%
800 55.0 1.05 .18 618 6.16 0.80 116 | +120%
1750 534 1.49 5.28 528 5.28 070 1386 | +120%
1800 53.3 1.52 5.08 5.05 5.05 0.64 144 £12.0%
2450 52.7 1.95 470 | 470 4,70 | o7a 122 | £120%

| 2600 525 216 | 452 452 452 | 080 143 | £120%

= Frequency vafidity abeve 300 MHz of £ mmwwfum'rmmugmlm Pagn 7], slze 0 & meftictad 10 + 50 MMz The
uncanainty s tha RES of the ComF urseriminty st calbration requency and the uncartamty for ha indicated requency hamd. Fraquesoy valaity

ek 300 MHz ks= 10, 25, 4D, 50 and 70 MH: lor ConvF assesscninds g 30, B4, 126, 150 and 220 MHz racpectively. Ahave § GHz irecuency
validity can e extenrdad o = 110 MHE

F it frequencies baiow 3 Gz, the velidity of issus oarametss (1 and o) can be relaed to 2 10% if fiquid comesnsation formula is apglisd o
mmm Al frequencies abown 3 GHz, fhe waldity of tissus peramaters (¢ &no o) s resircied fo + 3% The uncensinty s e RSS of
(ke ComvF uncarsiaty for indicated \arget listme parametens.

% Alrihi gt sr= delanmined durng caibretion. SPEAG warranis thal the remaning Geviaton oue i the boundary efiect aRer compensston &
alveays bess than = 1% foF ireguancies below 3 GHz and below + 2% for froguensiss betwasan 35 GHeatany distancs langor than naf he pooe 1p
chametal oM e boundary

Cartificale Mo E553-3262 Sepld Page 6of 11
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ES3DV3- SNc32se Septamber 2, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Responsa of E-field: £ 8.3% (k=2)

Certificata No: ES3-3202_Sep1s Paga 7 of 11
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ES30V3- SN 3282 September 2, 2018
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
- 4 e .':,;_ s u; b = 3 "'n A —."
., —_ B | ol =
[] ] [] L] a -
o x T z Tl X ¥ F i

£ Rl :
o el @ 25T

Uncertainty of Axial Izotropy Assessment: £ 0.5% (k=2)

Certificats No: ES3-3292_Sep16 Page & of 11
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V1.0

Soptomber 2, 2016

ES30V5—SN3252

Dynamic Range f(SARpeaq)

(TEM cell , fouz= 1900 MHz)
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Uncertainty of Linearity Assessment

Cerificate No; E33-3282_Sep16

fPage 5 of 11
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ES30N3- Sh3292 Soptembor 2, 2018

Conversion Factor Assessment

f = 500 MHz. WGELS RS (H_comF) [= 1750 MHz WGLE R22 (H_convF)
i u.l w )
ls-i' a
L1 i_nl. .
" . -

%z-. ! ‘ E 1:1; :
'D; It
“; - s % = B = m - S i | e W ‘1_:'_‘ m » B =
&= A 7 P
Deviation from Isotropy in Liquid
Error (¢, 3), f= 900 MHz

48 08 08 04 02 00 02 04 06 OB 10
Uncertainty of Epherical lsotropy Assessmant: £ 2.6% (k=2)

Certificalo No: ES3-3700_Sep1é Page 10 of 11
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EB30V3- amNid282 Seplember 2, 2016

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

Other Probe Parameters

Sensor Ammangement Trangular
Cannector Angle (7} 363
Mechanical Surface Datection Made : enabled
Optical Surfaca Detection Mode disabled |
"Probe Overall Length 337 mm |
Probe Body Diemetsr 10 mm |
Tip Langth 10'mm
Tip Diameter 4 mm
Probe Tig to Sensor X Cafibration Point 2 mm
Probe Tip to Sensor Y Caibration Point 2mm

| Probe Tip to Sensor 7 Calitration Point £ mm

]' Recommanded Measurement Distance from Surface Imm

Carificate No: ES3-3252_Seq16 FPeage 11 0f 1
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6.2. D2450V2 Dipole Calibration Certificate

Calibration Laboratory of AL Sehweizerischer Kalibriarsenst
Schmid & Partner e g St okots - hidonion
Engineering AG , + Servizio svizzers di taraturs
Zoughaussiresss 43, 8004 Turich, Switrerland ?ﬁ LR — Service
Accredned oy the Bwiks Accrediation Senice (SA5) Accreditation Mo.: SCS 0108

