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Attestation of Test Results

Company Name | Hytera Communications Co.,Ltd.

EUT Description | Ex Digital Radio

EUT FCC ID | YAMPT790EXF5
Information
Model Number | PT790Ex F5
Test Date | 2015-09-02
Frequency (MHz) Max. SAR Level(s) Reported Limit(W/Kg)

809-824 Face up: 0.108 W/kg(corrected by multiplying 50%)

Body worn: 0.273W/kg(corrected by multiplying 50%)

8.0

854-869 Face up: 0.085W/kg(corrected by multiplying 50%)

Body worn: 0.273W/kg(corrected by multiplying 50%)

ANSI / IEEE C95.1: 2005
IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fileds,3 kHz to 300 GHz.

ANSI / IEEE C95.3: 2002

IEEE Recommended Practice for Measurements and Computations of Radio Frequency
Electromagnetic Fields With Respect to Human Exposure to SuchFields,100 kHz—300
GHz.

IEC 62209-2:2010

Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices-Human models, instrumentation, and procedures-Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication
Applicable Standards | devices used in close proximity to the human body (frequency range of 30 MHz to 6
GHz)

IEEE1528:2013

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

KDB procedures
KDB 447498 D01 v05r02: Mobile and Portable Devices RF Exposure Procedures and
Equipment Authorization Policies.
KDB 865664 D01v01r03: SAR measurement 100 MHz to 6 GHz vO1.
KDB 643646D01 v01r01: SAR test Reduction Considerations for Occupational PTT
Radios.

Note: This wireless device has been shown to be capable of compliance for localized specific absorption rate (SAR)
for Occupational /Controlled Exposure limits specified in ANSI/IEEE Standards and has been tested in accordance
with the measurement procedures specified in IEEE 1528-2013 and RF exposure KDB procedures.

The results and statements contained in this report pertain only to the device(s) evaluated.
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EUT DESCRIPTION

This report has been prepared on behalf of Hytera Communications Co.,Ltd. and their productEx Digital
Radio, FCC ID:YAMPT790EXFS5, Model: PT790Ex F5or the EUT(Equipment Under Test) as referred to

in the rest ofthisreport.

Technical Specification

Product Type: | Ex Digital Radio
Exposure Category: | Occupational/Controlled Exposure
Antenna Type(s): | External Antenna
Body-Worn Accessories: | Belt Clip, Headset Cable
Face-Head Accessories: | None
Modulation Type: | TDMA

Frequency Band:

809-824MHz TX&RX;
854-869MHz TX&RX;

Conducted RF Power:

High power: 28.59dBm
Low power: 25.16 dBm

Dimensions (L*W*H):

155 mm (L)x65 mm (W)x51 mm (H)

Power Source:

7.4V Rechargeable Battery

Normal Operation:

FaceUp and Body-worn

Note: the device have two batteries, the 1800mAh battery was used for test, since the worst distance for body-worn.
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REFERENCE, STANDARDS, AND GUILDELINES

FCC:

The Report and Order requires routine SAR evaluation prior to equipment authorization of portable
transmitter devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g
as recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment (Paragraph
65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines for
Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC, the
device should be evaluated at maximum output power (radiated from the antenna) under “worst-case”
conditions for normal or intended use, incorporating normal antenna operating positions, device peak
performance frequencies and positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal. The
objective was to determine if there is RF radiation and if radiation is found, what is the extent of radiation
with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure determined by
the amount of RF energy absorbed by human body (or its parts) — to determine how the RF energy couples
to the body or head which is a primary health concern for body worn devices. The limit below which the
exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g average over 1 gram
of tissue mass.

CE:

The order requires routine SAR evaluation prior to equipment authorization of portable transmitter devices,
including portable telephones. For consumer products, the applicable limit is 2 mW/g as recommended by
EN62209-1 for an uncontrolled environment. According to the Standard, the device should be evaluated at
maximum output power (radiated from the antenna) under “worst-case” conditions for normal or intended
use, incorporating normal antenna operating positions, device peak performance frequencies and positions
for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal. The
objective was to determine if there is RF radiation and if radiation is found, what is the extent of radiation
with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure determined by
the amount of RF energy absorbed by human body (or its parts) — to determine how the RF energy couples
to the body or head which is a primary health concern for body worn devices. The limit below which the
exposure to RF is considered safe by regulatory bodies in Europe is 2 mW/g average over 10 gram of tissue
mass.

The test configurations were laid out on a specially designed test fixture to ensure the reproducibility of
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to
characterize the above effects in the device.
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SAR Limits
FCC Limit
SAR (W/kg)
(General Population / (Occupational /
OB LA LT Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 1 g of 1.60 8.0
tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)
CE Limit
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) Qs 0.4
Spatial Peak
(averaged over any 10 g of 2.0 10
tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
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 maybe
incurred by people who are aware of the potential for exposure (i.e. as a result of employmentor
occupation).

Occupational/Controlled environments Spatial Peak limit 8.0W/kg (FCC/IC) &10 W/kg(CE) applied to the
EUT.
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FACILITIES

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.69 Pulongcun, Puxinhu Industrial Zone, Tangxia, Dongguan, Guangdong, China
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DESCRIPTION OF TEST SYSTEM

These measurements were performed with the automated near-field scanning system DASY5 from Schmid
& Partner Engineering AG (SPEAG) which is the Fifth generation of the system shown in the figure

hereinafter:

DASYS System Description

The DASYS system for performing compliance tests consists of the following items
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® A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics (DAE).

® An isotropic field probe optimized and calibrated for the targeted measurement.

® A data acquisition electronics (DAE) which performs the signal amplication, 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.

® The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the
digital communication to the DAE. To use optical surface detection, a special version of the EOC is
required. The EOC signal is transmitted to the measurement server.

® The function of the measurement server is to perform the time critical tasks such as signal filtering,
control of the robot operation and fast movement interrupts.

® The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

A computer running Win7 profesional operating system and t+ DASYS52 software.

® Remote control and teach pendant as well as additional circuitry r robot safety such as warning
lamps, etc.

® The phantom, the device holder and other accessories according to the targeted measurement.

DASY5 Measurement Server

The DASY5 measurement server is based on a
PC/104 CPU board with a 400MHz intel ULV
Celeron, 128MB chip-disk and 128MB RAM.

The necessary circuits for communication with

the DAE4 (or DAE3) electronics box, as well as

the 16 bit AD converter system for optical detection
and digital I/O interface are contained on the
DASYS I/0 board, which is directly connected to
the PC/104 bus of the CPU board.

The measurement server performs all real-time data evaluation of field measurements and surface detection,
controls robot movements and handles safety operation. The PC operating system cannot interfere with
these time critical processes. All connections are supervised by a watchdog, and disconnection of any of the
cables to the measurement server will automatically disarm the robot and disable all program-controlled
robot movements. Furthermore, the measurement server is equipped with an expansion port which is
reserved for future applications. Please note that this expansion port does not have a standardized point out,
and therefore only devices provided by SPEAG can be connected. Devices from any other supplier could

seriously damage the measurement server.
Data Acquisition Electronics

The data acquisition electronics (DAE4) consist of a highly sensitive electrometer-grade pre-amplifer with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder
with a control logic unit. Transmission to the measurement server is accomplished through an optical
downlink for data and status information, as well as an optical uplink for commands and the clock.
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The mechanical probe mounting device includes two different sensor systems for frontal and sideways
probe contacts. They are used for mechanical surface detection and probe collision detection.

The input impedance of both the DAE4 as well as of the DAE3 box is 200MOhm; the inputs are
symmetrical and floating. Common mode rejection is above 80 dB.

