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TEST REPORT

Test Report No. : MTE/AVJ/E18061048 ‘é‘;rt‘éo;; i:::
Equipment under Test : DUAL BAND/DUAL DISPLAY RADIO
Model /Type : UV-5R
Listed Models : UV-5RA,UV-5RC, UV-5RE,UV-5R+plus, GT-3,UV-5RE

plus, Proxel BF-UV9R + HP

Applicant : Fujian Baofeng Electronics Co., Ltd.

Changfu Industrial Zone, Xiamei,

Address Nan'an,Quanzhou,Fujian,China
Manufacturer : Fujian Baofeng Electronics Co., Ltd.
. Changfu Industrial Zone, Xiamei,
Address Nan'an,Quanzhou,Fujian,China
Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test

laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

EN 50566:2017: Product standard to demonstrate the compliance of wireless communication devices with the
basic restrictions and exposure limit values related to human exposure to electromagnetic fields in the
frequency range from 30 MHz to 6 GHz: hand-held and body mounted devices in close proximity to the human
body

EN 62209-2 2010: Human exposure to radio frequency fields from hand-held and bodymounted wireless
communication devices.Human models,instrumentation, and procedures. Part 2: Procedure to determine
thespecific absorption rate (SAR) forwireless communication devices usedin close proximity to the human
body(frequency range of 30 MHz to 6 GHz)

Directive 2004/40/EC 19 April 2004: on the minimum health and safety requirements regarding the exposure
of workers ro the risk arising from physical agents (electromagnetic fields).
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2. SUMMARY
2.1. General Remarks
Date of receipt of test sample Jun.01, 2018
Testing commenced on Jun.05, 2018
Testing concluded on Jun.06, 2018

2.2. Product Description

EUT Name

:|DUAL BAND/DUAL DISPLAY RADIO

Model Number

1|UV-5R

Listed Models

UV-5RA,UV-5RC, UV-5RE,UV-5R+plus, GT-3,UV-5RE plus, Proxel BF-

"|UVOR + HP

Trade Mark

SAOFENG

EUT function description

: |Please reference user manual of this device

Power supply

:|DC 7.4V from battery

Operation frequency range

.|V 136MHz-174MHz;
" |U 400MHz-470MHz;

Modulation type

1 IFM

RF Rated Output power

[ AWMW

Channel Separation

25kHz/12.5khz

Antenna Type :|Internal
Device Type : |Portable
Sample Type : |Prototype Unit

Exposure category:

: |Occupational /Controlled environment

Test Frequency:

.|V 136.05MHz-145.50MHz-155.00MHz-164.50MHz-173.95MHz
'|U 400.05MHz-417.00MHz-435.00MHZz-452.00MHz-469.95 MHz

2.3. Summary SAR Results

The maximum results of Specific Absorption Rate (SAR) found during testing for UV-5R are as follows ( with

expanded uncertainty 20.4%)

Table 1:Max. SAR Measured(10g)

CE
Maximum Report SAR;o4 Results
Mode Sgg::‘argleo' ] Fre(ﬂ/l“ﬁgcy Position (WIKg)
100% duty cycle 50% duty cycle

Analog /FM 25 KHz 173.95 Face-held 1.39 0.695
Analog /FM 25 KHz 173.95 Body-Worn 4.11 2.06
Analog /FM 25 KHz 400.05 Face-held 1.45 0.725
Analog /FM 25 KHz 400.05 Body-Worn 4.29 2.15

Limit Value 10.0 W/Kg

Test Verdict Pass

Note:This device is in compliance with Specific Absorption Rate (SAR) for Occupational/Controlled exposure (Localized
10-gram SAR for limit: 10.0W/kg specified in Council Recommendation 1999/519/EC, and ICNIRP Guidelines, and had
been tested in accordance with the measurement methods and procedures specified in EN 50566:2017 and EN 62209-

2:2010.
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2.4. Equipment under Test

Power supply system utilised

Power supply voltage : | O] 120V /60 Hz 0| 115V / 60Hz

0|12V DC 0|24V DC

@| Other (specified in blank below)

DC 7.40V

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

A typical example of a front-of-face device is a two-way radio that is held at a distance from the face of the
user when transmitting. In these cases the device under test shall be positioned at the distance to the
phantom surface that corresponds to the intended use as specified by the manufacturer in the user
instructions (Figure 9a). If the intended use is not specified, a separation distance of 25 mm between the
phantom surface and the device shall be used.

a) Two-way radios

Body-worn Configuration

If the user instructions provided by the manufacturer specify an intended use with an appropriate accessory at
a certain separation distance to the body, the device shall be positioned as intended at the distance to the
outer surface of the phantom that corresponds to the specified distance (Figure 5). When evaluating device
SAR without a specific carry accessory, the separation distance shall not exceed 25 mm. The surface of the
device pointing towards the flat phantom should be parallel to the surface of the phantom. However, all
devices do not have a flat surface. Therefore the details of the device position, e.g. the definition of the
distance and the physical relationship between the device and the phantom (see 6.1.4.1), shall be
documented in the measurement report according to the manufacturer instructions.
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Figure 5 — Test positions for body-worn devices

2.7. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

Accessory Internal

e . Model Description Remark
name Identification
Antenna A1 N/A External Antenna performed
Battery B1 N/A Intrinsically Safe Li-ion Battery performed
Screws S1 N/A Screws performed

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

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

Temperature: 18-25°C
Humidity: 40-65 %
Atmospheric pressure: 950-1050mbar

3.3. SAR Limits

SAR assessments have been made in line with the requirements of 1999/519/EC, EN50360, and EN62311
CE Limit (10g Tissue)

SAR (W/kg)
. (General Population / (Occupational /
24P Ll Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 10 g of tissue) 2.0 10.0
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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3.4. Equipments Used during the Test

Report No.: MTE/AVJ/E18061048

Calibration
Test Equipment Manufacturer Type/Model Serial Number Last Calibration
Calibration Interval

pata Acquistion SPEAG DAE4 1315 2017/08/15 1
E-field Probe SPEAG ES3DV3 3292 2018/01/25 1
S’Sg’; Yoldatlon SPEAG D450V3 1079 2016/08/29 3
Loigs';?‘rt';;’rf‘a”doaﬁf%o SPEAG CLA150 4019 2016/02/11 3
Network analyzer Agilent 8753E US37390562 2017/09/15 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power meter Agilent E4417A GB41292254 2017/09/15 1
Power meter Agilent E4417A GB41292259 2017/09/15 1
Power meter Agilent E4417A GB41292326 2017/09/15 1
Power sensor Agilent 8481H MY41095360 2017/09/15 1
Power sensor Agilent 8481H MY41095369 2017/09/15 1
Power sensor Agilent 8481H MY41095375 2017/09/15 1
Signal generator IFR 2032 203002/100 2017/09/15 1
Amplifier AR 75A250 302205 2017/09/15 1
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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 EX3DV4 (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; . 2l -
Linearity: £ 0.2 dB (30 MHz to 4 GHz) = ) 4'_._*
Directivity + 0.2 dB in HSL (rotation around probe axis) K,
+ 0.3 dB in tissue material (rotation normal to probe axis) i f‘
Dynamic Range 5 yWig to > 100 mW/g;
Linearity: £ 0.2 dB _ B
Dimensions Overall length: 337 mm (Tip: 20 mm) - ,ﬂ -t =
Tip diameter: 3.9 mm (Body: 12 mm) . e
Distance from probe tip to dipole centers: 2.0 mm T4

Application General dosimetry up to 4 GHz 7 !‘L\'/

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

wonsescewes /. / /
H_ff / e/ / /
el II:::::' : \ '

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.
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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 reEPsitiQning when changing the angles.

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.

<3 GHz >3 GHz
Maximum distance from closest measurement point _ .
. ) ) i P o Smm+ 1 mm Y2-¢-In(2) mm = 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° 4 1° 20° & 1°
surface normal at the measurement location
<2 GHz: < 15mm 3—-4GHz: <12 mm
2—-3GHz: <12 mm 4—-6 GHz: £10 mm

When the x or v dimension of the test device, in the
measurement plane orientation, is smaller than the
above, the measurement resolution must be < the
corresponding x or y dimension of the test device with
at least one measurement point on the test device.