The Swiss Accredilafion Service is one of ihe algnatories to the EA
Multilntersl Agressmisr for the recognitian of ealibration certificates

ciert  SMQ (Auden) I Cariificats No: D2450V2-855 Jan15/2
CALIBRATION CERTIFICATE (Replacement of No: D2450V2-955_Jan15)
Otject D2450V2 - SN: 855

Caloration procadumsds] A CAL-05.v3

Calibration procadure for dipole validation kils above 700 MHz

Galbration date January 08, 2015

This cafibnation certfcale documants tha iracsaklity b national standaeds, shich malize re prveical uris of measunemens |5l
The Faasremsnts and the urcerainiies wit confidence pronabiity am givan on (e following pages and are part af the corficats

All caiibrators harve besn conducted i e ciosed laboraiony fciily: anWionment Ienpe e (22 + 37°0 and humidity = T0%

Cafibraton Equipment usad (MATE crlical kv calibration)

Primarny Standards 10 & Cal Date (Cadilicsts N, ) Schadulad Calibrasion
Powes megsa EPN-S424 GEITARITIE OF-Oct-14 (Mo, 217-02020) Des-15

Fowes sengor HF B4014 US3TIITES GiF-Cict-14 (ho, 217-02020) Oiga-15

Powes pinsar HP 04814 WY 41092317 O7-Oict-14 (Mo, 247-02021) Cks-15

Fefamncs 20 dB Attenuahos SN: GDSE {20k Cei-Apr-14 (Mo, 21 7-01918) Api-15

Type-M mismatch comeiralion | M B047.2 / 06327 O Apr-14 [Ma. 21 7-01821) Apr-i5

Aafaranca Proba ERI0VE BN agnd 30-Dec-14 (No. ES3-3205_Dwctd) Dec-15

E4 SA: i 1E-ALg-14 (Mo DAES-B00_Aug1d) Aug-15

Gacondary Standans L sk Dt (in house) Schadulad Check

RF gensraior A&S SMT-06 | 100005 - A B (i ousa chack D15 I hewme check: D16
Ntk Analyzer HP BTR3E USITI006ES 84208 18-0ei-07 (in house chook Oab-14) In heige check: D15

Mama Furction : )
| Calbmted by Cinudio Leubier Laboratory Technician E

laaiad Fabruarny 10, 2014

This cafibration cerlficale shall nol be raprocuced ascap! in Tl wioul wiilien sporoval of the Inborsany,

Cerificats No: O2450K2-855_ Jan152 Page 1 of 8
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Calibration Laboratory of A e, Schweizerischer Kaibriardianst
Schmid & Partner i%k S Service sulsse d'élalonnape
Engineering AG T c Servizio swizeoro i tarmtra
Toughmusstrasss L3, D004 Zusich, Switrariand ﬁ‘*’ S mwiss Callbration Sarvice
Acoredied by the Swiss Acorediatian Sardcs (SAS) Accreditation Mo.: SCS 0108

Th: Swiss Acereditation Servics |s one of the signatanes ta the EA
Multilateral Agresmant for the recognitian &l eslibration cerificates

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / MORM x.v.z
MIFA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

o) KDB 865664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

s Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positicned under the liquid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the feed paint, The Return Loss ensures low
reflected power, No uncerainty raguired.

= Electnical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty requited.

S5AA measured; SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conneclor.

» 5AR for nominal TSL paramefers: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Ceddicaie Moo D24500W 295858 Jan1 52 Page 2 of @
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DASY eystem configuration. as far as not @n pisga 1,
DASY Version DASYS VE2.8.8
Extrapolation Advanced Extrapolation
Phantam Modular Flat Phamom
Distance Dipole Center - TSL 10 mm wilh Sipacer
Znom Scan Resolution dy, dy, dz =5 mm
Fraquency 2450 MHz = 1 MHz
Head TSL parameters
The fallowing paramaters and calculations wars applisd.
’ Temperature Parmittivity Canductivity
Hominal Head TSL parameters 220°C 3g2 1.8 mho/m
Measured Head TSL paramelars (220 £0.2)"C BFLE% 1,84 mihodm + 6 %
Head TSL temperature change during test £ 05"C fres
5AR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Gandiion
S54R measured 250 MY input power 13.2 Wikg
S4A for nominal Head TSL paramatars normalized b TW 52.4 Wikg = 17.0 % (k=)
SAR averaged over 10 cm” (10 g) of Head TSL candition
SAR measwad 250 mW input power G.12 Wikg
SAR for nominal Head TSL paramatars normekeed o 1W 24,4 Wikg = 16,5 % (k=2)
Body TSL parameters
The following pararmatens and cabsulations wem applied.
Temperaiure Permittivity Conductivity
Nominal Body TSL parameiers Xl 27 1.85 mhaim
Measured Body TSL parameters (230 =0.2)°C 51026% 203 mhod/m = B %
Body T5L temperature change during test <05 "C s o
S5AR result with Body TSL
SAR averaged over 1cm’® {1 g} of Body TSL Cenditian
SAA massured 250 W input powar 13.8 Wikg
SAR for nominal Body TSL paremeters normalizad 10 1W 53T Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’® (10 g) of Body TSL condition
SAR measued 250 mW input power .36 Wikg
SAR for nominal Body TSL parwmelers narmalizad o 1W 25.0 Wikg = 16.5 % (k=2)