EX3DV4 E-Field Probes

Frequency 10 MHz to > 6 GHz
Linearity: £ 0.2 dB (30 MHz to 6 GHz)

Directivity + 0.3 dB in TSL (rotation around probe axis)
+ 0.5 dB in TSL (rotation normal to probe axis)

Dynamic 10 pW/g to > 100 mW/g
Range Linearity: + 0.2 dB (noise: typically <1 uW/g)
Dimensions Overall length: 337 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole centers: | mm

Application High precision dosimetric measurements in any exposure scenario (e.g.,
very strong gradient fields); the only probe that enables compliance

testing for frequencies up to 6 GHz with precision of better 30%.

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

SAM Twin Phartom

The SAM twin phantoin: is a fiberglass shell phantom with

2mm shell thickness (except the ear region, where shell thickness
increases to 6 mm). The phantom has three measurement areas:

_ Left hand

_ Right hand

_ Flat phantom

The phantom table for the DASY systems based on the TX90XL
and RX160L robots have the size of 100 x 50 x 85 cm (L xWx H).
The phantom table for the compact DASY systems based on the
RX60L robot have the size of 100 x 75 x 91 cm (L xWx H);

these tables are reinforced for mounting of the robot onto the table.

For easy dislocation these tables have fork lift cut outs at the bottom.

The bottom plate contains three pairs of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. Only one device holder is necessary if
two phantoms are used (e.g., for different liquids)
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A white cover is provided to cover the phantom during the periods to prevent water evaporation and
changes in the liquid parameters. Free space scans of devices on top of this phantom cover are possible.
Three reference marks are provided on the phantom counter. These reference marks are used to teach the
absolute phantom position relative to the robot.

Device Holder for SAM Twin Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance between the
source and the liquid surface. For a source in Smm distance, a positioning uncertainty of £0.5 mm would
produce a SAR uncertainty of £20%. An accurate device positioning is therefore crucial for accurate and
repeatable measurements. The positions, in which the devices must be measured, are defined by the
standards.

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

The DASY device holder has been made out of low-loss POM material having the following dielectric
parameters: relative permittivity "=3 and loss tangent =0.02. The amount of dielectric material has been
reduced in the closest vicinity of the device, since measurements have suggested that the influence of the
clamp on the test results could thus be lowered.

Robots

The DASYS5 system uses the high precision industrial robots TX90XL from Staubli SA (France). The TX
robot family is the successor of the well known RX robot family and offers the same features important for
our application:

® High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)

Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction shields)
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The above mentioned robots are controlled by the Staubli CS8c robot controllers. All information regarding
the use and maintenance of the robot arm and the robot controller is contained on the CDs delivered along
with the robot. Paper manuals are available upon request direct from Staubli.

Area Scans

Area scans are defined prior to the measurement process being executed with a user defined variable
spacing between each measurement point (integral) allowing low uncertainty measurements to be
conducted. Scans defined for FCC applications utilize a 10mm?2 step integral, with 1mm interpolation used
to locate the peak SAR area used for zoom scan assessments.

Where the system identifies multiple SAR peaks (which are within 25% of peak value) the system will
provide the user with the option of assessing each peak location individually for zoom scan averaging.

Zoom Scan (Cube Scan Averaging)

The averaging zoom scan volume utilized in the DASY5 software is in the shape of a cube and the side
dimension of a 1 g or 10 g mass is dependent on the density of the liquid representing the simulated tissue.
A density of 1000 kg/m3 is used to represent the head and body tissue density and not the phantom liquid
density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the side length of
the 1 g cube is 10mm,with the side length of the 10 g cube 21,5mm.

When the cube intersects with the surface of the phantom, it is oriented so that 3 vertices touch the surface
of the shell or the center of a face is tangent to the surface. The face of the cube closest to the surface is
modified in order to conform to the tangent surface.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice for typical
test applications (including FCC) utilize a physical step of 5x5x8 (8mmx8mmx5mm) providing a volume
of 32mm in the X & Y axis, and 35mm in the Z axis.
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EQUIPMENT LIST AND CALIBRATION

Equipments List & Calibration Information

Equipment Model S/N Calill;lzlzion CS:::‘;;‘;“
Robot RX90 D03636 N/A N/A
DASYS Test Software DASY52.8 N/A N/A N/A
DASY5 Measurement Server DASY54.5.12 1470 N/A N/A
Data Acquistion Electronics DAE4 1459 2015-01-26 2016-01-26
E-Field Probe EX3DV4 7329 2015-02-05 2016-02-05
Dipole, 835MHz D835V1 453 2015-08-17 2018-08-17
Mounting Device MD4HHTVS SD 000 HO1 KA N/A N/A
Twin SAM Twin SAM V5.0 1874 N/A N/A
Simulated Thssuc 835 Miz TS-835-H 201504 Each Time /
Simulated IT;SZL;Q 835 MHz TS-835-B 201505 Each Time /
Network Analyzer 8752C 3140A02356 2015-06-03 2016-06-03
Dielectric probe kit 85070B US33020324 2015-06-13 2016-06-13
Signal Generator E4422B MY41000355 2014-10-27 2015-10-27
Power Meter EPM-441A GB37481494 2014-11-03 2015-11-03
Power Meter Sensor 8481A T-03-EM-127 2014-11-03 2015-11-03
Power Amplifier 5205PE 1015 N/A N/A
Directional Coupler 4887 N/A N/A N/A
attenuator 20dB, 100W N/A N/A N/A
Spectrum Analyzer FSEM 831259/019 2015-05-09 2016-05-09
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SAR MEASUREMENT SYSTEM VERIFICATION

Liquid Verification

HP 8752C Network Analyzer

HP-1B

Reflection Transmission

Test Port Test Port

O =

4

Liquid Verification Setup Block Diagram

Liquid Verification Results

Liquid Parame. - Target Value Delta (%)
Frequency Liquid Tolerance
(MHz) Type o O (S/m) & | O(S/m) - o ()
(S/m)

Head 42 812 0.878 41.5 0.9 3.16 -2.44 +5
809.0125

Body 53.433 0.939 55.2 0.97 -3.2 -3.2 +5

Head 42.804 0.884 41.5 0.9 3.14 -1.78 +5
815.0125

Body 53.424 0.946 55.2 0.97 -3.22 -2.47 +5

Head 42.75 0.894 41.5 0.9 3.01 -0.67 +5
823.9875

Body 53.356 0.956 55.2 0.97 -3.34 -1.44 +5

Head 42.521 0.928 41.5 0.9 2.46 3.11 +5
854.0125

Body 53.07 0.993 55.2 0.97 -3.86 2.37 +5

Head 42.519 0.938 41.5 0.9 2.46 4.22 +5
860.0125

Body 53.068 1.004 55.2 0.97 -3.86 3.51 +5

Head 42.485 0.94 41.5 0.9 2.37 4.44 +5
868.9875

Body 53.026 0.995 55.2 0.97 -3.94 2.58 +5

*Liquid Verification was performed on2015-09-02.
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Please refer to the following tables.