Maximum area scan spatial resolution: AXarea, AVasea

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.

Maxi " Jfion: A A < 2 GHz7: < & nin 3—4 GHz <3 mm’
AN Z00110 SCan sparial resorion’ AXFaem. AVE - . .

P e T 2 -3 GHs <5’ 4 -6 GHz <4 mm"

3 A GHz: =<4 mum

undform grid; Azzewl ) =5 mum 4 -5GIHz: =3 mm

3—60GHz = 2 mm
Maximmim zoom

scan ‘:-]}::'lTiE'Il _.-szm“): helwesn =4 Hz: < 3 nmun
resolution. normal to 1t poluts closest =4 num 4 -5GHz =25 mm
phantom surface oraded | to phantom surface 5—6GHz < 2 pun
g1id
AZyoomin=1):
between subsequent = 13- AZzgem(n-1) 1ium
poiits

3—4 GHz =28 mm
XV, Z = 30 mm 4-5GHz: =25 mm
3—-6GHz =22 mm
Note: 415 the penetration depth of a planc-wave at normal incidence to the tissue medinm; see IEEE St
1528-2013 for details.
' When zoom scan 1s requited and the reported SAR from the area sean based 1-g SAR estimation procedures of
KDB Publication 447498 15 < 1.4 Wkg, < 8 rmn, < 7 man and < 5 nan zoom scan vesolulion may be applied,
respectively, for 2 GHz 1o 3 GHz, 3 GHz 10 4 GHz and 4 GHz 1o 6 GHz.

M 2001
scan volume

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
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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 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:

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:

r'_llll
ey

Vi=U, + 2.

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

L bes : P T e
E — fieldprobe £ \ Norm; - ConvF
. o F2
H — fieldprobes : H;=+/V;- w
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):
The primary field data are used to calculate the derived field units.

~ 2
SAR=FE;, 51000
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.

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 IEC62209-1.

The composition of the tissue simulating liquid

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 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/m?®)




V1.0 Page 17 of 66 Report No.: MTE/AVJ/E18061048

4.8. Dielectric Performance

Dielectric performance of Head tissue simulating liquid.

Composition of the Head Tissue Equivalent Matter

Mixture % Frequency 150MHz
Water 38.36
Sugar 55.42
Salt 5.11
Preventol 0.10
Cellulose 1.07
Dielectric Parameters Target Value f=150MHz £,=52.3 0=0.76
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

4.9. Tissue equivalent liquid properties

Tissue Measured Target Tissue Measured Tissue Liquid
Tvbe Frequency Dev. Dev. T;qm Test Data
yp (MHZ) Er o Er % o % p.
150H 150 52.30 076 | 5363 | 254 | 078 | 263 d22'2 2018/06/05
egree
450H 450 435 087 | 4430 | 184 | 088 | 1.15 d22'2 2018/06/06
egree

4.10. 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.
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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 865664D01V01r03, 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 1000 / 250mW . Limit (x10%
Freq Test Date Parameters | Temp Measured {0 MBI L VRN Deviation)
& o(s/m) SAR14 | SARoq | SARyg | SAR1og | SAR14 | SAR1gq | SARyy | SARiqq

150MHz | 2018/06/05 | 53.63 | 0.78 222 3.85 2.58 3.85 2.58 3.79 2.52 1.58% 2.38%

450MHz | 2018/06/06 | 44.3 0.88 222 1.18 0.790 4.72 3.16 4.58 3.06 3.06% 3.27%

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

4.11. Measurement Procedures

The procedure for assessing the average SAR value consists of the following steps:

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

» Area Scan
The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before doing
a finer measurement around the hot spot. The sophisticated interpolation routines implemented in DASY4
software can find the maximum locations even in relatively coarse grids. The scanning area is defined by
an editable grid. This grid is anchored at the grid reference point of the selected section in the phantom.
When the Area Scan'’s property sheet is brought-up, grid settings can be edited by a user.

» Zoom Scan
Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing
1 g and 10 g of simulated tissue. The default Zoom Scan measures 7 x 7 x 7 points
(5mmES545mmE545mm) within a cube whose base faces are centered on the maxima found in a
preceding area scan job within the same procedure.

»  Power Drift Measurement
The Power Drift Measurement job measures the field at the same location as the most recent power
reference measurement job within the same procedure, and with the same settings. The Power Drift
Measurement gives the field difference in dB from the reading conducted within the last Power Reference
Measurement.
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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 0In(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.

4.12.Operational Conditions during Test

4.12.1. General Description of Test Procedures

The sample can work at continuous transmit by specific test software provided by manufacturer.
4.12.2. Test Positions

4.12.2.1 Face-Held Configuration

Face-held Configuration- per EN62209-2: “If the user instructions provided by the manufacturer specify an
intended use with an appropriate accessory at a certain separation distance to the body, the device shall be
positioned as intended at the distance to the outer surface of the phantom that corresponds to the specified
distance (Figure 5). When evaluating device SAR without a specific carry accessory, the separation distance
shall not exceed 25 mm”

-
o Tu
oo
<

4.12.2.2 Body-worn Configuration

Body-worn measurements-per EN62209-2: The surface of the device pointing towards the flat phantom
should be parallel to the surface of the phantom. However, all devices do not have a flat surface. Therefore
the details of the device position, e.g. the definition of the distance and the physical relationship between the
device and the phantom (see 6.1.4.1), shall be documented in the measurement report according to the
manufacturer instructions

4.13. 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 14.1 to Table 14.11 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

Test Average Transmitter Power
. Channel Test -
Modulation Type e —— Channel Frequency Rated High power level
(MHz) (dBm) (Watts)
Ch1 136.05 35.76 3.77
Ch2 145.50 35.72 3.73
Analog/FM 12.5KHz Ch3 155.00 35.64 3.66
Ch4 164.50 35.62 3.65
Ch5 173.95 35.62 3.65
Ch1 136.05 35.62 3.65
Ch2 145.50 35.63 3.66
Analog/FM 25KHz Ch3 155.00 35.65 3.67
Ch4 164.50 35.71 3.72
Ch5 173.95 35.77 3.78
Ch6 400.05 35.63 3.66
Ch7 417.00 35.65 3.67
Analog/FM 12.5KHz Ch8 435.00 35.65 3.67
Ch9 452.00 35.68 3.70
Ch10 469.95 35.71 3.72
Ch6 400.05 35.77 3.78
Ch7 417.00 35.69 3.71
Analog/FM 25KHz Ch8 435.00 35.67 3.69
Ch9 452.00 35.61 3.64
Ch10 469.95 35.72 3.73
5.2. SAR Measurement Results
V 136MHz-174 MHz
Test Frequency - Cor;c(i)t\:vceerted Test Measurze\;\r;/t}a(r;)SARm.g boer SARw limi ret
Channel MHz (dBm) Configuration 10%"{;;[');“3/ 50(":/oyé3lgty drift (Wikg) Plot

The EUT display towards phanto

m for 25 KHz (Analog, face hel

d) for Rated High power level

Ch1 136.05 PTT 35.62 Face Held 1.32 0.660 -0.10 10.0

Ch2 145.50 PTT 35.63 Face Held 1.35 0.675 -0.13 10.0

Ch3 155.00 PTT 35.65 Face Held 1.35 0.675 -0.17 10.0

Ch4 164.50 PTT 35.71 Face Held 1.36 0.680 -0.10 10.0

Ch5 173.95 PTT 35.77 Face Held 1.39 0.695 -0.14 10.0 #1

The EUT left towards phantom (Analog,Body-Worn) for 25 KHz for Rated High power level

Ch1 136.05 PTT 35.62 Body Worn 3.98 1.99 -0.02 10.0

Ch2 145.50 PTT 35.63 Body Worn 3.99 2.00 -0.06 10.0

Ch3 155.00 PTT 35.65 Body Worn 4.02 2.01 -0.11 10.0

Ch4 164.50 PTT 35.71 Body Worn 4.06 2.03 -0.13 10.0

Ch5 173.95 PTT 35.77 Body Worn 4.11 2.06 -0.16 10.0 #2

Worset case mode of The EUT display towards ground
Ch5 17395 | PTT | 3577 | BodyWom | 320 | 160 | -0.11 100 |
Worset case mode of The EUT display towards phantom
Ch5 17395 | PTT | 3577 | BodyWorm | 281 | 141 | -0.07 100 |
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Worset case mode of The EUT right towards phantom

chs | 17395 | PTT | 3577 | BodyWorm | 0751 | 0376 | -012 | 100 |
The EUT display towards phantom for 12.5 KHz for Rated High power level