Carificate Mo: D2450V2-B55_Jdan 152
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedancs, transtormed bo fead pain 64,841+ 3.5 K1
Ratum Loss - 24,9 4B

Antenna Parameters with Body TSL

Impedances, ranstormed o Bed poim Bl20+48M
Aatum Loss - 26,0 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.165 na

Afar lang tern use with 100W radiated power, anly & slight warming of the dipole near the feedpaint can be measued.

Tha dipole &5 made of standand semirigd coaxal cable. Tha center conductor of the feading line is direcly connecied io the
sacond amm of the dipala. The antenna is therelore shor-circuied for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms n order 1o improve matching whan loaded according to the position as explained in the
"Maasaremant Condilions” paragraph. The SAR data ane not affectad by this change. The owerall dipole length & stil
acoording fo the Siandard,

M sxcassive forca mist be applied 1o the dpale arms, because they might bend or the scldered conneclions near the
leadpaint may be damaged.

Additional EUT Data

Manulpciurad by SPEAG
Manufacturad on Aupust 05, 2014

Certificate Na: D2450V2-988 Jan 1572 Fage 4 ol &
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DASYS Validation Report for Head TSL

Date: (6.01.2015
Test Laboratory: SPEAG, Zunch, Switeerland
DUT: Dipole 2450 MHz; Type: D2450V2:; Serial: [D2450V2 - §N: 055

Communication System: UTD 0 - CW; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; a = .84 S/m; £, = 39.7; p = 100 lg.‘m'
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEETEC/ANST ORI, 192011

DASYS2 Configuration
»  Probe: ES3DV3 - §N3205; ConvFi4.45, 4.45, 4.45); Calibrated: 30.12.2014;
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  EBlectronics: DAE Sn60 1 : Calibrated: [8.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSDAA; Serial: 100]

» DASYS2 52.8.8(1222); SEMCAD X 14.6.10{7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=Fmm

Reference Value = 101.2 ¥V/m; Power Drift = (.03 dB

Peak SAR (extrapolated) = 27.5 Wik

SAR(] gh = 13.2 Wikg: SAR(I0 g) = 6.12 Wiky

Muximum valee of SAR (measured) = 17.5 Wikg

0dB =175 Wikg = 12,43 dBW/kp

Cartifcabe Mo D2450V2-855_Jan15:2 Faga 5ol B
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Impedance Measurement Plot for Head TSL

B Jan Z@1S Adtrd@nSE
21 pH 2 450,530 BBD MHz

CH2 334 [Kell} 5 dB/ REF -20 o& = P=34,923 dB 7 458,899 29D HHz

HId { $ 1 $

START T T50.000 DBE: Mz STOP T 50,008 A8a MHz

Carilicale Mo: D2450V2-055 Jan152 Paga 6ol 3
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DASY5 Validation Report for Body TSL

Dhaxte: 08.001.20315
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450W2: Serial: D2450%2 - SN: 955

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; 0 = 2.03 $/m; & = 51; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (I[EEETEC/ANST C63.19-2011)

DARYS2 Configuration:
s F’Tl;‘lhr_': ES3D¥%3 - SN3205; ConvF(4,17, 4.17, 4.17): Culibrated: 30.12.2014:
= sensor-Surtace: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sntd]; Calibrated: 18,08, 2014
=  Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA: Seral- 1002
« DASYSZ 52E8(1222) SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7¥Cube 0:
Measuremeni grid: dx=3mm, dv=3mm, dz=3mm