835 MHz Head
Frequenc , " Frequenc , "
(l\(/lIHz) ' € € (l\(/lIHz) ' € €

800 4293628 19.08041 836 42.73648 19.16655
801 42.88172 19.06568 837 42.72972 19.20212
802 42.93716 19.06485 838 42.64951 19.14751
803 42.90759 19.10347 839 42.69873 19.20392
804 42.88041 19.07013 840 42.65792 19.14418
805 4293912 19.12501 841 42.64951 19.15043
806 4291348 19.08402 842 42.64471 19.13362
807 42.92406 19.08777 843 42.65726 19.14043
808 42.94392 19.17211 844 42.6266 19.16988
809 42.8121 19.24685 845 42.64689 19.15391
810 42.81036 19.25589 846 42.62202 19.15696
811 42.79781 19.25811 847 42.61612 19.15794
812 42.81527 19.24644 848 42.59888 19.21823
813 42.79443 19.20517 849 42.5919 19.19586
814 42.79257 19.22865 850 42.55447 19.19628
815 42.80523 19.23713 851 42.59343 19.23713
816 42.73255 19.27992 852 42.56647 19.24713
817 42.73179 19.22504 853 42.58502 19.27756
818 42.79606 19.20615 854 42.5213 19.27881
819 42.77217 19.24505 855 42.51901 19.26811
820 42.80949 19.2456 856 42.59408 19.28214
821 42.81167 19.27673 857 42.5656 19.277
822 42.82738 19.27617 858 42.53505 19.3066
823 42.79956 19.24547 859 42.57313 19.32244
824 42.74958 19.24199 860 42.51944 19.34828
825 42.76944 19.19225 861 42.50614 19.34825
826 42.73255 19.22921 862 42.47925 19.35831
827 42.76606 19.23032 863 42.49776 19.38891
828 42.78559 19.18961 864 42.43416 19.39017
829 42.74445 19.18406 865 42.43188 19.37941
830 42.7367 19.19142 866 42.5068 19.39352
831 42.73135 19.19545 867 42.47838 19.38835
832 42.73179 19.1653 868 42.44788 19.41812
833 42.75427 19.21921 869 42.48589 19.43405
834 42.72786 19.17197 870 42.43231 19.46004
835 42.7415 19.21448 / / /
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835 MHz Body
Frequency o' " Frequency o' e
(MHz) (MHz)

800 53.58845 20.6976 836 53.33908 20.79104
801 53.52036 20.68162 837 53.33064 20.82962
802 53.58954 20.68072 838 53.23054 20.77039
803 53.55263 20.72262 839 53.29196 20.83158
804 53.51872 20.68644 840 53.24102 20.76677
805 53.59199 20.74598 841 53.23054 20.77356
806 53.55999 20.70152 842 53.22454 20.75532
807 53.5732 20.70558 843 53.24021 20.7627
808 53.59799 20.79707 844 53.20194 20.79466
809 53.43346 20.87815 845 53.22727 20.77732
810 53.43129 20.88795 846 53.19622 20.78064
811 53.41562 20.89036 847 53.18886 20.78169
812 53.43741 20.8777 848 53.16734 20.8471
813 53.4114 20.83294 849 53.15863 20.82284
814 53.40909 20.85841 850 53.11191 20.82329
815 53.42488 20.8676 851 53.16053 20.8676
816 53.33418 20.91402 852 53.12689 20.87845
817 53.33323 20.85449 853 53.15005 20.91146
818 53.41344 20.83399 854 53.07051 20.91281
819 53.38362 20.87619 855 53.06765 20.90121
820 53.4302 20.87679 856 53.16135 20.91643
821 53.43292 20.91055 857 53.1258 20.91085
822 53.45253 20.90995 858 53.08767 20.94296
823 53.4178 20.87664 859 53.1352 20.96014
824 53.35543 20.87288 860 53.06819 20.98817
825 53.38021 20.81892 861 53.0516 20.98814
826 53.33418 20.85901 862 53.01803 20.99905
827 53.37599 20.86022 863 53.04113 21.03225
828 53.40037 20.81606 864 52.96176 21.03361
829 53.34902 20.81003 865 52.9589 21.02194
830 53.33935 20.81802 866 53.05241 21.03725
831 53.33268 20.82239 867 53.01694 21.03164
832 53.33323 20.78968 868 52.97888 21.06393
833 53.36128 20.84816 869 53.02632 21.08121
834 53.32832 20.79692 870 52.95945 21.1094
835 53.34535 20.84303 / / /
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System Accuracy Verification

Prior to the assessment, the system validation kit was used to test whether the system was operating within
its specifications of £10%. The validation results are tabulated below. And also the corresponding SAR plot
is attached as well in the SAR plots files.

System Verification Setup Block Diagram

Tuning
ment
#emen —

Signal
Ginerator |

System Accuracy Check Results

Target
Frequency e Measured SAR Delta Tolerance
Date Liquid Type Value o o
(MHz) (W/Kg) (W/Kg) (%) (%)
2015-00-02 - Head g 9.24 9.43 -2.01 +10
o Body lg 9.29 9.55 272 +10

*All SAR values are normalized to 1 Watt forward power.
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SAR SYSTEM VALIDATION DATA

Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)
System Performance 835 MHz Head

DUT: D835V1; Type: 835 MHz; Serial: 453

Communication System: CW ; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; 6 = 0.893 S/m; &, = 42.963; p = 1000 kg/m’

Phantom section: Flat Section
DASYS Configuration:

e Probe: EX3DV4 - SN7329; ConvF(9.52, 9.52, 9.52); Calibrated.  '5/2/5;

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

o  Electronics: DAE4 Sn1459; Calibrated: 2015/1/26

e Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type: QDO00P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

System Performance 835 MHz Head /Area Scan (71x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 11.1 W/kg

System Performance 835 MHz Head /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 107.3 V/m; Power Drift =0.04 dB

Peak SAR (extrapolated) = 16.2 W/kg

SAR(1 g) = 9.24 W/kg: SAR(10 g) = 6.18 W/kg
Maximum value of SAR (measured) =11.3 W/kg

-2.17

-4.35

-b.52

-8.70

-10.87

0dB = 11.3 W/kg = 10.53 dBW/kg
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Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)
System Performance 835 MHz Body

DUT: D835V1; Type: 835 MHz; Serial: 453

Communication System: CW ; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; 6 = 0.973 S/m; &, = 55.114; p = 1000 kg/m’

Phantom section: Flat Section
DASYS Configuration:

e  Probe: EX3DV4 - SN7329; ConvF(9.17,9.17, 9.17); Calibrated: 2015/2/5;

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

e  Electronics: DAE4 Sn1459; Calibrated: 2015/1/26

e  Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type. DO00P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

System Performance 835 MHz Body /Area Scan (71x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 9.77 W/kg

System Performance 835 MHz Body /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 108.6 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 13.6 W/kg

SAR(1 g) =9.29 W/kg; SAR(10 g) =6.11 W/kg

Maximum value of SAR (mmeasured) =9.77 W/kg

dB

-2.10

-4.20

-6.31

-8.41

-10.51

0 dB =9.77 W/kg = 9.90 dBW/kg
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EUT TEST STRATEGY AND METHODOLOGY

Test Positions for Device Operating Next to a Person’s Ear

This category includes most wireless handsets with fixed, retractable or internal antennas located toward
the top half of the device, with or without a foldout, sliding or similar keypad cover. The handset should
have its earpiece located within the upper % of the device, either along the centerline or off-centered, as
perceived by its users. This type of handset should be positioned in a normal operating position with the
“test device reference point” located along the ““vertical centerline” on the front of the device aligned to the
“ear reference point”. The “test device reference point” should be located at the same level as the center of
the earpiece region. The “vertical centerline” should bisect the front surface of the handset at its top and
bottom edges. A “ear reference point” is located on the outer surface of the head phantom on each ear
spacer. It is located 1.5 cm above the center of the ear canal entrance in the “phantom reference plane”
defined by the three lines joining the center of each “ear reference point” (left and right) and the tip of the
mouth.

