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SAR Evaluation Results

Rule Part(s):

CFR 47 §2.1093 & |IEEE 1528

Test Procedure(s):

FCC OET Bulletin 65 C; IEEE 13283

Exposure Category:

Occupational/Controlled Exposure

Device Type: Digital Portable Radio
Modulation Type: FM
TX Frequency Range: 136-174 MHz
Maximum Conducted Power Tested: 37.04 dBm

Body-Worn Accessories:

Remote Speaker Microphone

Face-Head Accessories:

None

Battery Type (s) Tested:

Rechargeable Li-Pol Battérd V/1300mAh

Max. SAR Level(s) Measured:

Face Up 2.5cm: 0.57 W/Kg (50% Duty Cycle)
Body Worn: 2.52 W/Kg (50% Duty Cycle)

This wireless device has been shown to be capdilgiempliance for localized specific absorptiotera
(SAR) for General Population/Uncontrolled Exposiimgts specified in ANSI/IEEE Standards and has
been tested in accordance with the measuremergguoes specified in FCC OET 65 Supplement C.

The results and statements contained in this reponpertain only to the device(s) evaluated.
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1 REFERENCE, STANDARDS AND GUILDELINES

FCC:

The Report and Order requires routine SAR evalogirtor to equipment authorization of portable
transmitter devices, including portable telephok@s.consumer products, the applicable limit isrhve/g

as recommended by the ANSI/IEEE standard C95.1-]8192r an uncontrolled environment (Paragraph
65). According to the Supplement C of OET Bulléh“Evaluating Compliance with FCC Guide-lines for
Human Exposure to Radio frequency Electromagne#id§’, released on Jun 29, 2001 by the FCC, the
device should be evaluated at maximum output p@raerated from the antenna) under “worst-case”
conditions for normal or intended use, incorpoigtiormal antenna operating positions, device peak
performance frequencies and positions for maximieRergy coupling.

This report describes the methodology and restigxeriments performed on wireless data termifiak
objective was to determine if there is RF radiaod if radiation is found, what is the extentadiation

with respect to safety limits. SAR (Specific Abstiop Rate) is the measure of RF exposure deternbged
the amount of RF energy absorbed by human bodys(parts) — to determine how the RF energy coujples
the body or head which is a primary health conéaribody worn devices. The limit below which the
exposure to RF is considered safe by regulatorjelsdd North America is 1.6 mw/g average over Irycd
tissue mass.

CE:

The order requires routine SAR evaluation prioedoipment authorization of portable transmitterices,
including portable telephones. For consumer pragdloe applicable limit is 2 mw/g as recommendethiey
EN50360 for an uncontrolled environment. Accordinghe Standard, the device should be evaluated at
maximum output power (radiated from the antennageurfiworst-case” conditions for normal or intended
use, incorporating normal antenna operating postidevice peak performance frequencies and positio
for maximum RF energy coupling.

This report describes the methodology and restigxeriments performed on wireless data termifiak
objective was to determine if there is RF radiaton if radiation is found, what is the extentadiation

with respect to safety limits. SAR (Specific Absiiop Rate) is the measure of RF exposure deterniiged
the amount of RF energy absorbed by human bodys(parts) — to determine how the RF energy coujples
the body or head which is a primary health conéaribody worn devices. The limit below which the
exposure to RF is considered safe by regulatoryelsad Europe is 2 mw/g average over 10 gram stiés
mass.

The test configurations were laid out on a speciddisigned test fixture to ensure the reprodutjbilf
measurements. Each configuration was scanned fBr. 8Aalysis of each scan was carried out to
characterize the above effects in the device.

There was no SAR of any concern measured on tHeedfar any of the investigated configurations.
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SAR Limits

FCC Limit (19 tissue)

SAR (W/Kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 1 g of tissue) 1.6 8.0
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)

CE Limit (10g tissue)

SAR (W/KQ)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 1 g of tissue) 2.0 10
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)

Population/Uncontrolled Environments are definetbaations where there is the exposure of individuzo
have no knowledge or control of their exposure.

Occupational/Controlled Environments are definetbaations where there is exposure that may beiadlby
people who are aware of the potential for expoéugeas a result of employment or occupation).

Occupational/Controlled Environments Spatial P&ak 8.0 w/kg (FCC) & 10 w/kg (CE) applied to théJE.
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2 EUT DESCRIPTION

This test and measurement report was preparedraiftod Hytera Communications Corporation Ltd and their
product,FCC ID: YAMTC-508V, model: TC-508V, which will henceforth to be referred to as the EUT
(Equipment Under Test). The EUT is a two way rdbtet operates at VHF band.

ltems Technical Specification
Frequency Range 136-174 MHz
Modulation FM
Maximum Output Power 37.04 dBm
Dimension 12.5(H) x 6(W) x 3.5(D) cm
Weight (without battery) Approx.350g
Operation Mode Face-up & Body-worn

The data gathered are from a typical production sample provided by the manufacturer, serial number: R1208309-1
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3 FACILITIES AND ACCREDITATION

The test site used by BACL Corp. to collect radlsaad conducted emissions measurement data igtbatits
facility in Sunnyvale, California, USA.

The test site at BACL Corp. has been fully desctiimereports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council fiatrerference (VCCI). The details of these repostgeh
been found to be in compliance with the requiremenftSection 2.948 of the FCC Rules on Februarsridl
December 10, 1997, and Article 8 of the VCCI regates on December 25, 1997. The test site also tesp
with the test methods and procedures set fortH$P8 22:2008 §10.4 for measurements below 1 GHZaAdb
for measurements above 1 GHz as well as ANSI CB308, ANSI C63.4-2009, TIA/EIA-603 & CISPR
24:2010.

The Federal Communications Commission and Volun@amgtrol Council for Interference have the reports
file and they are listed under FCC registration ham90464 and VCCI Registration No.: R-3729, C8l1G-
469, and T-1206. The test site has been approvélaeblyCC and VCCI for public use and is listedne ECC
Public Access Link (PAL) database.