Reference Value = 97.96 ¥im; Power Drift = 0.01 4B

Peak SAR (exmrapolated) = 28 8 Wikg

SAR(D g) = 13.8 Wikg: SAR(ID g) = 6.36 Wiky

Maximum value of SAR imeasured) = 18.3 W/ikg

-5.00
-10.00
-15.00

2000

-25.00

bdB =183 Wike = 12.62 dBW/kg

Cedtificate Mot D245002-985 Jan1 52 Page T of 8
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Impedance Measurement Plot for Body TSL

Frug
1 iy

11 LOB

3 g/ RIF =20 &

Report No.: MTE/CEC/B17071481

B Jafm ZELS 1l1t4R: T
15 512809 s 492580 JWLWEpH 2 450,090 BaE Mz
L i
I: =

U-ZE.PEI 48 2 4SE.BHE 909 MHz

ra'
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ETART I J50. 050 BB HHz

ETOP 2 cTEL0ed 090 MH:

Certficate No: D2450V2-855_Jan152
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6.3. DAE4 Calibration Certificate

" In Collaboration with nlu""',, ' PR
777 s p e a g E’nffcms

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China A ”“h‘\“\ CNAS LD

/,
Y. .,'_

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinattl.com Hitp://www.chinattl.cn
Client .  ClQ(Shenzhen) Certificate No: Z16-97120
‘CALIBRATION CERTIFICATE _
Object DAE4 - SN: 1315 ’dwé’v

Calibration Procedure(s) FD-Z11-2-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: July 26, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units g
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /"}"%
Reviewed by: Qi Dianyuan SAR Project Leader %
Approved by: Lu Bingsong Deputy Director of the laboratory 4)4}1;

Issued:\July 27, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97120 Page 1 of 3
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Add: No.51 Xueyuan Road, Haidian District. Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: ctil@chinattl.com Hitp://www.chinattl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

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

Certificate No: Z16-97120 Page 2 of 3
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é‘TTLs p e a g

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cttl@chinattl.com Hitp://www.chinattl.cn
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uVv, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = S +3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.179 + 0.15% (k=2) | 405.018 + 0.15% (k=2) | 404.98 + 0.15% (k=2)
Low Range 3.99015£0.7% (k=2) | 3.98549+ 0.7% (k=2) | 3.98861+0.7% (k=2)

Connector Angle

20541~

Connector Angle to be used in DASY system
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Fetwwary 34, 2015
Acceptable Conditlons for SAR Measurements Using Probes and Dipoles

Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by CTTL (China Teleconmmmication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Parmer Engineering AG, Switzeriand) and CTTL, 1o support
FOC (UL.S. Federal Comnnmnications Conmission) equipment certification are defined
and described in the following, The conditions in this KDB are valid until December 31,
2015.

1) The agreement established between SPEAG and CTTL is only applicable 10
calibration services performed by CTTL where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, CTTL shall inform the FCC of any changes or ¢arly termination to
the agreement.

2) Only a subset of the calibration services specified in the SPEAG-CTTL agrecment,
while it remains valid, are applicable o SAR measurements perforined using such
equipment for supporting FCC equipment certification, These nre identified in the
following.

a) Calibtation of dosimetric {SAR) probes EXIDVx, ET3DVx and ES3IDVx,

i) Free-space E-field and H-ficld probes, including those used for HAC (bearing
aid compatibility) cvaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by CTTL, are excluded and
cannot be used for measurements to support FCC equipment certification.

il) Signal specific and bundled probe calibrations based on PMR (probe
modulation responsc) characteristics or probe sensor model based
lincarization methods that are not fully described in SAR standards are
excluded and cannot be used for measurements to support FCC equipment
certification,

b) Calibration of SAR system validation dipoles, excluding HAC dipoles,

c) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx,

d) For FCC equipment certification purposes, the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the CTTL QA protocol (a separate attachment to this
document

).

€) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by
CTTL. Equivalent test equipment and measurement configurations may be
considered only when agreed by both SPEAG and the FCC.

f) The calibrated items arc only applicable to SPEAG DASY 4 and DASY 5
systems or higher version systems that satisfy the requirements of this KDB.

3) The SPEAG-CTTL agreement includes specific protocols identified in the following
1o ensure the quality of calibration services provided by CTTL under this SPEAG-
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7. Test Setup Photos

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

ey

R o i i g
Photograph of the depth in the Body Phantom (450MHz)
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Face-held, the front of the EUT towards phantom (The distance was 25mm)