A handset should be initially positioned with the earpiece region pressed against the ear spacer of a head
phantom. For the SCC-34/SC-2 head phantom, the device should be positioned parallel to the “N-F” line
defined along the base of the ear spacer that contains the “ear refer. = point”. For interim head phantoms,
the device should be positioned parallel to the cheek for maximum K. nergy coupling. The “test device
reference point” is aligned to the “ear reference point” on the head phauntom and the “vertical centerline” is
aligned to the “phantom reference plane”. This is called the “initial ear position”. While maintaining these
three alignments, the body of the handset is gradually adjusted to each of the following positions for
evaluating SAR:

10 mum Equare

P - ear reference
> - entrance to ear
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Cheek/Touch Position

The device is brought toward the mouth of the head phantom by pivoting against the “ear reference point”
or along the “N-F” line for the SCC-34/SC-2 head phantom.

This test position is established:

When any point on the display, keypad or mouthpiece portions of the handset is in contact

with the phantom.

(or) When any portion of a foldout, sliding or similar keypad cover opened to its intended

self-adjusting normal use position is in contact with the cheek or mouth of the phantom.
For existing head phantoms — when the handset loses contact with the phantom at the pivoting point,

rotation should continue until the device touches the cheek of the phantom or breaks its last contact
from the ear spacer.

Cheek /Touch Position

Ear/Tilt Position
With the handset aligned in the “Cheek/Touch Position™:

1) If the earpiece o .e handset is not in full contact with the phantom’s ear spacer (in the “Cheek/Touch
position”) and the | 't SAR location for the “Cheek/Touch” position is located at the ear spacer region or
corresponds to the ea. yiece region of the handset, the device should be returned to the “initial ear position”
by rotating it away from the mouth until the earpiece is in full contact with the ear spacer.

2) (otherwise) The handset should be moved (translated) away from the cheek perpendicular to the line
passes through both “ear reference points” (note: one of these ear reference points may not physically exist
on a split head model) for approximate 2-3 cm. While it is in this position, the device handset is tilted
away from the mouth with respect to the “test device reference point” until the inside angle between the
vertical centerline on the front surface of the phone and the horizontal line passing through the ear reference
point isby 15 80°. After the tilt, it is then moved (translated) back toward the head perpendicular to the
line passes through both “ear reference points™ until the device touches the phantom or the ear spacer. If
the antenna touches the head first, the positioning process should be repeated with a tilt angle less than 15°
so that the device and its antenna would touch the phantom simultaneously. This test position may require
a device holder or positioner to achieve the translation and tilting with acceptable positioning repeatability.
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If a device is also designed to transmit with its keypad cover closed for operating in the head position, such
positions should also be considered in the SAR evaluation. The device should be tested on the left and
right side of the head phantom in the “Cheek/Touch” and “Ear/Tilt” positions. When applicable, each
configuration should be tested with the antenna in its fully extended and fully retracted positions. These test
configurations should be tested at the high, middle and low frequency channels of each operating mode; for
example, AMPS, CDMA, and TDMA. If the SAR measured at the middle channel for each test
configuration (left, right, Cheek/Touch, Tile/Ear, extended and retracted) is at least 2.0 dB lower than the
SAR limit, testing at the high and low channels is optional for such test configuration(s). If the
transmission band of the test device is less than 10 MHz, testing at the high and low frequency channels is
optional.

Ear /Tilt 15° Position

Test positions for body-worn and other configurations

Body-worn operating configurations should be tested with the belt-clips and holsters attached to the device
and positioned against a flat phantom in normal use configurations. Devices with a headset output should
be tested with a headset connected to the device. When multiple accessories that do not contain metallic
components are supplied with the device, the device may be tested with only the accessory that dictates the
closest spacing to the body. When multiple accessories that contain metallic components are supplied
with the device, the device must be tested with each accessory that contains a unique metallic component.
If multiple accessories share an identical metallic component (e.g., the same metallic belt-clip used with
different holsters with no other metallic components), only the accessory that dictates the closest spacing to
the body must be tested.

Body-worn accessories may not always be supplied or available as options for some devices that are
intended to be authorized for body-worn use. A separation distance of 1.5 cm between the back of the
device and a flat phantom is recommended for testing body-worn SAR compliance under such
circumstances. Other separation distances may be used, but they should not exceed 2.5 cm. In these cases,
the device may use body-worn accessories that provide a separation distance greater than that tested for the
device provided however that the accessory contains no metallic components.

Figure 5 - Test positions for body-worn devices
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SAR Evaluation Procedure
The evaluation was performed with the following procedure:

Step 1: Measurement of the SAR value at a fixed location above the ear point or central position was
used as a reference value for assessing the power drop. The SAR at this point is measured at
the start of the test and then again at the end of the testing.

Step 2: The SAR distribution at the exposed side of the head was measured at a distance of 4 mm
from the inner surface of the shell. The area covered the entire dimension of the head or EUT
and the horizontal grid spacing was 10 mm x 10 mm. Based on these data, the area of the
maximum absorption was determined by spline interpolation. The first Area Scan covers the
entire dimension of the EUT to ensure that the hotspot was correctly identified.

Step 3: Around this point, a volume of 35 mm x 35 mm x 35 mm was assessed by measuring 7x 7 x 7
points. On the basis of this data set, the spatial peak SAR value was evaluated under the
following procedure:

1) The data at the surface were extrapolated, since the center of the dipoles is 1.2 mm away
from the tip of the probe and the distance between the surface and the lowest measuring
point is 1.3 mm. The extrapolation was based on a least square algorithm. A polynomial of
the fourth order was calculated through the points in z-axes. This polynomial was then
used to evaluate the points between the surface and the probe tip.

2) The maximum interpolated value was searched with a straightforward algorithm. Around
this maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were
computed by the 3D-Spline interpolation algorithm. The 3D-Spline is composed of three
one dimensional splines with the “Not a knot"-condition (in X, y and z-directions). The
volume was integrated with the trapezoidal-algorithm. One thousand points (10 x 10 x 10)
were interpolated to calculate the averages.

All neighboring volumes were evaluated until no neighboring volume with a higher average
value was found.

Step 4: Re-measurement of the SAR value at the same location as in Step 1. If the value changed by
more than 5%, the evaluation was repeated.

Test methodology

KDB 447498 D01 v05r02: Mobile and Portable Devices RF Exposure Procedures and Equipment
Authorization Policies.

KDB 865664 D01v01r03: SAR measurement 100 MHz to 6 GHz vO1.

KDB 643646D01 v01r01: SAR test Reduction Considerations for Occupational PTT Radios.
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CONDUCTED OUTPUT POWER MEASUREMENT

Provision Applicable

The measured peak output power should be greater and within 5% than EMI measurement.

Test Procedure

The RF output of the transmitter was connected to the input of the Signal Analyzer through sufficient

attenuation.

EUT

Maximum Target Output Power

Signal
Analyzer

Mode Max. tune-up t(()(lie];:lril)ce power limit
High Power Level DMO 288
TMO 28.8
Low Power Level DMO 2
TMO 25.10
Test Results:
High Power Level:
Mode Fgelegl:;e:gcy Frequency Frequency RF Output Power
(kHz) (MHz) (MHz) (dBm)
809.0125 28.59
809-824 815.0125 28.57
823.9875 28.59
bMO 2K 854.0125 28.57
854-869 860.0125 28.53
868.9875 28.56
809.0125 28.47
809-824 815.5 28.49
T™O 2 SkEz 823.9875 28.59
854.0125 28.55
854-869 860.5 28.44
868.9875 28.56
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Low Power Level:

Mode Fg;(y:ie:gcy Frequency Frequency RF Output Power
(kH2) (MHz) (MHz) (dBm)
809.0125 24.85
809-824 815.0125 24.75
DMO 95K 823.9875 25.06
854.0125 2481
854-869 860.0125 24.96
868.9875 25.16
809.0125 24.89
809-824 815.5 24.99
TMO 25icHz 823.9875 25.07
854.0125 24.90
854-869 860.5 24.94
868.9875 25.05
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SAR MEASUREMENT RESULTS

This page summarizes the results of the performed dosimetric evaluation.