Additionally, BACL Corp. isan American Association for Laboratory Accreditat{@&2LA) accredited
laboratory (Lab Code8297-02 ). The current scope of accreditationsbeafound at
http://www.a2la.org/scopepdf/3297-02.pdf?CFID=11322CFTOKEN=e42a3240dac3f6ba-
6DE17DCB-1851-9E57-477422F667031258&|sessionid=8438601f47cf2996124343c704b367816b
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Hytera Communications Corporation Ltd FCC ID: YAMTC-508V
4 DESCRIPTION OF TEST SYSTEM

These measurements were performed with the autdmata-field scanning system DASY4 from Schmid &
Partner Engineering AG (SPEAG) which is the foupgimeration of the system shown in the figure heften:

The system is based on a high precision robot (wgnkange greater than 0.9m), which positions tlobgs with
a positional repeatability of better than +0.02n8pecial E- and H-field probes have been developed f
measurements close to material discontinuity, émsars of which are directly loaded with a Schottiode and
connected via highly resistive lines to the datguasstion unit.

The SAR measurements were conducted with the dasinpeobe ET3DV6 SN: 1604 (manufactured by
SPEAG), designed in the classical triangular camfiion and optimized for dosimetric evaluationeTirobe
has been calibrated according to the procedureasitiiracy of better than £10%. The spherical ipytnoas
evaluated with the procedure and found to be bttger +0.25dB.
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The phantom used was the Generic Twin Phantome@hwas simulated as a spacer of 4 mm thicknesg&bat
the earpiece of the phone and the tissue simulétjn@gl. The Tissue simulation liquid used for edest is in
according with the FCC OET®65 supplement C as libtddw.

Ingredients Frequency (MHz)
(% by weight) 450 835 915 1900 2450
Tissue Type Head Body, Head Body Head Body Hepd BqdyHead Body
Water 3856 | 51.16| 41.45 524  41.0p 56.( 54|9 44.4 2.76| 732
Salt (NaCl) 3.95 1.49| 1.45 1.4 1.35 0.76 0.18 05 .50 0.04
Sugar 56.32| 46.74 56.0  45. 56.9 41.76 0.p 54.0 4.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.9 0.0 0j0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27] 0.4 0.1 0j0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36j8 00
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0. 24.7
Dielectric Constant 43.42 58.0 42.54 561 420 56,8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83| 091 0.9 1.0 1.07 214 1.45 1.88 | 1.78
4.1 Recommended Tissue Dielectric Parameters
Frequency Head Body
(MHz) & 6 (S/m) & o (S/m)
150 52.3 0.76 61.9 0.80
300 453 0.87 58.2 0.92
450 435 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 415 0.98 55.0 1.06
1450 405 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 385 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
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4.2 Measurement System Diagram
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The DASY4 system for performing compliance testssests of the following items:

* A standard high precision 6-axis robot (Staubd{ifamily) with controller, teach pendant and
software. An arm extension for accommodatingddie acquisition electronics (DAE).

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

A Data Acquisition Electronics (DAE) which perfos the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanigéhse detection, collision detection, etc. The isit
battery powered with standard or rechargeabkefies. The signal is optically transmitted to E@C.

» The Electro-Optical Converter (EOC) performs tbhaversion between optical and electrical of the
signals for the digital communication to the DA#ld for the analog signal from the optical surface
detection. The EOC is connected to the measurieseever.

» The function of the measurement server is togoerithe time critical tasks such as signal filtgrin
control of the robot operation and fast moveniet@rrupts.

* A probe alignment unit which improves the (absglaccuracy of the probe positioning.

» A computer operating Windows 2000 or Windows XP.
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* DASY4 software.

» Remote control with teach pendant and additiciralitry for robot safety such as warning lamgs, e
» The SAM twin phantom enabling testing left-hamdl aight-hand usage.

* The device holder for handheld mobile phones.

* Tissue simulating liquid mixed according to theeq recipes.

» Validation dipole kits allowing to validate thegper functioning of the system.

System Components

* DASY4 Measurement Server

 Data Acquisition Electronics

* Probes

* Light Beam Unit

e Medium

* SAM Twin Phantom

» Device Holder for SAM Twin Phantom
» System Validation Kits

* Robot

DASY4 Measurement Server

The DASY4 measurement server is based on a
PC/104 CPU board with a 166MHz low-power
Pentium, 32MB chip disk and 64MB RAM. The
necessary circuits for communication with either
the DAE4 (or DAE3) electronic box as well as

the 16-bit AD-converter system for optical deteatio
and digital I/O interface are contained on the
DASY4 1/0-board, which is directly connected to
the PC/104 bus of the CPU board.

The measurement server performs all real-time elsbuation for field measurements and surface
detection, controls robot movements and handletysaperation. The PC-operating system cannotferemwith
these time critical processes. All connectionssaigervised by a watchdog, and disconnection ofdtiye
cables to the measurement server will automatichidgirm the robot and disable all program-contcoitebot
movements. Furthermore, the measurement servquipped with two expansion slots which are resefoed
future applications. Please note that the expargaia do not have a standardized pinout and thexeily the
expansion cards provided by SPEAG can be inseftquansion cards from any other supplier could ssho
damage the measurement server.
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Hytera Communications Corporation Ltd

FCC ID: YAMTC-508V

Data Acquisition Electronics

The data acquisition electronics DAE3 consists of

a highly sensitive electrometer grade preamplifiith
auto-zeroing, a channel and gain-switching mulkiefe

a fast 16 bit AD-converter and a command decodér an
control logic unit. Transmission to the measurement
server is accomplished through an optical downfiark
data and status information as well as an optigkhki

for commands and the clock.

Probes
The DASY system can support many different prolpesy

Dosimetric Probes:These probes are specially designed

and calibfatedse in liquids with high permittivities.

They should not be used in air, since the spheso#iopy in air is poor (+2 dB). The dosimetriopes have
special calibrations in various liquids at differé&equencies.

Free Space ProbesThese are electric and magnetic field probes appgdesigned for measurements in free
space. The z-sensor is aligned to the probe axgishenrotation angle of the x-sensor is specifigds allows the
DASY system to automatically align the probe tomeasurement grid for field component measurenid .

free space probes are generally not calibrateidund. (The
change of parameters.)