Ch1 | 13605 | PTT | 3576 | FaceHeld | 136 | 0680 | -007 | 100 |

Worset case mode of The EUT left towards phantom (Analog,Body-Worn) for 12.5 KHz for Rated High power level

Ch1 | 13605 | PTT | 3576 | BodyWom | 409 | 205 | -003 | 100 |

U 400MHz-470MHz

Measurement SAR1o.4
Test Frequency ode Cor,;il\j\,c;ted Test | WiKg) Power SARqgg limit Ref.
Channel MHz (dBm) Configuration 10(():0;;’(:"::“)’ 50(”{;3?)’ drift (Wikg) Plot
The EUT display towards phantom for 25 KHz (Analog, face held) for Rated High power level
Ch6 400.05 PTT 35.77 Face Held 1.45 0.725 -0.18 10.0 #3
Ch7 417.00 PTT 35.69 Face Held 1.39 0.695 -0.11 10.0
Ch8 435.00 PTT 35.67 Face Held 1.38 0.690 -0.16 10.0
Ch9 452.00 PTT 35.61 Face Held 1.31 0.655 -0.03 10.0
Ch10 469.95 PTT 35.72 Face Held 1.41 0.705 -0.07 10.0
The EUT left towards phantom (Analog,Body-Worn) for 25 KHz for Rated High power level
Ch6 400.05 PTT 35.77 Body Worn 4.29 2.15 -0.11 10.0 #4
Ch7 418.05 PTT 35.69 Body Worn 413 2.07 -0.10 10.0
Ch8 435.05 PTT 35.67 Body Worn 412 2.06 -0.12 10.0
Ch9 453.05 PTT 35.61 Body Worn 4.08 2.04 -0.07 10.0
Ch10 469.95 PTT 35.72 Body Worn 4.21 2.11 -0.03 10.0
Worset case mode of The EUT display towards ground
Ché | 40005 | PTT | 3577 | BodyWom | 329 | 165 | -012 | 100 |
Worset case mode of The EUT display towards phantom
Ché | 40005 | PTT | 3577 | BodyWormn | 2588 | 144 | -016 | 100 |
Worset case mode of The EUT right towards phantom
Cché | 40005 | PTT | 3577 | BodyWom | 0759 | 0380 | -013 | 100 |
The EUT display towards phantom for 12.5 KHz for Rated High power level
Ch10 | 46995 | PTT | 3571 | FaceHeld | 141 | 0705 | 007 | 100 |
Worset case mode of The EUT left towards phantom (Analog,Body-Worn) for 12.5 KHz for Rated High power level
Ch10 | 46995 | PTT | 3571 | BodyWorn | 418 | 209 | 019 | 100 |
Note:

1. The distance of the Body Worn test is 0Omm; the distance of the Face Held test is 25mm.

5.3. Simultaneous TX SAR Considerations

5.3.1 Introduction

Simultaneous multi-band transmission means that the device can transmit multiple transmission modes
at the same time. The time-averaged output power of a secondary transmitter may be much lower than
that of the primary transmitter. In some cases, the secondary transmitter can be excluded from SAR
testing when used alone. However, when the primary and secondary transmitters are used together, the
SAR limit may still be exceeded. A means of determining the threshold power for the secondary
transmitter that allows it to be excluded from SAR testing is needed.

For the DUT,the sample with only one antenna,.cannot transmit signal simultaneously. Not need to
condsider simultaneous transmitter.
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According to IEC62209-1/IEEE 1528:2013

Error Uncertainty | Probably | ~. | (ci) | (ciy | St | Std | Degree
No. Description Type Value Distribution Div. 1g | 10g Unc. Unc. of
(19) (10g) | freedom
Measurement System
1 Probe B 6.65% N 111 | 1 |665%]|665% | <
calibration
2 isﬁi(rfgl)y B | 4.70% R J3 07| 07| 190% | 1.90% | e
3 He'igftfgsgca' B | 9.60% R J3 07|07 |390% | 390% | <
4 Soundary | g 1.00% R J3 1 | 1 | 060% | 060% | e
5 o g’:r‘i"ty B | 4.70% R Bl | 1| 270% | 270% | e
6 Detection limit | B 1.00% R 3| 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 \/§ 1 1 0.00% | 0.00% oo
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 - B | 3.00% R Bl |1 170% | 170% |
Probe
12 postioned | B | 0.40% R Bl 1| 1] 020% | 020% | e
restrictions
Probe
positioning
13 \f{vith r:es;;)ect B 2.90% R \E 1 1 1.70% | 1.70% oo
o phantom
shell
Max.SAR o o o -
14 o B 3.90% R J3 1 | 1] 230% | 2.30%
Test Sample Related
Test sample o o o -
15 sostionng | A 1.86% N 10 1| 1 | 18% | 1.86%
Device holder o o o -
16 ooty | A 1.70% N 101 | 1 | 1.70% | 1.70%
17 D”ftp‘(’)‘;v%‘fp“t B | 500% R Bl | 1| 290% | 290% |
Phantom and Set-up
Phantom o o o -
18 ancertainty B 4.00% R J3 | 1 1 | 2.30% | 2.30%
Liquid
19 conductivity | B 5.00% R J3 1064|043 | 1.80% | 1.20% | e
(target)
Liquid
20 conductivity | A 0.50% N 1 |064]043| 0.32% | 0.26% | <o
(meas.)
Liquid
21 pez[mitti\t/)ity B 5.00% R J3 | 064|043 | 1.80% | 1.20% | oo
arge
22 Liquid A | 0.16% N 1 |064|043| 010% | 0.07% | <