SAR Test Data

Environmental Conditions

Temperature: 22-23°C

Relative Humidity: 32-33%
ATM Pressure: 1002 mbar
Test Date: 2015-09-02

* Testing was performed by Rocky Xiao

Test Result:
DMO High Power:
Max. 1 g SARValue(W/K
Frequency (MHz) Pow(firBl))rift ngia& ?:vtvee‘i Scaled ; Sca(led £
(dBm) (dBm) Factor Meas. SAR SAR 50% | Plot
Face Up(2.5cm)
809.0125 -0.05 28.59 28.8 1.050 0.196 0.206 0.103 /
815.0125 -0.11 28.57 28.8 1.054 0.187 0.197 0.099 /
823.9875 -0.08 28.59 28.8 1.050 0.205 0.215 0.108 1#
854.0125 -0.14 28.57 28.8 1.054 0.142 0.150 0.075 /
860.0125 0.16 28.53 28.8 1.064 0.146 0.155 0.078 /
868.9875 -0.09 28.56 28.8 1.057 0.161 0.170 0.085 3#
Body-Back with Belt Clip(0.0cm)

809.0125 0.07 28.59 28.8 1.050 0.486 0.510 0.255 /
815.0125 0.04 28.57 28.8 1.054 0.477 0.503 0.251 /
823.9875 0.2 28.59 28.8 1.050 0.52 0.546 0.273 24
854.0125 -0.15 28.57 28.8 1.054 0.482 0.508 0.254 /
860.0125 0.14 28.53 28.8 1.064 0.473 0.503 0.252 /
868.9875 0.18 28.56 28.8 1.057 0.516 0.545 0.273 4#

Note:

1. When the 1-g SAR tested using the default battery and default accessories is < 3.5W/Kg, testing for other channels

are optional.

According to KDB 447498, TMO is similar transmission modes with DMO, the SAR test was reduced.

When multiple default body-worn accessories are supplied with a radio, the standard body-worn accessory
expected to result in the highest SAR based on its construction and exposure conditions is selected for test.

4. The whole antenna and radiating structures that may contribute to the measured SAR or influence the SAR

distribution has been included in the area scan.

5. For the PTT radios, the SAR value need to be corrected by multiplying 50%
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SAR Plots (Summary of the Highest SAR Values)

Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)
Test Plot 1#: DMO 823.9875MHz Face Up

DUT: Ex Digital Radio; Type: PT790Ex F5

Communication System: DMO; Frequency: 823.9875 MHz;Duty Cycle: 1:4
Medium parameters used: f=823.9875MHz; ¢ = 0.894 S/m; g, = 42.75; p = 1000 kg/m3

Phantom section: Flat Section
DASYS5 Configuration:

e  Probe: EX3DV4 - SN7329; ConvF(9.52, 9.52, 9.52); Calibrated: 2.  /2/5;

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

e Electronics: DAE4 Sn1459; Calibrated: 2015/1/26

e Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type: QDO00P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

Face/DMO 824/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.210 W/kg

Face/DMO 824/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value =9.071 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.301 W/kg

SAR(1 g) = 0.205 W/kg:; SAR(10 g) = 0.147 W/kg

Maximum value of SAR (measured) = 0.248 W/kg

-2.51

-5.02

-71.53

-10.04

-12.55

0dB =0.248 W/kg = -6.06 dBW/kg
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Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)

Test Plot 2#:DMO 823.9875MHzBody Back
DUT: Ex Digital Radio; Type: PT790Ex F5

Communication System: DMO; Frequency: 8§23.9875MHz;Duty Cycle: 1:4
Medium parameters used: f = 823.9875MHz; 6 = 0.956 S/m; &, = 53.356; p = 1000 kg/m’

Phantom section: Flat Section
DASYS5 Configuration:

e  Probe: EX3DV4 - SN7329; ConvF(9.52, 9.52, 9.52); Calibrated: 2015/2/5;

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

e Electronics: DAE4 Sn1459; Calibrated: 2015/1/26

e  Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Typ. “DO000P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

Back/DMO 824/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.589 W/kg

Back/DMO 824/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 16.73 V/m; Power Drift = 0.20 dB

Peak SAR (extrapolated) = 0.858 W/kg

SAR(1 g) = 0.520 W/kg; SAR(1¢ g) = 0.347 W/kg

Maximum value of SAR (measured) = 0.559 W/kg

-2.19

-4.38

-6.56

-8.75

-10.94

0 dB =0.559 W/kg = -2.53 dBW/kg
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Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)

Test Plot 3#:DMO 868.9875SMHzFace Up

DUT: Ex Digital Radio; Type: PT790Ex F5

Communication System: DMO; Frequency: 868.9875MHz;Duty Cycle: 1:4
Medium parameters used: f = 868.9875MHz; 6 = 0.94 S/m; &, = 42.485; p = 1000 kg/m’

Phantom section: Flat Section
DASYS Configuration:

e Probe: EX3DV4 - SN7329; ConvF(9.52, 9.52, 9.52); Calibrated: 2015/2/5;

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

e  Electronics: DAE4 Sn1459; Calibrated: 2015/1/26

e  Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type. DO00P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

Face/DMO 869/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.210 W/kg

Face/DMO 869/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=Smm, dz=5Smm
Reference Value = 7.964 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.226 W/kg

SAR(1 g) = 0.161 W/kg; SAR(10 g) = 0.114 W/kg

Maximum value of SAR (measured) = 0.184 W/kg

-1.94

-3.68

-5.82

-7.76

-9.70

0 dB = 0.184 W/kg =-7.35 dBW/kg
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Test Laboratory: Bay Area Compliance Labs Corp.(Dongguan)

Test Plot 4#:DMO 868.9875MHz Body Back High Channel

DUT: Ex Digital Radio; Type: PT790Ex F5

Communication System: DMO; Frequency: 868.9875MHz;Duty Cycle: 1:4
Medium parameters used: f = 868.9875MHz; 6 = 1.014 S/m; &, = 53.026; p = 1000 kg/m’

Phantom section: Flat Section
DASYS Configuration:

e  Probe: EX3DV4 - SN7329; ConvF(9.52, 9.52, 9.52); Calibrated: 2015/2/5;

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

e  Electronics: DAE4 Sn1459; Calibrated: 2015/1/26

e  Phantom: SAM (30deg probe tilt) with CRP v5.0 20150321; Type. DO00P40CD; Serial: TP:1874
e  Measurement SW: DASY52, Version 52.8 (8);

Back/DMO 869/Area Scan (61x151x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.516 W/kg

Back/DMO 869/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.34 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.856 W/kg

SAR(1 g) = 0.516 W/kg; SAR(10 g) = 0.322 W/kg

Maximum value of SAR (measured) = 0.554 W/kg

-3.16

-6.31

-9.47

-12.62

-15.78

0 dB = 0.554 W/kg = -2.56 dBW/kg
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APPENDIX A - MEASUREMENT UNCERTAINTY

According to IEEE1528:2013, the uncertainty budget has been determined for the Head SAR measurement

system and is given in the following Table.