H-field probes can be used in liquidhaut any

Temperature Probes:Small and sensitive temperature probes for gemseal They use a completely different
parameter set and different evaluation proceddi@siperature rise features allow direct SAR evatuatiwith

these probes.

ET3DV6 Probe Specification

Construction Symmetrical design with triangularecor
Built-in optical fiber for surface detection System
Built-in shielding against static charges
Calibration In air from 10 MHz to 2.5 GHz

In brain and muscle simulating tissue at
Frequencies of 450 MHz, 900 MHz and

1.8 GHz (accuracy + 8%)

Frequency 10 MHz to > 6 GHz; Linearity: + 0.2 dB
(30 MHz to 3 GHz)

Directivity = 0.2 dB in brain tissue (rotation aral
probe axis)

+ 0.4 dB in brain tissue (rotation normal probesaxi

Dynamic 5 mw/g to > 100 mw/qg;

Range Linearity: £ 0.2 dB

Surface + 0.2 mm repeatability in air and cleanilits
Detection over diffuse reflecting surfaces.
Dimensions Overall length: 330 mm

Tip length: 16 mm

Photograph of the probe
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Hytera Communications Corporation Ltd FCC ID: YAMTC-508V

Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm
Application General dosimetric up to 3 GHz
Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

The SAR measurements were conducted with the dasinpeobe
ET3DV6 designed in the classical triangular configion and
optimized for dosimetric evaluation. The probeasstructed using
the thick film technique; with printed resistivadis on ceramic
substrates. The probe is equipped with an opticétiiiber line
ending at the front of the probe tip. It is coneelcto the EOC box on
the robot arm and provides an automatic detectidheophantom
surface. Half of the fibers are connected to aqulisfrared
transmitter, the other half to a synchronized nezreiAs the probe
approaches the surface, the reflection from thiasemproduces a
coupling from the transmitting to the receivingdib. This reflection
increases first during the approach, reaches maxiamd then
decreases. If the probe is flatly touching theaef the coupling is
zero. The distance of the coupling maximum to tirvéase is
independent of the surface reflectivity and largetjependent of the
surface to probe angle. The DASY3 software reaglsdfiection Inside view of
during a software approach and looks for the marimging a 2nd ET3DV6 E-field Probe
order fitting. The approacis stopped when reaching the maximum.

E-Field Probe Calibration Process

Each probe is calibrated according to a dosimassessment procedure described in [6] with accuracy
better than +/- 10%. The spherical isotropy waduatad with the procedure described in [7] and tbun
to be better than +/-0.25dB. The sensitivity par@mse(NormX, NormY, NormZ), the diode compression
parameter (DCP) and the conversion factor (Con¥f)eoprobe are tested.

The free space E-field from amplified probe outpsitdetermined in a test chamber. This is perforined
a TEM cell for frequencies bellow 1 GHz, and in aneguide above 1 GHz for free space. For the free
space calibration, the probe is placed in the velnimcenter of the cavity and at the proper og#ah
with the field. The probe is then rotated 360 degre

E-field temperature correlation calibration is penfied in a flat phantom filled with the appropriate
simulated brain tissue. The measured free spadeldEifi the medium correlates to temperature nse i
dielectric medium. For temperature correlationtralion a RF transparent thermistor-based temperatu
probe is used in conjunction with the E-field probe

Report Number: R1208309-SAR Pagel4 of 63 SAR Evaluation Rep




Data Evaluation

The DASY4 post-processing software (SEMCAD) autacadlyy executes the following procedures to caltaila
the field units from the microvolt readings at rebe connector. The parameters used in the el@iuate
stored in the configuration modules of the software

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compressiainp dcpi

Device parameters: - Frequency f

- Crest factor cf
Media parameters: - Conductivity o

- Density p

These parameters must be set correctly in the aggtW hey can be found in the component documeritey
can be imported into the software from the configion files issued for the DASY components. In divect
measuring mode of the multi-meter option, the patans of the actual system setup are used. Irctre s
visualization and export modes, the parametergdtiorthe corresponding document files are used.

The first step of the evaluation is a linearizatfrihe filtered input signal to account for thenqmression
characteristics of the detector diode. The compemsdepends on the input signal, the diode typktha DC-
transmission factor from the diode to the evalumagtectronics. If the exciting field is pulsed, ttrest factor of
the signal must be known to correctly compensatpdak power. The formula for each channel canivengas:

o f

Vi=U; +U2. =

.-.l'r'l.'.lf

With V; =compensated signal of channeli (i =x, y, z)
U =input signal of channel i (i =x, y, 2)
cf = crest factor of exciting field 3Y parameter)
dcp = diode compression point (DASY parameter)

From the compensated input signals the primary filta for each channel can be evaluated:

Vi
‘l."l Norm; - Convl’

E — fieldprobes : E;

. .
o g A e ft

H — ficldprobes : H;=+V;-

I
]

With Vi = compensated signal of channel i (i yxz)
Norm = sensor sensitivity of channel i (i =X, y, z)
uV/ (V/Im)? for E-field probes
ConF = sensitivity enhancement irugoh

a = sensor sensitivity factors for H-fielcbpes

f = carrier frequency [GHz]

Ei = electric field strengthafannel i in V/m

H = diode compression point (DASY parameter)
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The RSS value of the field components gives tre fa@ld strength (Hermitian magnitude):

B ,kfi FE2 4 B2

The primary field data are used to calculate therdéd field units.

iy T
SAR—F2, ——
- 17000

With  SAR = local specific absorption rate in mw/g

Ek: = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in gftm

Note that the density is normally set to 1, to aotdor actual brain density rather than the dgnsithe
simulation liquid.