cpermittivity
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(meas.) |
Combined 22
standard LD chu? / / /| 1 | 1 |10.20% |10.00% | o
uncertainty “\Via
Expanded
uncertainty
conriadence u =2u = . (] . (o] S
fid L =2u, / R K=2| / | / |20.40% | 20.00%
interval of
95 %)
According to IEC62209-2/2010
No. Err.or. Type Uncertainty Erop ab.Iy Div. (Ci) | (Ci) S;[]Cclt 3:1(2: Deg;ee
Description Value Distribution 1g | 10g (1g) (10g) | freedom
Measurement System
1 e | B | 665% N 1] 1 | 1 |665% | 665% | <
2 isﬁ‘;‘rfp')y B | 4.70% R J3 07|07 | 190% | 190% | e
3 Hegftfgs;'ca' B | 9.60% R J3 107 | 07| 390% | 3.90% | e
4 soundary | B | 2.00% R Bl |1 120% | 120% | e
5 o rgabr‘i"ty B | 4.70% R Bl | 1| 270% | 270% | e
6 Detection limit | B 1.00% R B3 1| 1 ] 060% | 060% | o
RF ambient
7 conditions- B 0.00% R \/5 1 1 0.00% | 0.00% oo
noise
RF ambient
8 conditions- B 0.00% R \/5 1 1 0.00% | 0.00% oo
reflection
9 Rezf’n"é‘se B 0.80% R 3| 1 | 1 | 050% | 0.50% oo
10 ntegration 1 g | 5.00% R J3 1 | 1 | 290% | 290% | e
11 - B | 3.00% R Bl |1 | 170% | 1.70% | e
Probe
12 Postioned | B | 0.80% R S 1 | 1 | 050% | 050% | e
restrictions
Probe
positioning
13 with respect B 6.70% R \/§ 1 1 3.90% | 3.90% oo
to phantom
shell
14 MaxSAR | B | 3.90% R Bl | 1| 230% | 230% | e
15 “é‘;‘;:'j;‘;’; B | 2.40% R Bl | 1| 1.40% | 1.40% | e
Test Sample Related
16 Testsample | 1.86% N 10 1] 1 | 18% | 1.86% |
positioning
17 Pevice rtZ?r:?;r A 1.70% N 10 1| 1 | 170% | 170% | <
18 D”fi)‘;‘;v‘;‘fp“t B | 500% R Bl 1| 1| 290% | 200% | e
Phantom and Set-up
19 uf:g:‘rq:my B | 6.10% R J3 1 | 1| 350% | 350% | oo
20 B 1.90% R 3| 1 |o084| 1.11% | 090% | e
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Liquid
21 conductivity 5.00% R \/§ 0.64 | 0.43 | 1.80% | 1.20% o
(target)
Liquid
22 conductivity 0.50% N 1 0.64 | 043 | 0.32% | 0.26% o
(meas.)
Liquid
23 permittivity 5.00% R \/§ 0.64 | 0.43 | 1.80% | 1.20% o
(target)
Liquid
24 cpermittivity 0.16% N 1 0.64 | 043 | 0.10% | 0.07% ©
(meas.)
Temp.Unc.- o o o -
25 Conductivity 3.40% R \/§ 0.78 | 0.71 | 1.50% | 1.40%
Temp.Unc.- o o o .
26 Permittivity 0.40% R \/§ 0.23 | 0.26 | 0.10% | 0.10%
Combined 22
standard LDl / / I | 1| 1 ]1290% | 12.70% | e
uncertainty “\ia
Expanded
uncertainty
(confidence u, =2, / R K=2 / / 25.80% | 25.40% o
interval of
95 %)
Uncertainty of a System Performance Check with DASY5 System
According to IEC62209-2/2010
. : ; Std. Std. Degree
No. Err.or. Type Uncertainty Eropab_ly Div. (Ci) | (C) Unc. Unc. of
Description Value Distribution 1g | 10g (1g) (10g) | freedom
Measurement System
1 Probe 6.65% N 1 1 1 | 6.65% | 6.65% oo
calibration
Axial o 0 0 oo
2 isotropy 4.70% R \/§ 0.7 | 0.7 | 1.90% | 1.90%
Hemispherical o o o -
3 isotropy 0.00% R \/§ 0.7 | 0.7 | 0.00% | 0.00%
Boundary o o o -
4 Effects 1.00% R \/§ 1 1 0.60% | 0.60%
Probe 0 ) 0 o
5 Linearity 4.70% R J3 | 1 1 | 2.70% | 2.70%
6 Detection limit 1.00% R \/§ 1 1 0.60% | 0.60% o
RF ambient
7 conditions- 0.00% R \/§ 1 1 0.00% | 0.00% o
noise
RF ambient
8 conditions- 0.00% R \/§ 1 1 0.00% | 0.00% o
reflection
9 Ref}pm"ense 0.80% R 3| 1 | 1 | 050% | 0.50% oo
10 integration 5.00% R Bl 1| 1| 200% | 200% | e
RF 0, 0, 0, oo
11 Armbient 3.00% R \/§ 1 1 1.70% | 1.70%
Probe
ositioned
12 P mech. 0.80% R \/§ 1 1 0.50% | 0.50% o
restrictions
Probe
positioning
13 \f[vith r:esi)ec:t 6.70% R \/é 1 1 3.90% | 3.90% oo
o phantom
shell
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14 MaxSAR | B | 3.90% R S| 1| 230% | 2.30%
15 “é‘é‘i‘;'fﬁ'é’é‘ B | 240% R St | 1| 1.40% | 1.40%
Test Sample Related
16 T;;Stitsiim%e A | 000% N 11 1| 1 | 000% | 0.00%
17 Device holder |\ |5 9o, N 1] 1 | 1 |200% | 2.00%
uncertainty
18 D”ftp‘(’)‘;v‘;‘fp“t B 3.40% R Bl 1| 1] 200% | 2.00%
Phantom and Set-up
Phantom o o o
19 uncertainty B 4.00% R J3 | 1 1 | 2.30% | 2.30%
SAR 0 0 0
20 correction B 1.90% R \/§ 1 084 | 1.11% | 0.90%
Liquid
21 conductivity A 0.50% N 1 0.64 | 043 | 0.32% | 0.26%
(meas.)
Liquid
22 cpermittivity A 0.16% N 1 0.64 | 043 | 0.10% | 0.07%
(meas.)
Temp.Unc.- o o o
23 Conductivity B 1.70% R \/§ 0.78 | 0.71 | 0.80% | 0.80%
Temp.Unc.- o o o
24 Permittivity B 0.40% R \/§ 0.23 | 0.26 | 0.10% | 0.10%
Combined 22
standard NS / / I 1| 1 ][ 12.90% | 12.70%
uncertainty V=
Expanded
uncertainty
(confidence u, = 2u, / R K=2 / / 18.80% | 18.40%
interval of
95 %)
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5.5. System Check Results

System Performance Check at 150 MHz Head TSL

DUT: Dipole150 MHz; Type: CLA150; Serial: 4019

Date/Time: 06/05/2018

Communication System: DuidiangJi; Frequency: 150 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 150 MHz; o = 0.78 S/m; ¢, = 53.63; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292;ConvF(7.85, 7.85, 7.85); Calibrated: 01/25/2018;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 08/15/2017

Phantom: ELI 4.0; Type: QDOVAO01BA,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

System Performance Check at 150MHz/Area Scan (81x81x1): Interpolated grid: dx=1.500 mm, dy=1.50
mm

Maximum value of SAR (interpolated) = 4.02 mW/g

System Performance Check at 150MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 68.91 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 5.89 mW/g
SAR(1 g) = 3.85 mW/g; SAR(10 g) = 2.58 mW/g

Maximum value of SAR (measured) = 4.06 W/Kg

-3.21
-6.42
-9.63
-12.84

-16.05
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System Performance Check at 450 MHz Head TSL
DUT: Dipole450 MHz; Type: D450V3; Serial: 1079
Date/Time: 06/06/2018
Communication System: DuidiangJi; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 450 MHz; 6 = 0.88 S/m; €, = 44.3; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292;ConvF(7.12, 7.12, 7.12); Calibrated: 01/25/2018;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 08/15/2017
Phantom: ELI 4.0; Type: QDOVAO001BA;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

System Performance Check at 450MHz/Area Scan (61x201x1): Interpolated grid: dx=1.500 mm, dy=1.50
mm

Maximum value of SAR (interpolated) = 1.49 W/Kg

System Performance Check at 450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 42.87 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 1.77 W/Kg
SAR(1 g) = 1.18 W/Kg; SAR(10 g) = 0.790 W/Kg

Maximum value of SAR (measured) = 1.51 W/Kg

-1.00
-2.00
-3.00
-4.00

-5.00

System Performance Check 450MHz Head 250mW
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5.6. SAR Test Graph Results

Face Held for Analog Modulation at 25KHz Channel Separation, Front towards Phantom 173.95 MHz
Communication System: Customer System; Frequency: 173.95 MHz;Duty Cycle:1:1

Medium parameters used (interpolated): f = 173.95 MHz; 6 = 0.78 S/m; er = 53.12; p=1000 kg/m3
Phantom section: Flat Section

Probe: ES3DV3 - SN3292;ConvF(7.85, 7.85, 7.85); Calibrated: 01/25/2018;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 08/15/2017

Phantom: ELI 4.0; Type: QDOVAO001BA;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Towards Phantom /Area Scan (51x181x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 2.02 W/kg

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

Reference Value = 50.262 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 2.425 mW/g

SAR(1 g) = 1.81 mW/g; SAR(10 g) = 1.39 mW/g

Maximum value of SAR (measured) = 2.05 W/kg

dbB

-2.73

-b.46

-8.19

-10.92

-13.65

Date/Time: 06/05/2018

Plot 1: Face held for Analog Modulation at 25KHz Channel Separation Front towards Phantom 173.95 MHz
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Body- Worn Analog Modulation at 25KHz Channel Separation, left towards phantom 173.95 MHz
Communication System: Customer System; Frequency: 173.95 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 173.95 MHz; 6 = 0.78 S/m; er = 53.12; p=1000 kg/m3
Phantom section: Flat Section
Probe: ES3DV3 - SN3292;ConvF(7.85, 7.85, 7.85); Calibrated: 01/25/2018;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 08/15/2017