Source of Tolerance Probability . ¢! ¢! Standa.r o Standa.r .
Uncertaint Value Distribution Divisor 1-g) (10-g) Uncertainty | Uncertainty
Y & Pl oapw | aeg%
Measurement System
Probe Calibration 35 normal 1 1 1 35 35
1
Axial Isotropy 3.7 rectangular \/5 (1-cp)'? (a -/czp ) 1.5 1.5
Hemispherical Isotropy 10.9 rectangular \/5 \ep \ep 4.4 4.4
Boundary Effect 1.0 rectangular B 1 1 0.6 0.6
Linearity 4.7 rectangular \/5 1 1 2.7 2.7
Detection Limit 1.0 rectangular \/5 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular \/5 1 1 0.5 0.5
Integration Time 1.7 rectangular \/5 1 1 1.0 1.0
RF Ambient Condition
Noise 0.6 rectangular B 1 1 0.3 0.3
RF Ambient Condition -
Reflections 3.0 rectangular \/5 1 1 1.7 1.7
Probe Positioner Mech.
Restrictions 0.4 rectangular \/5 1 1 0.2 0.2
Probe Positioning with
respect to Phantom 2.9 rectangular \/5 1 1 1.7 1.7
Shell
Extrapolation and
Integration 3.7 rectangular NE) 1 1 2.1 2.1
Test sample related
Test sample positioning 2.0 normal 1 1 1 2.0 2.0
Device Holder 4.0 normal 1 1 1 6.215 6.215
Uncertainty
Drift of Output Power 5.0 rectangular \/5 1 1 2.67 2.67
Phantom and Setup
Phantom Uncertainty 34 rectangular \/5 1 1 2.0 2.0
SAR correction
in permittivity and 1.2 normal 1 1 0.85 1.2 1.0
conductivity
Liquid conductivity 5.0 normal 1 078 | 071 3.9 3.6
measurement
Liquid permittivity 5.0 normal 1 025 | 029 13 15
measurement
Conduwv‘g:temperat 11 rectangular NG 078 | 071 0.5 0.5
P e“m““”tyre_temp cratu 13 rectangular 3 023 | 023 0.2 0.2
Combined Uncertainty RSS 10.78 10.55
Expanded uncertainty Normal(k=2) 21.56 21.10
(coverage factor=2)
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According to IEC62209-2:2010, the uncertainty budget has been determined for theBody SAR

measurement system and is given in the following Table.

Source of Tolerance Probability . ¢! ¢! Standa.r g Standa.r g
Uncertainty Value Distribution | DIV | (1g) | (10-g | Uncertainty | Uncertainty
& g1 ap% | ag9%
Measurement System
Probe Calibration 35 normal 1 1 1 3.5 35
Axial Isotropy 3.7 rectangular NE) 1 1 1.5 1.5
Boundary Effect 1.0 rectangular NE) 1 1 0.6 0.6
Linearity 4.7 rectangular \/5 1 1 2.7 2.7
Detection Limit 1.0 rectangular \/5 1 1 0.6 0.6
Readout Electronics 1.0 normal 1 1 1 1.0 1.0
Response Time 0.8 rectangular \/5 1 1 0.5 0.5
Integration Time 1.7 rectangular \/5 1 1 1.0 1.0
RF Ambient Condition
Noise 0.6 rectangular B 1 1 0.3 0.3
RF Ambient Condition -
Reflections 3.0 rectangular \/5 1 1 1.7 1.7
Probe Positioner Mech.
Restrictions 0.4 rectangular \/5 1 1 0.2 0.2
Probe Positioning with
respect to Phantom 2.9 rectangular \/5 1 1 1.7 1.7
Shell
Extrapolation and
Integration 3.7 rectangular B 1 1 2.1 2.1
Test sample related
Test sample positioning 2.0 normal 1 1 1 2.0 2.0
Device Holder 4.0 normal 1 1 1 6215 6215
Uncertainty
Drift of Output Power 5.0 rectangular B 1 1 2.67 2.67
Phantom and Setup
Phantom Uncertainty 34 rectangular NE) 1 1 2.0 2.0
SAR correction
in permittivity and 1.2 normal 1 1 0.84 1.2 1.0
conductivity
Liquid conductivity 5.0 normal 1 078 | 071 3.9 3.6
measurement
Liquid permittivity 5.0 normal 1 023 | 026 13 15
measurement
conductwlltl}r/e—temperat 1.1 rectangular NE) 0.78 0.71 0.5 0.5
pe”nmw“yr;temperam 13 rectangular g3 023 | 026 0.2 0.2
Combined Uncertainty RSS 9.58 9.49
Expanded uncertainty Normal(k=2) 19.16 18.98
(coverage factor=2)
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APPENDIX B - PROBE CALIBRATION CERTIFICATES

Calibration Laboratory of

£ u}\-“é’: ™ § Schweizerincher Kalibrierdanst
Schmid & Pariner = : c Service swsse d etalonags
Eng-jnﬂgnm AG e — 5 Serviro svicrero dl Lrslurs
Psughsusstrasss 41 0004 Furich, Switeriand % 4{.-'-‘\?;;-‘ Swiny Calibration Sorvice
Reerprided By e Tastt Arrrmbiahon Garsce (GAS) Aeerodiasion Mo : SCS 0108
The Swine Accrsditation Service [u one of the signatories to the EA
"uttiladerad Agreomont o tha -cnwmd calibralbon corificates
cuers  BACL China (Vitec) Cartificate No: EX3-T329_Feb15
|CALIBRATION CERTIFICATE i
Otypest EX3DV4 - SN:7329
Caliration procedure(s) QA CAL-01.v9, QA CAL-23.v" QA CAL-25\6

Calibration procedurs forde 10 ¢ E-field probes

Caberaton datre February 5, 2015

Thin cabbealion coridcale docurseris i Daoesbilly 1o relio o o onRinds, eMEhilaior T plyscal unts of mosiurersents ()
The measufemards 5nd T unoerRirties with corficdence probatfy o'e green on the 20owng pages and e pant of the certicae

Al palraticns hive Ben conducind @ Bw cioced iaboraiany Bty @seroeen empeewiore (1T £ 3)'C e heamaity < 10N

Calibration Equpment uaed (MATE cécal fon cobtegon)

Promary Stans i Cai Dane (Corviicaie Mo ) | Scredited Cattraton

Pawer mater EA1158 G 170 50 Y L0 Ape 14 iy FIIrIrIT [ apeis

Powar senasr E48174 MY &TdRan7? | W-Ape- 1 {hia, 21T-01011) Age- 15

Ralarence 3 0P A%cnmte | BN SS654 (12} W-Ape-1d (Mo 21T-D1MS) Ape-15 -

ﬁ-ruvﬁ;_é AR oo | Sh: SAITT (s Di_-_:gEl_h_l_:___:"‘-' S10VH) Ape 1B |
[ etereroe 30 08 Abenuaior | 504 5517 {100} O -Apr-t (Mo, 27018207 Age-18 — ]

Aahrence Proos © R0V | BN 3013 30-Dwe- M (Mo EE3-501D_Dec 4] D 15 |
(Dama [ aw.000 [t den 1l (o DARA0D JentS) dan 16 1

| |

Semnany Sunass (o — Chata Da on heute] Scteduied Chath 3

X geeeentor NP BEAC LARSEAILID 1 700 & Mgy ¥ (in Fouse chock Apr. 1) by mgnm chasca Ape- 1§
| Himtaern Anmiyrer 19 BTSIE LUSITI0SES 180001 [ house chieck Ocl-14) In bouse check: Ock- 13

T e functen 5 ‘}_
Calkratod ty Clpodio Leubier Laooratory Techiricssn '| ‘

- Hata Poaaee Tarhevcal Manage ﬂfg ‘
lmucm ‘ﬂ’

| e Febeaary 8 215
| T cattraton cenvhcase st aot be reprocuced secep i ful wihou WAEEN Bpgrovil of 1Mo leborsory

Corthcale Mo EX3-TAE Feb15 Pagm 1 of 11
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Calibration Laboratory of