Light Beam Unit

The light beam switch allows automatic "tooling”tbe probe. During the process, the actual posdfghe
probe tip with respect to the robot arm is measuasdvell as the probe length and the horizontthg@offset.
The software then corrects all movements, so teatdbot coordinates are valid for the probe tipe T
repeatability of this process is better than 0.1 ifira position has been taught with an alignedprdhe same
position will be reached with another aligned pralitin 0.1 mm, even if the other probe has differe
dimensions. During probe rotations, the probe fipkeep its actual position.

Medium

The parameters of the tissue simulating liquidrgjtp influence the SAR in the liquid. The paramstiar the
different frequencies are defined in the correspandompliance standards (e.g., EN 50361, IEEE 18X#3).

Parameter measurements
Several measurement systems are available for megske dielectric parameters of liquids:

» The open coax test method (e.g., HP85070 dietgmtobe kit) is easy to use, but has only moderate
accuracy. It is calibrated with open, short, datbnized water and the calibrations a criticakcpss.

* The transmission line method (e.g., model 1500MfDAMASKQOS, INC.) measures the transmission
and reflection in a liquid filled high precisidine. It needs standard two port calibration agrobably
more accurate than the open coax method.

* The reflection line method measures the reflediioa liquid filled shorted precision lined, thethod
is not suitable for these liquids because dbits sensitivity.

* The slotted line method scans the field magnitanid phase along a liquid filled line. The evaloiatis
straight forward and only needs a simple respaaibration. The method is very accurate, but can
only be used in high loss liquids and at frequeshabove 100 to 200MHz. Cleaning the line can be
tedious.
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SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phanteith
2mm shell thickness (except the ear region whegé sh
thickness increases to 6mm). It has three measuateme
areas:

* Left hand
* Right hand
* Flat phantom

The phantom table comes in two sizes: A 100 x BB m
(L x W x H) table for use with free standing rob(sASY4
professional system option) or as a second phaatuha
100 x 75 x 85 cm(L x W x H) table with reinforcenteifor
table mounted robots (DASY4 compact system option)

The bottom plate contains three pair of bolts émking the device holder. The device holder possiare
adjusted to the standard measurement positiofeithtee sections. Only one device holder is nacg#stwo
phantoms are used (e.g., for different liquids) Aitercover is provided to tap the phantom duringperiods to
prevent water evaporation and changes in the lipaidmeters. Free space scans of devices on tee @@y
possible. On the phantom top, three reference meede provided to identify the phantom positiothwespect
to the robot.

The phantom can be used with the following tissmikating liquids:

» Water-sugar based liquids can be left permanémtiiye phantom. Always cover the liquid if the teya
is not used, otherwise the parameters will chahge to water evaporation.

* Glycol based liquids should be used with careghsol is a softener for most plastics, the ligaitbuld
be taken out of the phantom and the phantomldhi@udried when the system is not used (desirable
least once a week).

» Do not use other organic solvents without presiptiesting the phantom resistiveness.
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Hytera Communications Corporation Ltd FCC ID: YAMTC-508V

Device Holder for SAM Twin Phantom

The SAR in the phantom is approximately inversetpprtional to the square of the distance betwkersource
and the liquid surface. For a source in 5 mm degana positioning uncertainty of £0.5mm would proela SAR
uncertainty of £20%. An accurate device positiorimtherefore crucial for accurate and repeatable
measurements. The positions, in which the deviaest e measured, are defined by the standards.

The DASY device holder is designed to cope witlfiedéint positions given in the standard. It has $eales for
the device rotation (with respect to the body aaig) the device inclination (with respect to tme Ibetween the
ear reference points). The rotation centers fon Botles are the ear reference point ERP). Thusdetviee needs
no repositioning when changing the angles.

The DASY device holder has been made out of low-PPOM material having the following dielectric
parameters: relative permittivity "=3 and loss tamg =0.02. The amount of dielectric material hesrbreduced
in the closest vicinity of the device, since measwgnts have suggested that the influence of timepctan the test
results could thus be lowered.

System Validation Kits

Each DASY system is equipped with one or more systalidation kits. These units, together with thedefined
measurement procedures within the DASY softwarablkenthe user to conduct the system performanagkche
and system validation. For that purpose a wellndgefiSAR distribution in the flat section of the SAMN
phantom is produced.

System validation kit includes a dipole, tripoddeal to fix it underneath the flat phantom and aesponding
distance holder. Dipoles are available for theatgrof frequencies between 300MHz and 6 GHz (dptde
other frequencies or media and other calibratiorditions are available upon request).

The dipoles are highly symmetric and matched atémer frequency for the specified liquid andatise to the
flat phantom (or flat section of the SAM-twin phamt). The accurate distance between the liquid seréad the
dipole center is achieved with a distance holdat shaps on the dipole.
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Robot

The DASY4 system uses the high precision industoiabts RX60L, RX90 and RX90L, as well as the RXB0OB
and RX90BL types out of the newer series from St&d (France). The RX robot series offers manydess
that are important for our application:

* High precision (repeatability 0.02mm)

* High reliability (industrial design)

» Low maintenance costs (virtually maintenance-fiee to direct drive gears; no belt drives)
* Jerk-free straight movements (brushless synchnooiyprs; no stepper motors)

» Low ELF interference (the closed metallic constian shields against motor control fields)

For the newly delivered DASY4 systems as well agHe older DASY3 systems delivered since 1999, the
CS7MB robot controller version from Staubli is usBdeviously delivered systems have either a CS7SHM
controller; the differences to the CS7MB are mainlyhe hardware, but some procedures in the redibivare
from Staubli are also not completely the same. f6lewing descriptions about robot hard- and sofeva
correspond to CS7MB controller with software vensi@®.1 (edit S5). The actual commands, procedurgs a
configurations, also including details in hardwamgght differ if an older robot controller is inesin this case
please also refer to the Staubli manuals for furitifermation.