Phantom: ELI 4.0; Type: QDOVAOO01BA,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Towards Ground /Area Scan (51x181x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 5.75 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83.363 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 11.706 mW(/g

SAR(1 g) =6.31 mW/g; SAR(10 g) =4.11 mW/g

Maximum value of SAR (measured) = 5.71 W/kg

dB

-3.42

-b.84

-10.27

-13.69

-17.11

Date/Time: 06/05/2018

Plot 2: Body-worn for Analog Modulation at 25KHz Channel Separation; left towards phantom 173.95 MHz



V1.0 Page 33 of 66 Report No.: MTE/AVJ/E18061048
Face Held for Analog Modulation at 25KHz Channel Separation, Front towards Phantom 400.05MHz
Communication System: PTT 450; Frequency: 400.05 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 400.05 MHz; o = 0.87 S/m; €, = 44.60; p = 1000 kg/m3
Phantom section: Flat Section
Probe: ES3DV3 - SN3292;ConvF(7.12, 7.12, 7.12); Calibrated: 01/25/2018;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 08/15/2017

Phantom: ELI 4.0; Type: QDOVAOO01BA,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Towards Phantom /Area Scan (51x181x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 2.16 W/kg

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

Reference Value = 52.517 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 2.674 mW(/g

SAR(1 g) =1.94 mW/g; SAR(10 g) = 1.45 mW/g

Maximum value of SAR (measured) = 2.15 W/kg

dB

-2.6b

-5.33

-f.99

-10.66

-13.32

Date/Time: 06/06/2018

Plot 3: Face held for Analog Modulation at 25KHz Channel Separation Front towards Phantom 400.05 MHz
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Body- Worn Analog Modulation at 25KHz Channel Separation, left towards phantom 400.05 MHz
Communication System: PTT450; Frequency: 400.05 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 400.05 MHz; o = 0.87 S/m; €, = 44.60; p = 1000 kg/m3
Phantom section : Flat Section
Probe: ES3DV3 - SN3292;ConvF(7.12, 7.12, 7.12); Calibrated: 01/25/2018;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 08/15/2017

Phantom: ELI 4.0; Type: QDOVAOO01BA,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Towards Ground /Area Scan (51x181x1): Interpolated grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 5.98 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 85.798 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 11.943 mW(/g

SAR(1 g) = 6.6 mW/g; SAR(10 g) =4.29 mW/g

Maximum value of SAR (measured) = 5.87 W/kg

dB

-3.64

-7.28

-10.93

-14.57

-18.21

Date/Time: 06/06/2018

Plot 4: Body-worn for Analog Modulation at 25KHz Channel Separation; left towards phantom 400.05 MHz
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6. Calibration Certificate

6.1. ES3DV3 Probe Calibration Ceriticate

Calibration Laboratory of .{"“@""ﬁ, g Sohwelzorischor Kalibrierdianst

Schmid & Partner S C Sorvice suinss détaionnage
Engineering AG e Servizia svizzero di taratura

Zoughaussirasse £3, 8004 Zurich, Swizerand B o 5  cwiss Calibratan Sorvica

ol e

Accrediled by the Swiss Accradilation Sanips (SA5)
The Swiss Accroditation Service is one of the signatories to the EA
Mubtiatersl Agreement for the recognition of callbration cartificsies

CIQ-SZ (Auden)
CALIBRATION CERTIFICATE |

Accresiation Ne.: SCS 0108

Client

Certificate No: ES3-3292_Jan18

Chyct ES3DV3 - SM:3282

Calibration peocedure|s) QA CAL-01.v0, QA CAL-12.v0, QA CAL-23.v5, QA CAL-25.16
Calibration procedure for dosimetric E-fleld probes

Calibralion dais

January 25, 2018

This calibralion cedificate documants tha traceabily ba national slandants, which reakizm the physical units of measuremenis (51)
The measurements and Tha uscerainties with sonfidence probabilgy are gven on the foliowing pages and are part of the cerlificae

Al caibrations have been conducted in tha closed eboralory laclity: snvircnment temperahees (22 £ 35°C and humidiy = 70%

Calibvstion Equspmant vsed [METE criical lor calibrsfon|

This calipragion canficate shall pol be reproduced anced in fudl wilhow writen approssl of the Isbomatany:

Issued] January 25 2018

| Primary Stardards 5 Cal Date (Cendcalm No | Scheduled Gallamtion ]
Pawer malor NRP SN 104TTH Od-Apr 1T (Mo 21 7-0382 15038025 Aar.18
Power sensor NRE-Z01 SM: 103244 Q- 1T (Mo, 21T-02521) Bar-18 . —
Power sensor NRP-Z81 SM: 100245 D80T (Mo 217-D2525) Apr-18
Redaranca 30 dB Aenuaioe SN SEETT (20x) 0717 (Mo 217-02828) | Aar-18
Reference Probe EEIDNZ SN; 3013 30-Dec-17 [Mo. ES3-3013_Dec17) Dec-18
DAEL SM: GED 21-Dac-17 (Mo, DAE4-660_DeciT) Dec-18
Secondary Siandarnss |8 Check Daie {in house) Schecuied Check |
Power motar 44158 SN GBA1203874 DE-Apr-1E {in house check Jun- 18} In house check: Jun-18
Pt senaor 44124 SN Y41 458067 D6-Apr- 16 {in houses check Jun-16) In house chech. Jun-18 ]
| Pownr sansor Edd 124 SN 000110210 DE-Apr- 16 (in housa chack Jun-165 In Pouse check: Jun-18
RF ganerahor HF BE4EG SN S IR42U 0T R0 (4-hug-88 {in house chaoi Jun-16) In house check: Jun-18
Metwark Analyzer HP BT53E $N B AT3A0565 18-Dict-01 {in howse check Oct-17] In bouse chece Oct-18
lame Function Signatura
Caliorated by Jeton Kaslsti Laberatory Tedhnicen I — @ZZ-
Agpraved by Kafs Pokavic Techrics Manager Wfﬁ |

Ceriificale Mo EE3-3202_JaniB

Page 1 al 11
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Calibration Laboratory of

. s Schaewerischer Kalibesardionst

Schmid & Partner ¢ Servies sulssa ditatonnage
Engineerning AG s Servizio svizzuro o tarstura

Zaughausstrasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service

Accradited by the Swiss Ancreditation Seeyica (RA5) Accreditation Ne.. SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multitaterasl Agrooment for the recognition of calibration cartifizatas

Glossary:

TSL tissue simulating Sguid

NORMx.y.2 =&nsitivity in free space

Cornf sensitivity m TSL / NORMxy 2

ocP dicda compression point

CF crast factor {1/duty_cycle) of the RF signal

A B CD modulation dependent Inearization parameters

Polarizaton ¢ o rodation around probe axis

Polarization & 4 rotation around an axis that is in the piane nosmal 1o probe axis (al measurement center),

i.e., 8 =05 normal to probe axis
Conneclor Angle informabion used in DASY system to align probe sensor X to the robot coordinale syslem

Calibration is Performed According to the Following Standards:

a} IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Ansorption Rate (SAR) in the Human Head from Wireless Communicabons Devices: Measuwrament
Techniques”, June 2013

oy IEG B2209-1, %, "Messurernen| progedure or e assessment of Speaiic Absorplion Hale (SAR) from hand-
held and body-mounted devices used next 1o the ear (frequency range of 300 MHz to 6 GHz)®, July 2016

¢} |EC 8220%-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in clogse propamity o the human body (frequency range of 30 MHz to & GHz)", March 2010

d) KDB BG5GE4, "SAR Measurement Reguirements for 100 MHz o § GHz

Methods Applied and Interpretation of Parameters:

v NORMxy E Assessed for E-field polarization 5 = 0 {1 = 900 MHz in TEM-cell: { > 1800 MHz: RZZ waveguide)
NORMz,y,z are only Intermediate values, e, the uncertainties of NORMs,y.z doss not affect the E7-fiekd
uncartainty mside TSL (see below CanvF}.

o NORM{fIx .z = NORMEy, 2 * frequency_respanse (see Frequency Response Chart). This linearization is
impdemanted in DASY4 software versons latar than 4.2, The enocertainty of the frequency response & iIncluded
in the stated uncertainty of Canyic,

«  DCPxy.& DCP are numencal linsarization parameters assessed based on the data of power aweep wilh TYY
signal [ne uncertainty requined). DCP does not depend on frequency ner media

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

¢ Axyz Bryz Cryz Duyz VRepr A B, C, 0 are numencal linearizalion paramelers assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. ¥R is the maximum calibration renge expressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Parameters,! Assessed in fat phantom using E-Neld (or Temperature Transfer
Standard for f = B0 MHz) and inside waveguide using analytical field distributions based an power
measuremanis for f > 600 MHz. The same selups are used for assessment of the parametars applied for
boaundary compensation (alpha, depth) of which typical uncerainty values aro given, These paramelers are
usad in DASY4 software to Improwve prabe accuracy close lo the boundary. The sensilivily in TSL cormesponds
e MORMe, .z ® ComvF whareby the uncertainty cormesponds to that given for ComvF. A frequency dependent
ComeF is used in DASY version 4.4 and higher which alows exfending the validity from + 50 MHz 1o £ 100
MHz

«  Spharical isatropy (30 dewviation from isotropy): in a field of low gradients realized using a flat phantam
axposed by a patch antenna.