5 Schweitrtscher Kalibrisrdans

Schmid & Parnear ¢ Berace suisse demionnege
Engineering AG g Servitio witawo & taratura
Ewughaussirasse 43, 8008 Zurich, Smitzertand Swas Calitration Service
Accradiod by the Swas Acoredaation Senics [BAS) Accrediiation Mo SCS 0108
The Swenn Accreditation Serdce is one of the signatonus o the EA
Muttlateral Agreamani lor the recognition of calibration cenficates
Glossary:
T5L tissus simuinting liquid
HORMx.y.x senaivity in fréd Bpace
CarwF songitvity in TSL / NORMx.y 2
DCP AiSOe COMErEssion point
CF crest factor (1/duty_cycia) of the RF signal
ABCD modulation dependent inearization parametes
Polarization ¢ @ rolation around prob s as
Palarization § i rotation around an axis thal is in the plane normal © probe axis (s measuremant center),

ie., 3 =0s normal o probe axis
Connector Angle infarmaticon used in DASY system to align probe sse. {10 the robol coordinate system

Calibration is Performed According to the Following Standards:

a)

B)

IEEE Sud 1528-2013. "IEEE Recommended Pracice far Detarmining the Peck Spatal-Averaged Spacific
Absorption Rata (SAR) in the Human Head from'Wr  © Communications Devices: Measurément
Techniques”, June 2013

IEC §2200-1, "Procodure lo messuss the Specific Al von Rate (SAR) for hand-held devices used in close
proximity lo the ear (frequency range of 300 MHz 1o 3. )", Febniary 2005

Methods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-fisld polarization 8= 0 (I < 900 464z in TEM-cell; 1 > 1800 MHz- R22 waveguide)
MORMx, v,z are only intermediate values, Lo . (he uncertambes of NORM..y,z does not affect the E°-field
uncertainty inside TSL (soe holow ConuF)

NORM{(x,y.2 = NORMx, .7 * feouency_response |=om Freguency Response Chan). Thie inearization is
wmmmswmmmmu The uncertainty of the irequency responsa is included
n the stoled uncortninly of ConvF

DCPyy.z- DCP are numercal kneorization paramales sssessad based on the data of power sweep with CW
signal (no uncertsnty required). DCP dees not depend on frequancy nor modia

PAR: PAR = the Peak io Aversge Rutic that s not callbrated bul delermined based on the signal
charactor: s

Ay Beyr Cry.r Dxys VRryr A E C D are sumencal ineanzation paramelers assessed based on
the data of power sweep for specific modulabon signal. The parameters do not depend on Irequency nor
madia VIR i the mosmum ealbiaton mnge expressad in RMS voltage acroas the dioda.

CorvF and Boundary Effect Paramsiers: Assessed inflat phaniom using E-fisld (or Termperature Transfar
Starcard Yor | < B30 MHZ) and insics waveguide using analytical feld distributions based on power
measurernorts jor | = B00 MHZ The wame setups ore used for assessment of the paramatens applied for
boundary compensation (alpha, depin) of which lypical uncertainty values are given. These paramelerns an
used in DAS Y4 saftware 10 IMprove probe accurcy cbse 1o the boundary. The senstivity in TSL comesponds
0 NORMx.y.2 * Comvif wharoby the unceriainty cormeaponds to that given lor ComvF. A frequency dopendent
ConvF is used In DASY verskon 4.4 and highar which allows extending the validity from & 50 MHz to £ 100
MHz

Spharical isolropy (10 deviation from isotropy): in & Seld of low gradients realized using a fat phantom
exposed by a palch antenna,

Sensor Ofset: Tho sensor offse! commesponds 1o the offsel of virual measurament contor from the probe bp
{on probe axis) Ko tolerance required

Camaector Angle: The angla is assessed using the information ganed by determinng tha NORM (no
uncertainty reguired)

Cersficain No. EX3-7329_FenlS Paga 2ot 11
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EX30DV4 - SN:7329 February 5, 2018

Probe EX3DV4

SN:7329

Manufactured: December 11, 2014
Calibrated: February 5, 2015

Calibrated for DASY/EASY Systems

{Hote: non-compatible with DASY2 systeml)

Cetificate No: EX3-7329_Feb15 Page 3of 11

SAR Evaluation Report Page 36 of 59




Bay Area Compliance Laboratories Corp.(Shenzhen) Report No:RDG150813005-20A

EX3DV4- SN:7329 February 5, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Basic Calibration Parameters
Sonsor X Sensor Y SensorZ Unc (k=2)
Norm (uVAVIm)*)" 0.48 043 0.46 +10.1 %
DCP (mV)® 96.7 97.6 04.2
Modulation Calibration Parameters
[UID Communication System Name A B C D VR Unct
dB dBvVpv dB mv (k=2)
0 cw X 0.0 0.0 1.0 D00 | 1378 | £30%
Y 0.0 0.0 1.0 147.0
3 0.0 0.0 1.0 150.5

The reponed uncertainty of measurement is stated as the staridard uncertainty of measurement
ltiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabillty of approximately 95%.

"nnmmdmxummmms'mmuutmlmmswq
‘ uncenainty not required.
Um-ﬁnybdm-uhmmmm apg “ectony Aution and is exy for the square of the

Centificate No: EX3-7329_Feb15 Page 4 of 11
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EX3DV4- SN:T320 February 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

| ¢ oame)® | pormitvity” O’ | conve x | comev | comez o| om | e
900 M5 097 9.52 9.52 0.52 0.40 0.86 $120% |
1750 40.1 1.37 8.12 8.12 B8.12 0.29 0.80 £120%
1900 40.0 1.40 7.88 7.88 7.88 0.68 0.61 +120%
2450 39.2 1.80 7.06 7.06 7.06 0.33 0.84 +12.0 %

‘mmmmwm mmwmumvucnmcmﬂk 11, slse it is restricied 1o & 50 MHz The
uncertainty & the RSS of the ConvF uncerainty st caibration fr and the y fof the . Scaad frequency band. Frequency vakdity
below 300 MHz is = 10, 2§, w.wnmmuwwmnu 128, lwnmmm Above § GHz equency
validity can be extanded (o + 110 MMz,

'mmmm:mmmumwmkm-)wumws1o'n.uqud fi da = L
measured SAR valuss. Al frequencias above 3 GHE. the validity of Kssue paramelars [« and o) is restricted 1o £ 5% TMWHH-IBSd
pwwhmwmm

Alpha/Dapth are determined duning calbration, SPEAG warrants that the rermsring deviaton dus 'o the boundary elfect after compansation &
mu;::-nsmumwmmmmgzsmmmumummmmmmmm
diameler he boundary.

Centificate No: EX3-7329_Feb15 Page §of 11
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EX3DV4- SN:T329 February 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Body Tissue Simulating Media

[ | oy | i | comex | come | comez [ mpnae| %m |
900 55.0 1.0 917 | 917 | 917 | 041 | 090 | £120% |
1750 534 1.49 785 | 785 | 785 | 070 | 064 | $120% |
1900 533 1.52 756 | 756 | 756 | 056 | 070 | $120%
2450 527 1.95 720 | 720 | 7~_| o078 | 059 | $+120%

‘memmmuummmwumvuxmmcmm 1, e5s it is resincted 10 £ 50 MHz. The
uncertainty is the RSS of the ConvF uncenainty at catibration fre y for the indkcated equency band. Frequercy validity
below 300 Miz is £ 10, 25, 40, wmmwhwmnna 128, 150”220“% Above 5 GHz requency
nﬁlyunumnanwﬂ-h
wmammmummq:wﬂmumng|ﬁlmummnwu

Mmm nmmaemumammnmouw»:ﬂ The uncenainty is the RSS of
the ConvF uncertainty for indicated Largel lissue paramalers.