PagelS of 63




5 EQUIPMENT LIST AND CALIBRATION

5.1 Equipments List & Calibration Info

Type / Model Calibration Date SIN
DASY4 Professional Dissymmetric System N/A N/A
Robot RX60L N/A CS7MBSP / 467
Robot Controller N/A FO01/5J72A1/A/01
Dell Computer Dimension 3000 N/A N/A
SPEAG EDC3 N/A N/A
SPEAG DAE3 2012-03-16 456
DASY4 Measurement Server N/A 1176
Schmid & Partner ET3DV6 2012-08-24 1604
Antenna, Dipole, D300V2 2012-04-24 1004
SPEAG Flat Phantom N/A N/A
Brain Equivalent Matter (300 MHz) Each Time N/A
Body Equivalent Matter (300 MHz) Each Time N/A
Brain Equivalent Matter (150 MHz) Each Time N/A
Body Equivalent Matter (150 MHz) Each Time N/A
Agilent, Spectrum Analyzer E4440A 2012-05-10 MY43362
Microwave Amp. 8349A N/A 2644A02662
Power Meter Agilent E4419B 2012-05-09 MY4121511
Power Sensor AgilenE9301A 2012-05-09 US39211706
Dielectric Probe Kit HP85070A N/A US99360201
HP, Signal Generator, 83650B 2012-06-21 3614A00276
Amplifier, ST181-20 N/A E012-0101
Antenna, Horn DRH-118 N/A A052704
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6 SAR MEASUREMENT SYSTEM VERIFICATION

6.1 System Accuracy Verification

Prior to the assessment, the system validatiowast used to test whether the system was operatthmis
specifications of +10%. The validation results &eulated below. And also the corresponding SARiplo
attached as well in the SAR plots files.

6.2 System Setup Block Diagram

Tuning
element __
Spacer

3D Probe positioner

T ’#Flat Phantom
e | J

] Dipole

Signal
Generator

o xs—{ |

Att1

6.3 System Check Results
System Validation Dipole: D300V2 — SN: 1004

g Liquid L -
Megztjered M‘?S;ém ['I\:/Irligj Parameters .I_[scr}]p '{Z‘rﬁﬁt M\e/ZTllj(reed DeE{)|/0a]t|on LI[I[’)ZI]IS

£r 22 52.3 52.5 0.38 +5

2012-11-27 Head 150 o 22 0.76 0.77 1.32 5
1g SAR 22 3.08 2.90 -5.84 +10

er 22 61.9 62.3 0.65 +5

2012-11-27 Body 150 o 22 0.80 0.81 1.25 +

1g SAR 22 2.99 3.06 2.34 +10

Note: KDB DR865664 procedure was used to establishverification using the 150 MHz SAR probe
calibration point and 150 MHz tissue-equivalentatiric parameters, and with thgole transmitting at 300
MHz. The system verifications are within the tolerance.
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g Liquid L .
Megztjered M_?S;)uem [II\:/Irligj Parameters T[f;‘g]p -(gl%zt M\e/ZTSer;ed DeEg};a]tmn LI[I(’;)I]IS
er 22 45.3 45.3 0 +5
2012-09-17 Head 300 o 22 0.87 0.87 0 5
1g SAR 22 3.08 3.16 2.60 +10
er 22 58.2 56.1 -3.61 5
2012-09-17 Body 300 o 22 0.92 0.89 -3.26 5
1g SAR 22 2.99 3.12 4.35 +10

& = relative permittivity, o= conductivity and o=1000 kg/m’

Note: SAR system at 300MHz support the above result
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7 EUT TEST STRATEGY AND METHODOLOGY

7.1 Test Positions for Device Operating Next to a Peraés Ear

This category includes most wireless handsets fixittal, retractable or internal antennas locatecarovthe top
half of the device, with or without a foldout, shd or similar keypad cover. The handset shouichts
earpiece located within the upper % of the deedeger along the centerline or off-centered, asqiged by its
users. This type of handset should be positionedriormal operating position with the “test devieference
point” located along the “vertical centerline” dretfront of the device aligned to the “ear refeeepoint”. The
“test device reference point” should be locatethatsame level as the center of the earpiece rediba
“vertical centerline” should bisect the front swdzaof the handset at its top and bottom edges‘ean
reference point” is located on the outer surfacthefhead phantom on each ear spacer. It is hdaecm
above the center of the ear canal entrance ingharitom reference plane” defined by the three ljoieéng
the center of each “ear reference point” (left agtt) and the tip of the mouth.

A handset should be initially positioned witke tharpiece region pressed against the ear spaadreafd
phantom. For the SCC-34/SC-2 head phantom, thiealsliould be positioned parallel to the “N-F” line
defined along the base of the ear spacer thatiosrttze “ear reference point”. For interim headmioms, the
device should be positioned parallel to the cheekfaximum RF energy coupling. The “test devidenence
point” is aligned to the “ear reference point” twe head phantom and the “vertical centerline”ignad to the
“phantom reference plane”. This is called theti@iear position”. While maintaining these thadignments,
the body of the handset is gradually adjusted ¢t e the following positions for evaluating SAR:

F

+30
B

0 LE ERP

B
-30
M
10 mm square
EER
N

ERP - ear reference point
- entrance to ear anal
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Cheek/Touch Position

The device is brought toward the mouth of the hgshtom by pivoting against the “ear reference fian
along the “N-F” line for the SCC-34/SC-2 head ploamt

This test position is established:

o When any point on the display, keypad or mouthpj¢ions of the handset is in contact with
the phantom.

o (or) When any portion of a foldout, sliding or slanikeypad cover opened to its intended self-
adjusting normal use position is in contact with theek or mouth of the phantom.

For existing head phantoms — when the handset tms#act with the phantom at the pivoting pointation
should continue until the device touches the clud¢ke phantom or breaks its last contact fromettue
spacer.

Cheek /Touch Position

Ear/Tilt Position

With the handset aligned in the “Cheek/Touch Paigiti

1) If the earpiece of the handset is not Ihdontact with the phantom’s ear spacer (in théé€k/Touch
position”) and the peak SAR location for the “Ch@eaduch” position is located at the ear spacer mregio
corresponds to the earpiece region of the hantlteetievice should be returned to the “initial easifpon”
by rotating it away from the mouth until the eagaes in full contact with the ear spacer.