+ Sensor Offset: The sensor offset comesponds to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

= Connector Angle: The angle is assessed using the information gained by determining the NORM: (no
uncertainty required),

Cerificale No! ES3-3292_lania Page 2 of 11
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ES30VI - BN3202 Jasuary 28, 2018

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Calibrated: January 25, 2018

Calibrated for DASY/EASY Systems

(Mote: non-compatibée with DASYZ sysieml)

Cerificate Mo: ES3-3292_Jan18 Page 3 od 11
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ES30V3- 5N:3292 Jamary 25, 2018

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

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z [ Une k=2)
Momm (uvifvim)) 0.95 0.96 0.93 £101 %
OGP (mv}” 1042 1076 112. |
Modulation Calibration Parameters
uin [ Communication System Name A B c D VR Unc"
dB8 | dByuv dB i fe=2)
0 L= - x [111] 0.0 1.0 0.0 191.5 ﬂﬂ-l'
| A 00 | 0D 1.0 1876
| | z 00 | Do 1.0 | 1490.2

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 (o a coverage
probability of approximalely B5%.

* The uncertainties of Norm Y. do not afect the E'-Ssid unearainty mside TSL (see Pages & ard 6]

® Mumancal liesrsaton parameier srceriainty nob reguined

;;lmhrhuthmmuwnnhmse diyialion froe inear rasp agpiyng gullar dsinbution and & eapressed for the sguans of tha
d valua,
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ES3DV3- SH:3202 January 25, 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative [ Conductivity Depth ™ Une
f(MHz)® | Parmittivity {Sim)" ConvFX | CowF Y | ConvFZ | Alpha® |  (mm) {k=2)
150 52.3 0.76 T.85 785 T 85 0,04 1.20 +13.3 %
|
450 43.5 0.87 A 712 | 7.2 0.18 1.20 +13.3%

¥ Frequency validty above 300 MHz of £ 100 MHz crly appies for DAWSY wi.4 and higher (see Page 2), else it is resticled 1o 2 5 MHz The
uresctanty is tha RES af the CanvF unceriginty at calibranon frequency ard the uncanamty for the indicated frequancy bard. Freguency vakdiy
e 300 MHE i = 10, 25, 40, 80 and 70 MHz for ComF sgsessments at 30, 64, 128, 180 and 220 MHz respectivaly, Abowe § GHZ frequancy
wabdity can be extended 1o + 190 MHz
" At frequancies below 3 GHz, the validity of tesue parameters (= 8rd o) can be relaeed to = 10% # icud compensation farmua 5 anpked 1o
maabured SAR values. At frequencies above 3 GHz, the validity of lissus paramesers {c and o) s restricied (o + 5% The uwncertainty is the RSS of
the CamvF uncarainty lor indicaled tanget issue

Alpha'Depth are detammingd during calioration. SPEAS warrans that the ramaining dewiation dus b thi Baundary effect sfar o persatian i@
ElwayE laes than & 1% for fraquoncies bolow 3 GH2 ard balaw & 5 far frequensins setaaan 18 GHz a8 ony Jitanss larger men ral tha probs 13
clamater fram the boundary.

Cartifinsta Ny FS3-2292_ laniR Page & of 11
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ES300V 3= SN; 3292 January 25, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relativa Conductivity I Depth ™ Unc
fiMHzZ)" | Permittivity" {5m) " ConvFX | ConvFY | ConvFZ | Alpha® | jmm) {k=2}
150 610 0.80 7.58 7.59 7.50 004 1.0 | £133%
: o
450 55.7 0.9 728 7.28 7.28 0.12 120 | £133 %

© Frequancy validity sbove 300 MMz af £ 100 MHz crly ppiies fo DASY v and higher (soe Page 2), olse il & restrictsd o £ 50 NHz. The
unceriainty i Ma RES of the ConvF uncerainty at caliation freguenscy ard the uncerairty for the indcabed frequency band Frequancy validity
bekow 300 MHz is + 10, 25, 40, 50and 70 MHz for Com® assessments of 30, 54, 128, 150 and 220 MHz respectively. Above B GHz frequency
walldity can ba extendad o 2 110 Mz

" &l requencies bekow 3 GHz, 1he vaidily of fiasue parameters (< and o) can be mlaed 52 £ 10% i boud comperrsstion formula i appied ta
meamured SAR valss. Al requencies abave 3 GHz, the validity of lisse perametens fo and of & resticled fa & 5%. The uncerainty & the RSS of
the ConuF urcenainty for indicated targat issus paramelers

“ tiphamMlapth ane delermined during cakbation. SPEAG wamants (bt (he remairing deviation due i the boundary alast aher o

pmpanaslion i
atways less than + 1% fof lequencies balow 3 GHz and balow + 2% for Trequendcies beteeen 3-8 GHz 21 any distance karger than half the probe e
diamatar fom the boundary.
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ES30V3- 5N:3202 Jaruary 25, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide; R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cerlificate No: ES3-322 _Jani8 Page ¥ af 11
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EE30V3- EN-3292

Errcr [48]
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Janumry 25, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axlal |sotropy Assesament: £ 0.5% (k=2)

Cerfficata No: EE)-3292_Jan18

Page Bof 11
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ES3DV3= SN:3202 Janisary 25, 2018

Dynamic Range f(SAR}eaq)

(TEM cell , fa,o= 1900 MHz)

05,

Input Sghal (L]

ms_

107+

10 102 o

‘Ilﬂ' 1II!I1 108 1w
AR [miism3]
[*]
rat CamipAnEated compensated

Uncerainty of Linearity Assessment: £ 0.6% (k=2)

Carificals Ma: ES3-3282_Jan18 Page 3 of 11
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ES30W3- BN:3262 January 25, 2018

Conversion Factor Assessment

f= 450 MHz WGLS Flal Phamom 4.4 f= 450 MHz WIGELS Flat Phamom 4.4
L &E
g Al
T (13
'] u
a0 ks L
-
x }T =]
A oz @
]
id
] '
# T
[ uE
L 2 4 a 2 _". Fy - i 1 0 [: 4 1 L] - ™ &
£ ] L v
] (] [ ]
] R sl ewessd

Deviation from Isotropy in Liquid
Error (§, 3), f = 900 MHz

-0 -0&8 -05 -D4 02 040 0.2 O4 ne 08 1.0
Uneartainty of Spherical Isotropy Assessment: = 2.6% (k=2)
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ES3I0V3- SN:3202 Jarnary 35, 2018

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

Other Probe Parameters

Sensor Arrangament Triangular
Connecior Angle (7) - - AR
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode . dsabled
Probe Overall Lergth T 337 mm
Probe Body Diametes 10 mm
Tip Leaglh 10 mm
Tip Diameater 4rmm |
Probe Tip to Sensor X Calbration Point 2mm |
Frobe Tip to Sensor ¥ Calibration Point Zmm |
Probe Tip to Sensor £ Calibration Point Zmm
“Recommended Measurement Distance from Surface 3 mem |

Cerficale Mo E53-3202_Jan18 Page 11 of 11
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6.2. CLA150 Loop antenna Calibration Certificate