Alpha/Depth are determined during calbration, SPEAG warmants that the rem.:i g deviahion <us ' the boundary ehuct after compensalion is
mu:::-n:mummacmmmznmmmmumummwlﬂmumw

the boundary

Certificale No: EX3-7320_Feb15 Page 6of 11
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EX3DVL- SN-TI20 Fobruary 5. 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

ancy response (normalzed)

Fraqu

o S00 1000 1500 =000 2500 3000
L . ]

Urnicartainty of Frequancy Responde of E-field: & 6.3% [k=2)

Conificals Mo EX3-TA28_Feb1d Page T of 11
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EXIDVi- SN T Fotnuary 5. 2015

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM =1800 MHz R22
.
E . . = TR Bl P t ettt pogtd-g ol
i
Pl [

Uncartainty of Axlal Isotropy Assessment: 2 0.5% (k=2)

Certificate No' EX3-7320 Feh1® Page 8ol 11
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EXAML BN TIG Febnary 5, 2015

Dynamic Range f(SAReaq)

(TEM cell , foeu= 1900 MHz]

-
.
10 »
-
¥
'
"
=
2 ’
g .
it v
H i
4
= 4 r
.
&
#
10
-
¥
10 "0y ¢ 0 5
SAR [reWiem3)
» [ ]
nat coir ceoaled comperaled
%f i e P e i
g2 e
]
‘mr e et e 1 . 10
SAR [mifWramd]
™
# cormgaemat e S
Uncertainty of Linearity Assessmant: £ 0.0% (k=2)
Carfificale Mo EX3-TI20 Feb1s Page B of 11
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EX30VA- BH.TIZ0 Febouary 5. 2015

Conversion Factor Assessment
I = 900 MHEL\WGLS K9 (H_con) 1= 1750 MHz WGLE RI2 (H_convF)

[

el il
L] L ; 2 gy
e e Fevas i

Deviation from Isotropy in Liquid
Error (¢, B), f= 900 MHz

40 <08 08 04 02 00 02 D4 08 08 10
Unummuummmuumnm::m[ha

Cartificabs No: EX3-7129_Feb15 Pags 0o 11
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EX3DV4- SN.7329

February 5, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) 245
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter i 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-7329_Feb15

Page 110f 11
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APPENDIX C - DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of q__.i“'é:',-;"';.} g Schwoizorinchor Kalibriorsionst

Schmid & Partner aﬁ-ﬁh Sorvice sulase d'étalonnage
Engineering AG e C sorvizio sviznero o ratura

Zeughaussirasse 43, B004 Zurlch, Swittoriand "'--;._,"'-'r:‘w\\_}": S  Swiss Caiention Lemvies

Accmdied by the Swiss Accrodilalion Senaca (SAS)
The Swiss Accreditation Service ls ane of the signaiories 1o the EA
Multilisral Ag for the r gnithon ol calibration cerificates

BACL

Accreditation No: SCS 0108

Cllem Certificate No: DB3SV2-453_Aug15

|CALIBRATION CERTIFICATE |

Copoct DB3asV2 - SN: 453

Cafilvaticn procoourads)

| Calitepicn dase:

QA CAL-05.v8

Calibration procedura for dipole validation kits above 700 MHz

August 17, 2015

This calitwation cerificals documents e taceability 10 national standaecs, orch rallos e sl units of measissmoms s
Tha moassraments ahd the uncerainids wih condidencs probab@ly are ghvis on ha lollovang pagos and are par of the cerificate,

AN calbrakions have been conducied n e closod ooy Tecily: eredmonman lerpemiung (22 4 3)°C and umidity < T0%
Caliraton Equipmant used (MATE cnbe _alibeation;)
Primary Standards [0 G Dats Coriificate Mo | Scheduled Calibration
Powes mater EPM-4424 ] GRIT4B00S OF-Cet-14 (N, 2702020 Det-15
Powet gansor HP BETA US3Ir2aaTed OT-0cd-14 (Mo 29702020 Oct-15
Power ponsor HP 4834 MY& 10923 T OF-0cs-14 (Mo, 217-02021) Oet15
Aelwiehcn 20 ofd Atkoraiion SN 5056 (20k) Oi-Ape-15 (Mo, 297-02131) o165
| Typo-N mismaich combination SN 50472/ 0E3ZT 01 Ape15 (No. 29 7-02134) Mad-18
Aaleonce Probe ES30VE BN X205 0-[aoc-14 (No. ES3-0205_Decid) Dec-15
| DAE4 5H A5 Of-Jui-15 [No. DAEL-654 Ju &) Jul-18
I'Fiﬁﬂﬂm Seardtands 1 LAY ] Chick B.:Iu_l_-ﬂ P | Schedulad Chack
RF gpenerator RAS SMT-06 10000S Od-Aug: 59 {in housa chack Oct-13) in houso check: Oct-16

Haobwork Anakrzer HP BTS3E

| USE736Daas 54206

18-0c2-01 {in housa check Oct-14)

In house check: Dcl-15

Fwimi Fincbo Sagnaturs
Caliteatod by Joton Kastratl Labsarabary Tachracian . t [ : .
T
Approved by; Kaka Polovic Tischrical baniger f o s ,.

istoedt: Angus! 18, 2015

| Thes calimation cadblicata ahall ned bo sepeochaod msrnp i full wathout wriltan approval ol B Iaf_u:'n:u'y

Certilicale No: DB35V2-453_Aug15 Page | of B
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Calibration Laboratory of A §  Schweiorischer Kalibrigrd:
Schmid & Partner % o Service suisse détalonnage
Engineering AG e Servizio svizzero di taratura
Zevghausstrasse 43, B004 ZTurich, Switzerland 'z%ﬂyw S Swiss Catibration Service
Accrotted by the Swiss Accieditalion Service [SAS) Accreditation Ho.: SCS 0108

The Swiss Accreditation Service is ane of the signatadies to the EA
RMultitateral Agreamant lor the recegailion ol calibration cortilicates

Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL / NORM x,y.z
MNAA not applicable or nol measured

Calibration is Performed According to the Following Standards:

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

b) |EC 52209-1, "Procedure to measure the Specific Absorplion ” = (SAR) for hand-held
devices used in close proximily to the ear (frequency range of 3. AHz to 3 GHz)",
February 2005

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

d) KDB BE5664, "SAR Measurement Requirements lor 100 MHz to 8 GHZ"

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are avaliable from the Validation Report at the end
of the certificale. All figures stated in the cedificaie are valid ai the frequency indicated.

» Antenna Paramelers with TSL: The dipole s mounted with the spacer to position its feed
paint exacily below the center marking of the flat phantom section, with the arms oriented
parallel lo the body axis.

» Feed Point Impedance and Aeturn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. Tha impedance stated is transformed from the
measurement al the SMA connector to the {eed point. The Return Loss ensures low
reflected power. No uncertainty reguirsd.

« Electrical Dolay: One-way delay betwesn the SMA connector and the antenna feed point.
Mo uncertainty regquired.

« SAR measwred: 5AHR measured al the stated antenna input power.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribulion corresponds 1o a coverage
probability of approximalely 95%.

Cartificate Mo: DBISV2-451_Aug1s Pago 2ol 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22.0:0.2)°C 41926% 0.93 mho/m £6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.41 Whkg
SAR for nominal Head TSL parameters normalized to 1W 9.43 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL 3 condition
SAR measured 250 mW input power 1.56 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 6.13 W/kg = 16.5 % (k=2)
Body TSL parameters
The followi rameters and calculations w. ~olied.
Temperature Permittivity Conductivity
Nominal Body TSL pzrameters 220°C 55.2 0.97 mho/m
Measured Body TEL parameters (22.0£0.2)°C 56.1+6% 1.02 mho/m = 6 %
Body TSL temperature change during test <05°C - —een
SAR result with Body TSL
SAR averaged over 1 cra® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.47 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.55 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.61 Wikg
SAR for nominal