2) (otherwise) The handset should be moved (treethlaway from the cheek perpendicular to the piasses
through both “ear reference points” (note: oneheke ear reference points may not physically exist
split head model) for approximate 2-3 cm. Whilesiin this position, the device handset is tiltehy
from the mouth with respect to the “test devicerefice point” until the inside angle between thiicad
centerline on the front surface of the phone ardtbrizontal line passing through the ear refergmdet is
by 15 80°. After the tilt, it is then moved (tréated) back toward the head perpendicular to tieegiasses
through both “ear reference points” until the devicuches the phantom or the ear spacer. If ttemaa
touches the head first, the positioning processighue repeated with a tilt angle less than 15s80that
the device and its antenna would touch the phastoraltaneously. This test position may requireeaick
holder or positioner to achieve the translation @tidg with acceptable positioning repeatability.

Page24 of 63




If a device is also designed to transmit with igpad cover closed for operating in the head mosisuch
positions should also be considered in the SARuatimin. The device should be tested on the left an
right side of the head phantom in the “Cheek/Touwad “Ear/Tilt” positions. When applicable, each
configuration should be tested with the antennigsifully extended and fully retracted positionkhese
test configurations should be tested at the higtidia and low frequency channels of each operating

mode; for example, AMPS, CDMA, and TDMA. If the BAneasured at the middle channel for each test

configuration (left, right, Cheek/Touch, Tile/Eaxtended and retracted) is at least 2.0 dB lowaar the
SAR limit, testing at the high and low channelsjigional for such test configuration(s). If the
transmission band of the test device is less tiaMHiz, testing at the high and low frequency chésise
optional.

Ear /Tilt 15° Position

7.2 Test positions for body-worn and other configuratios

Body-worn operating configurations should bedgésvith the belt-clips and holsters attached &dévice and
positioned against a flat phantom in normal usdigorations. Devices with a headset output shoelddsted
with a headset connected to the device. When pheilliccessories that do not contain metallic coraptsare
supplied with the device, the device may be tesfitii only the accessory that dictates the clogastiag to
the body. When multiple accessories that contatalic components are supplied with the device,dévice
must be tested with each accessory that containgjae metallic component. If multiple accessosieare an
identical metallic component (e.g., the same methélt-clip used with different holsters with nther metallic
components), only the accessory that dictatesltisest spacing to the body must be tested.

Body-worn accessories may not always be supplied/aitable as options for some devices that aendgd to
be authorized for body-worn use. A separatioradist of 1.5 cm between the back of the device dlad a
phantom is recommended for testing body-worn SARgl@nce under such circumstances. Other separatio
distances may be used, but they should not excéezh® In these cases, the device may use body-worn
accessories that provide a separation distanctegtban that tested for the device provided howéhat the
accessory contains no metallic components.
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7.3 SAR Evaluation Procedure
The evaluation was performed with the followingqedure:

Step 1:Measurement of the SAR value at a fixed locatioovelthe ear point or central position was

used as a reference value for asgetsenpower drop. The SAR at this point is measatdtie
start of the test and then again atetid of the testing.

Step 2: The SAR distribution at the exposed side of thedneas measured at a distance of 4 mm from

the inner surface of the shell. The area coverecttiire dimension of the head or EUT and the
horizontal grid spacing was 15 mm x 15 mm. Basethese data, the area of the maximum absorption
was determined by line interpolation. The first &i®can covers the entire dimension of the EUT to
ensure that the hotspot was correctly identified.

Step 3 Around this point, a volume of 30 mm x 30 mm xrifin was assessed by measuring 5 x 5 x 7 points. On

the basis of this data set, the spatial peak SAiRewasas evaluated under the following procedure:

The data at the surface were extrapolated, sirceahter of the dipoles is 1.2 mm away from thetip
the probe and the distance between the surfactharldwest measuring point is 1.3 mm. The
extrapolation was based on a least square algarAhpolynomial of the fourth order was calculated
through the points in z-axes. This polynomial wantused to evaluate the points between the surface
and the probe tip.

The maximum interpolated value was searched wittnaaghtforward algorithm. Around this maximum
the SAR values averaged over the spatial volum@sof110 g) were computed by the 3D-Spline
interpolation algorithm. The 3D-Spline is composéthree one dimensional splines with the “Not a
knot"-condition (in x, y and z-directions). The uole was integrated with the trapezoidal-algorit@me
thousand points (10 x 10 x 10) were interpolatecaioulate the averages.

All neighboring volumes were evaluated until noghdioring volume with a higher average
value was found.

Step 4 Re-measurement of the SAR value at the samedocas in Step 1. If the value changed by more

than 5%, the evaluation was repeated.
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8 DASY4 SAR EVALUATION PROCEDURE

8.1 Power Reference Measurement

The Power Reference Measurement and Power Drifsieanent jobs are useful jobs for monitoring

the power drift of the device under test in thecbhagirocess. Both jobs measure the field at a $pdcif
reference position, at a selectable distance flamphantom surface. The reference position caiittoer ¢he
selected section’s grid reference point or a usért[in this section. The reference job projectsgblected point
onto the phantom surface, orients the probe perpalady to the surface, and approaches the sudacey the
selected detection method. The Minimum distangeralbe sensors to surface determines the closest
measurement point to phantom surface. By defdudtMinimum distance of probe sensors to surfadenis.
This distance can be modified by the user, but cabe smaller than the Distance of sensor calilmagtbints to
probe tip as defined in the probe properties (kaneple, 2.7mm for an ET3DV6 probe type).

8.2 Area Scan

The Area Scan is used as a fast scan in two dimes$b find the area of high field values, befapend a finer
measurement around the hot spot. The sophistigategbolation routines implemented in DASY4 softer@an
find the maximum locations even in relatively ceagsids.

The scanning area is defined by an editable gt grid is anchored at the grid reference pointhefselected
section in the phantom. When the Area Scan’s ptgsdieet is brought-up, grid settings can be edited user.