Calibration Laboratory of Schwelzeracher Katih
' rierdsns
Schmid & Partner 8 Garvice aulsse o' dlakomnops
Enginearing AG y T X c Servizio svizrero 6 taraluis
Zeughaussiraase 43, 8004 Zurich, Switssriand ”f»{:n::f S Swiss Calibration Servicy
aih

Aciraifiled by tho Swies Aocredialion Sarvice [2A5)
The= Swine Accracliisfion Sarvlsa is oos of e alginbaries to s E,
Mutiitateral Agreement bar the recognion of calibration oo B

cient  GHE (Auden) Cerilffestn tie: CLATS50-4018_Febis

|CALIBRATION CERTIFICATE [

Dinjec CLATSD - SM: 4019

Acoroditabion Mo, S05 Dica

Calitrafion procedursds) QA CAL-15.v8
Calibration procedure for system validation sources below 700 MHz

Calibrason catg: February 11, 2016

This callbraiion coerificaly decumanis fhe imceabifly o natonal standanda, which realize e plysicol uris o msnsunmants (31,
The mansuremonts and (he uncarairgas with conlidencs prebabiily anes givon on e felkeing pages and ars par of 1ha caflilicasa

Al ealbenlions hiove besn conduciag in gha cloged laberalony lncily: ervimnment lampaiaios 122 = 310 and humidiey = T,

Calibealion Ecquipmant uted (MATE eritical for cabbralion

Paimary Standarnis I a Col Dt | Carificalie bo ) = Schadulad Colibealian
Powar maler E4£188 G4 1283874 O=fgr-15 (Mo, 217-02128) War-16
Poswinr sanane E4e124 M4 1dpeoay O-Apr-15 [Rlo. 217-02128) Mar- 15
Ralersecs 3 o8 Allanoaton BN: G806 [3c) O1-Anr-15 (e 217021259 Mar-11%
Relarsnces 20 dE Alarsion GMN: SECEA [20K) O1-Agir-15 [flo. 217-02131) Mar- 16
i Typa-M migmalch combingtion BN B4T 2706327 0%.Apr-i5 (o, 217-02134) Mar-16
Aalapsicn: Probe EXI0VY 8N amTT AeDae-15 {Me. EXI-387T_Daeis) e
OaE4 SiN: Bl 08-Ju-15 (Mo, DAEd-&54_Rd 15} dul-18
Sacorrlary Slandands IEll Ghack Dale (in housa) Seheduled Check
AF genmrator HP B5480 LIS 36420 700 {4-Aug-2a {in house cheds Apr-13) In Rousn check: Apr-16
Bletwors Arabyzer P 8753E [k p= a1 TH-Chz-0 (i P chaeck Ocl-15) Ini hnige check: Ot
Hamss Funcfon Signabers
Cialibrated by Jatan Kasiras Libwniciy Tuchwichn /. =

Appeoved by: Kalja Pakavio Tochwical Managar ﬂé%f_

Izmud: Fahnsry 18, 2Ha

Tris calbwalion cerificaln shal ol be reprockacesd sxcapt in full wihoul written agaroval of the isbormiory,

Cartificate Mo CLA150-4019_Fabig Paga 1ot 8
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Calibration Laboratory of AR
. et A Schweizerischer Kallbrissre s
Schmﬂ & E’adner S Service suisse d'Gtalonnage
Engineering AG 2 3 Servizio svizzero di tarairs
Zeughaussiragse 43, D004 Zurich, Swilzerland ""c-_:l’;’%“f Swiss Calibration Sorvica
wlaalain?

Accredied by the Swiss Acorediation Sanice (SAS) fccreditation Ma,: SCS 0108

The Swiss Accreditation Service is one of e signatories io the EA
Multilateral Agresment for the recognifien of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a} |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatizl-

b)

c)

d)

Averaged Specific Absomption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:

€)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequancy Indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

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

SAA 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
connacior,

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

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

Cartificate Ma: CLA150-401%_Febié Fapga 2 af 8
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Measurement Conditions
DASY systern configuration, as far as net givan on page 1,

DASY Version DASYS VB2 AA
Extrapolation Achvanced Extrapalation
Phantom ELI4 Flat Phantom Shall thicknasa: 2 £ 0.2 mm
EUT Paositioning Touch Posdtlon
Zoom Scan Resclutlen dx, gy = 4.0 mm, d2 = 1.4 mm Graded Ralio = 1.4 [Z direction)
Frequency 1560 MHz 1 MHz

Head TSL parameters

Tha following paramaters and calculations were sppked.
Temperatura Perrni tivity Conductivity
Hontinal Head TSL parameters 2200 B2.a 0.76 mhodm
Measured Head TSL parameters (22.0 £0.2) "C B4 = 6% 0.78 mhofrmi £ 6 %
Haad T5L temperature change during test < 0,5 °0 TS
SAR result with Head TSL
SAR averaged over 1 om® (1 g} of Head TSL Conditicn
SAR measunad 1 W input powear 3.80 Wikg
SAR for nominal Head TSL parameatass nonmalized to 14 3,78 Wikg = 18.4 % (k=2)
SAR avoraged over 10 em” (10 g) of Head TSL oordtion
5AR maasuwad 1 W input power 255 Wikg
SAR for nominal Haad TSL parmmetars norralized o 1W 2.52 Wikg = 18.0 % (k=2)
Body TSL parameters
The following parameters and calculations wem applied.
Temperalure Parmittivity Conductivity
Momilnal Body TSL parameters 2200 1.9 0.E0 mho'n
Measured Body TSL parameters (20=02)"C 8.4 26 % 0.84 mho'm + & %
Body TEL tamparature change during Lest =05"°C - w——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Cendition
5AR measured 1 W input power 4,08 Wikg
SAR far nominal Body TSL parameters nomalized o 14 389 Wik = 18.4 % (k=2)
SAR sveraged over 10 em” (10 g) of Body TSL condition
SAR measuned 1 'W input power 2.0 Wikg
SAR lar narminal Body TSL parameiars naimnalized o 1W .58 Wikg = 18.0 % (k=2)

Carilicate Mo: CLATG0-4019_Feb18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadanca, transformed lo feed point AT.4 (0 - 5.3

FAaturn Loss -24.4 dB

Antenna Parameters with Body TSL

Impedancs, translarmed to feed poind 50.9 (2 - 8.0 j0

Refum Loss - 220 dB

Additional EUT Data

Manulactured by SPEAG

Manutaoturad on Mowambar 25, 2015

Cenilicale Mo: CLA1S-4018_Fabi16 Page 4 of B
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DASYS Validation Report for Head TSL

Dhate: 11022016
Test Labaratory: SPEAG, Zunch, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4019

Communication System: UTD 0 - CW; Freguency: 150 MHz

Medium parameters used: f = 150 MHz; o = 0.78 S/m; & = 50.4; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANST Co3.19-2011)

DASY 52 Configuration:
#  Probe: EX3DWV4 - SN38TT; ConvF(12.02, 12,02, 12.02); Calibrated: 31.12.2015;

L]

Sensor-Surface: 1,.4mm {(Mechanical Surface Detection)

Electronics: DAE4 SnitS4; Calibeated: 08.07.2015

Phantom: ELT v4.0; Type: QDOVADNN BE; Serial; TP 1003

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Sean

(B1x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximuom value of SAR (interpolated) = 5.13 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (BxYx7)/Cube : Measurement grid: dx=tmm, dy=4mm, dz=1,4mm

Reference Value = 83,28 ¥Vim; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 7.21 Wikg

SAR(] g) = 3.9 W/kg: SAR(10 g) = 2.59 W/kp
Maximum value of SAR (measured) = 5.45 Wike

-2.97
-5.9h
-0.92

-11.90

-14.87

0dB =546 W/kg = 7.37 dBW/kg

Cartific:ata Ma: CLATS0-4019_Feb16 Page & of @
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Impedance Measurement Plot for Head TSL

11 Feb 2818 14:T4:432
ERD $114 1 U0 Fs W ATA4Z 0 ~SIFF@ 4 190,93 pF 150 BAE G008 MHz
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DASYS Validation Report for Body TSL