When an Area Scan has measured all reachable poicwsnputes the field maxima found in the scanmed,
within a range of the global maximum. The ranged@) is specified in the standards for compliaresting. For
example, a 2 dB range is required in IEEE 1528-2@D850361 and IEC 62209 standards, whereby 3 @B is
requirement when compliance is assessed in aca®deith the ARIB standard (Japan). If only one Zd®ocan
follows the Area Scan, then only the absolute maximwill be taken as reference. For cases wherdptault
maximums are detected, the number of Zoom Scantmesincreased accordingly.

After measurement is completed, all maxima and twrdinates are listed in the Results propergepahe
maximum selected in the list is highlighted in 81® view. For the secondary maxima returned fronAsea
Scan, the user can specify a lower limit (peak S/ARe), in addition to the Find secondary maximthinix dB
condition. Only the primary maximum and any secondaaxima within x dB from the primary maximum and
above this limit will be measured.
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8.3 Zoom Scan

Zoom Scans are used to assess the peak spatial&éé¢s within a cubic averaging volume containirggdnd
10 g of simulated tissue. The default Zoom Scansmnes 5 x 5 X 7 points within a cube whose basesface
centered around the maxima found in a precedirg soan job within the same procedure. When the
measurement is done, the Zoom Scan evaluates ¢nagied SAR for 1 g and 10 g and displays thesegalaxt
to the job’s label.

8.4 Power drift measurement

The Power Drift Measurement job measures the &eltie same location as the most recent powerereter
measurement job within the same procedure, andtidtlsame settings. The Power Drift Measuremeetsgilre
field difference in dB from the reading conducteithim the last Power Reference Measurement. Skddfa
measurements are possible for one reference mezsutre

This allows a user to monitor the power drift of thevice under test within a batch process. Thesanement
procedure is the same as Step 1.

8.5 Z-Scan
The Z Scan job measures points along a verticalgétr line. The line runs along the Z axis of a-diraensional

grid. A user can anchor the grid to the sectioerarice point, to any defined user point or to timeenit probe
location. As with any other grids, the local Z agfghe anchor location establishes the Z axifiefgrid.

Page28 of 63




9 RFOUTPUT POWER VERIFICATION

9.1 Test Block Diagram and Procedure

The RF output of the transmitter was connectetiedriput of the spectrum analyzer through sufficien

attenuation.

9.2 Test Results

EUT

Attenuato Spectrum
Analyzer

High output power (FM modulation)

Chan(nlzl_s)pacing Frequency (MHz) Output Power in dBm
12.5 150.5 37.03
12.5 155.5 37.04
12.5 162.5 36.91
12.5 173.5 37.03
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10 SAR MEASUREMENT RESULTS

This page summarizes the results of the perfornoesihitric evaluation. The plots with the correspogEAR
distributions, which reveal information about tbedtion of the maximum SAR with respect to the deycould
be found in Appendix E.

10.1 Test Environmental Conditions

Temperature: 20C-22C
Relative Humidity: 55% - 60° C
ATM Pressure: 101.4 kPa

Testing was performed by Ricky Wang from 2012-09-17 in SAR chamber.

10.2 SAR Test Data

208 | =56
- . Frequency | Frequency | Phantom | 1 g SAR Duty gy Ref.
Test Position | Modulation Spacing (MH2) Type (WIKgQ) Cycle (\I;\|/|/”r'1<|t) Plot
(W/Kg) °
Face up 2.5cm FM 12.5k 155.5 Flat 1.14 0.57 8.
Back Worn FM 12.5k 155.5 Flat 5.04 2.52 8.0

Note: 50% duty cycle only apply to FM Modulation
Note2: Worst channel was performed as the initial testing.
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11 APPENDIX A—- MEASUREMENT UNCERTAINTY

The uncertainty budget has been determined foD&®Y4 measurement system and is given in the fofigw
Table:

Measurement uncertainty for 150 MHz to 3 GHz

SASY4 Uncertainty Budget
According to IEEE 1528
Error Description Un\c/z:hagnty PDrI(;tb Div. ((1:;]) (1003 St((jigl;)nc' St(dl'olé;' c. S/Velf)f
Measurement System
Pro(ggg,"\"/:ﬁ;‘;‘“o" +6.7% N 1 1 1 +6.7%| +6.7%| o
Pr"(ligé:,f‘/:ﬁ;?“on +£5.0% N 1 1 1 £500 | +5.00| o
Axial Isotropy 4.7 % R J3 0.7 0.7 +19% +19% oc
Hemispherical Isotropy +9.6% J3 0.7 0.7 +3.9% +3.9% oc
Boundary Effects +1.0% R J3 1 1 +06% | *0.6% oc
Linearity +4.7 % R J3 1 1 £27% | +27% oc
System Detection Limits +1.0% R J3 1 1 +06% | *06%| o
Readout Electronics +0.3% N 1 1 1 +0.3% +03% o
Response Time +0.8 % R J3 1 1 +05% +05% oc
Integration Time +26% R J3 1 1 +15% | +15%| o
RF Ambient Conditions +3.0% R J3 1 1 +17% | +17%| o
Probe Positioner +0.4% R J3 1 1 +0.2% +0.2% oc
Probe Positioning +29% R J3 1 1 +1.7% +1.7% oc
Max. SAR Eval. +1.0% R J3 1 1 +06% | *06%| o
Test Sample Related
Device Positioning +29% N 1 1 1 +29% +29% 145
Device Holder +3.6% N 1 1 1 +3.69 +2.6% 5
Power Drift £5.0% R 1 1 +29% 299 oc
Phantom and Setup
Phantom Uncertainty +4.0% R J3 1 1 +2.3% +2.3% oc
Liquid Conductivity (Target) +5.0% R J3 0.64 0.43 +18%| +1.2% o
Liquid Conductivity (meas.) +25% N 1 0.64 0.43 16 % +1.1% oc
Liquid Permittivity (Target) +5.0% R J3 0.6 0.49 +1.7%| +14% o<
Liquid Permittivity (Target) +25% N 1 0.6 0.49 15 % +1.0% oc
Combined Std. Uncertainty - - - - - +10.6% +1@3| 330
Expanded STD Uncertainty - - - - - +21.2% +2%6 -
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12 APPENDIX B — PROBE CALIBRATION CERTIFICATES

i

Calibration Laboratory of _\\“\\\_J/V"/._ §  Schweizerischer Kalibrierdienst
. =~ “
Schmid & Partner ilm\\:-a{’ﬁf C Service suisse d'étalonnage
Engineering AG g g Servizio svizero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % N, Swiss Calibration Service