Date: 11.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: CLAILS0; Type: CLA15D; Serial: CLA150 - SN: 4019

Communication System: UID 0 - CW; Frequency: 150 MHz
Medium parameters used: f= 150 MHz; o = 0.84 5/m; & = 60.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANSI C63.19-201 1)
DASYS2 Configuration:

= Probe: EX3DV4 - SN3877; ConvF(11.44, 11.44, 11.44); Calibrated: 31, 12.2015;
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o  Electronics: DAE4 Sn654; Calibrated: 08.07.2015

=  Phantom: ELI v4.0; Type: QDOVAMIBB; Serial: TP: 1003

» DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Area Sean

(81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.71 Wikg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 82,17 Vim; Power Drift = -0,05 dB

Peak SAR (extrapolated) = 7.49 Wikg

SAR(L g) = 4.06 Wkg; SAR(I0 g) = 2.7 Wikg

Maximum value of SAR (measured) = 5.65 Wikg

dB

0
-2.92
-5.83
-8.7%
“11.6E

-14.58

0dB =571 Wikg = 7.57 dBW/kg

Cefificate No: CLAIBD-401% Fablf Paga 7 af 8
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Impedance Measurement Plot for Body TSL
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6.3. D450V3 Dipole Calibration Certificate

Calibration Laboratory of

W,

: S \\\5// 2 S Schweizerischer Kalibrierdienst
Schmid & Partner M c Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerlan LN wiss Calibration Service
Zurich, Switzerland '-z,f:\\f S swiss Calibration Servi
il iy

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

CIQ-SZ (Auden)

|ICALIBRATION CERTIFICATE

D450V3 - SN: 1079

Accreditation No.: SCS 0108

Client

Certificate No: D450V3-1079_Aug16

Object

ot Y (o)
ko
QA CAL-15.v8

Calibration procedure for dipole validation kits below 700 MHz

Calibration procedure(s)

Calibration date:

August 29, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards

1D #

Cal Date (Certificate No.)

Scheduled Calibration

Power meter NRP

Power sensor NRP-Z91
Power sensor NRP-Z91
Reference 20 dB Attenuator

Reference Probe ET3DVE
DAE4

Secondary Standards

Type-N mismatch combination

SN: 104778

SN: 103244

SN: 103245

SN: 5277 (20x)
SN: 5047.2 / 06327
SN: 1507

SN: 654

D #

06-Apr-16 (No. 217-02288/02289)
06-Apr-16 (No. 217-02288)
06-Apr-16 (No. 217-02289)
05-Apr-16 (No. 217-02293)
05-Apr-16 (No. 217-02295)
31-Dec-15 (No. ET3-1507_Dec15)
12-Aug-16 (No. DAE4-854_Aug186)

Check Date (in house)

Apr-17
Apr-17
Apr-17
Apr-17
Apr-17
Dec-16
Aug-17

Scheduled Check

Power meter E4419B
Power sensor E4412A
Power sensor E4412A

RF generator HP 8648C
Network Analyzer HP 8753E

Calibrated by:

Approved by:

SN: GB41293874
SN: MY41498087
SN: 000110210

SN: US3642U01700
SN: US37390585

I_Nlame

Jeton Kastrati

Katja Pokovic

06-Apr-16 (No. 217-02285/02284)
06-Apr-16 (No. 217-02285)
06-Apr-16 (No. 217-02284
04-Aug-99 (in house check Jun-16)
18-Oct-01 (in house check Oct-15)

Function
Laboratory Technician

In house check: Jun-18
In house check: Jun-18
In house check: Jun-18
In house check: Jun-18
In house check: Oct-16

Signature

Lopies S g /gg %

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: August 30, 2016

Certificate No: D450V3-1079_Aug16
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Calibration Laboratory of \,:-:““'\“{z/\_'j,””'/.; Schweizerischer Kalibrierdienst
Schmid & Partner m Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,, fﬁ\“\? Swiss Calibration Service
Sl W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the en
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

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

Certificate No: D450V3-1079_Aug16 Page 2 of 8
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Measurement Conditions

Report No.: MTE/AVJ/E18061048

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 43.5 0.87 mho/m
Measured Head TSL parameters (22.0+0.2) °C 4436 % 0.88 mho/m +6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.16 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

4.58 W/kg = 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

0.775 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

3.06 W/kg = 17.6 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 56.7 0.94 mho/m
Measured Body TSL parameters (22.0+0.2) °C 56.7 +6 % 0.95 mho/m + 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.16 Wikg

SAR for nominal Body TSL parameters

normalized to 1TW

4.60 W/kg = 18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 0.764 W/kg
SAR for nominal Body TSL parameters normalized to 1W 3.03 W/kg = 17.6 % (k=2)

Certificate No: D450V3-1079_Aug16

Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 58.00Q-29|Q

Return Loss -22.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 56.10-58jQ
Return Loss --22.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.348 ns j

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

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

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on March 03, 2011

Certificate No: D450V3-1079_Aug16 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 29.08..
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1079

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; ¢ = 0.89 S/m; & = 44.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: ET3DV6 - SN1507; ConvF(6.58, 6.58, 6.58); Calibrated: 31.12.2015;
o Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 12.08.2016
« Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:1003
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 39.87 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.69 W/kg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.775 W/kg

Maximum value of SAR (measured) = 1.26 W/kg

-2.00

-4.00

-6.00

-8.00

-10.00

0 dB = 1.26 W/kg = 1.00 dBW/kg

Certificate No: D450V3-1079_Aug16 Page 5 of 8
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Impedance Measurement Plot for Head TSL

29 fiug 2016 18:29:57
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DASY5 Validation Report for Body TSL

Date: 29.08.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz D450V3; Type: D450V 3; Serial: D450V3 - SN:1079

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; 6 = 0.95 S/m; & = 56.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(6.99, 6.99, 6.99); Calibrated: 31.12.2015;
« Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 12.08.2016
o Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:1003
e DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5Smm, dz=5mm

Reference Value = 37.17 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 1.82 W/kg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.764 W/kg

Maximum value of SAR (measured) = 1.24 W/kg

-2.00
-4.00

-8.00

-10.00

0dB = 1.24 W/kg = 0.93 dBW/kg

Certificate No: D450V3-1079_Aug16 Page 7 of B
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Impedance Measurement Plot for Body TSL
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6.4. DAE4 Calibration Certificate

R ° ., Collgborstion with gz“&:}x, A FFH-LL‘W
= S EREN
SLIL g pe 2 g CNAS

= =

Y g CLBRATON
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China 4.«//-’?\\\ CNAS L0570
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cttli@chinattl com Hitp:/'www.chinatt].en
Client :  ClQ(Shenzhen) Certificate No: Z17-97109

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1315

Calibration Procedure(s) FF-711-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: August 15, 2017

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

All calibrations have been conducted in the closed laboratory facility: enviranment temperature(2243)'C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18

Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer %

Reviewed by: Lin Hao SAR Test Engineer Jlﬂ[ J)E:?

Approved by: Qi Dianyuan SAR Project Leader M,

Issued: August 16, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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A"\ eboration with
w77/ s peag
NS>~  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinatl.com Http://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: Z17-97109 Page 2 of 3
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In Collaboration with

=777 s p e ag
S~  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road. Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2218
E«mail: cttl@chinattl com

DC Voltage Measurement
AJD - Converter Resolution nominal

High Range:
Low Range:

1LSB=
1LSB =

8.1uV,
61nV,

full range =

Fax: +86-10-62304633-2209
Hutp:/f'www.chinatil.cn

Report No

-100...+300 mV
full range = L - +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

4

High Range

405.175 + 0.15% (k=2)

405.013 + 0.15% (k=2)

404.971 + 0.15% (k=2)

Low Range

3.99087 + 0.7% (k=2)

3.98644 + 0.7% (k=2)

3.98913 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

205°+1°

Certificate No: Z17-97109

Page 3 of 3

.. MTE/AVJ/E18061048




V1.0 Page 65 of 66 Report No.: MTE/AVJ/E18061048

7. Test Setup Photos

- ﬁ

Photograph of the depth in the Head Phantom

Blue Line ﬂ:

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

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

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

Body-worn, the right of the EUT towards phantom
(The distance was Omm)