\':'
A e
AR

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.. SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciient ~ BACL Certificate No: ET3-1604_Aug12

|CALIBRATION CERTIFICATE |

Objoct ET3DV6 - SN:1604

Calibration procedure(s) QA CAL-01.v8, QA CAL-12.v7, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date: AUQUS! 24. 2012

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Peower meter E4419B GB41293874 29-Mar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Reference 3 dB Attenuator SN: 55054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Attenuator SN: S5086 (20b) 27-Mar-12 (No. 217-01529) Apr-13

Reference 30 dB Attenuator SN: §5129 (30b) 27-Mar-12 (No. 217-01532) Apr-13

Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No, ES3-3013_Dec11) Dec-12

DAE4 SN: 660 20-Jun-12 (No. DAE4-660_Jun12) Jun-13

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-11) In house check: Oct-12

Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician

Tl (/‘L/ 5

Approved by: Katja Pokovic Technical Manager /@

Issued: August 25, 2012

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

Certificate No: ET3-1604_Aug12 Page 1 of 11
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Zeughausstrasse 43, 8004 Zurich, Switzerland
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMXx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A,B,C modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

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

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMX,y,z are only intermediate values, i.., the uncertainties of NORMx,y,z does not affect the E?field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

Ax.y.z; Bx,y,z; Cx,y,z, VRx,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.
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ET3DV6 - SN:1604 August 24, 2012

Probe ET3DV6

SN:1604

Manufactured:  July 30, 2001
Calibrated: August 24, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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August 24, 2012

ET3DV6- SN:1604

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1604

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)>)* 1.90 1.83 1.92 +10.1 %
DCP (mVY" 96.0 94.1 96.0
Modulation Calibration Parameters
uiD Communication System Name PAR A B C VR Une™
dB dB dB mV (k=2)
0 cw 000 | X | 0.00 0.00 1.00 1488 | #227%
Y 0.00 0.00 1.00 1434
z 0.00 0.00 1.00 150.1

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%.

A The uncentainties of NormX,Y.Z do not affect the E*-field uncertainty inside TSL {see Pages 5 and 6).
B Numerical linearization parameter: uncertainty not required.
€ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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ET3DV6- SN:1604 August 24, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1604

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)¢ | Permittivity" (stm)” ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
300 45.3 0.87 8.14 8.14 8.14 0.30 1.55 +134 %
450 43.5 0.87 7.31 7.31 7.31 0.22 2.30 +13.4 %
835 41.5 0.90 6.37 6.37 6.37 0.35 3.00 +12.0%
900 41.5 0.97 6.21 6.21 6.21 0.34 3.00 +12.0%
1810 40.0 1.40 5.22 5.22 5.22 0.75 2.08 +12.0%
1900 40.0 1.40 5.14 5.14 5.14 0.80 1.96 +12.0%
2450 39.2 1.80 4.46 4.46 4.46 0.80 1.64 +12.0%

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to £ 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and ) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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ET3DV6- SN:1604

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1604

Calibration Parameter Determined in Body Tissue Simulating Media

August 24, 2012

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity” (sim)* ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
300 58.2 0.92 7.67 7.67 7.67 0.28 2.35 +134%
450 56.7 0.94 7.70 7.70 7.70 0.14 2.22 £134 %
835 55.2 0.97 6.28 6.28 6.28 0.44 237 +12.0%
900 55.0 1.05 6.25 6.25 6.25 0.40 256 £120%
1810 53.3 1.52 4.75 475 4.75 0.80 2.38 +12.0%
1900 53.3 1.52 4.60 4.60 4.60 0.80 235 +12.0%
2450 52.7 1.95 4.11 4.11 4.11 0.61 1.13 +120%

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the

inty for the indi

ted frequency band.

F Atfrequencies below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to + 10% if liquid compensation fermula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.
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ET3DV6— SN:1604

15

August 24, 2012

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

Frequency response (normalized)

e CTTHEPE SRS OSSR SRS, SR -

0.6 i sasibi
05 - 1 ‘ | | 1 | 1 1 | | | | 1 | 1 | ! t | 1 | [ |
0 500 1000 1500 2000 2500 3000
f [MHz]
.3 (]
TEM R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ET3DV6- SN:1604 August 24, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

=1800 MHz,R22
%0 )
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'
180 o 8C, & a
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Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)

Certificate No: ET3-1604_Aug12 Page 8 of 11

Page3S of 63




ETIDVE- SN:1604 August 24, 2012

Dynamic Range f(SARpeaq)
(TEM cell , f = 900 MHz)

Input Signal [uV]
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Uncertainty of Linearity Assessmant: * 0.6% (k=2)
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ET3DV6- SN:1604 August 24, 2012

Conversion Factor Assessment

f= 835 MHz, WGLS RS (H_convF) f=1810 MHz, WGLS R22 (H_convF)
40 i
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z ¥ z @
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Error (6, 9), f =900 MHz
%
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il
=
8.
-0 -08 -06 -04 -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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ET3DV6- SN:1604

August 24, 2012

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1604

Other Probe Parameters

Sensor Arrangement Triangular
Connecior Angte (°) 60.3
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode enabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface 4 mm
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Schmid & Partner Engineering AG s p e a q

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Additional Conversion Factors

for Dosimetric E-Field Probe

Type: ET3DVé6
Serial Number: 1604
Place of Assessment: Zurich
Date of Assessment: August 27,2012
Probe Calibration Date: August 24,2012

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated above. The assessment was performed using the
FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since the
evaluation is coupled with measured conversion factors, it has to be recalculated yearly,
i.e., following the re-calibration schedule of the probe. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 300, 450 and 900 MHz.

P

Assessed by:

ET3DV6-SN:1604 Page 1 of 2 August 27,2012
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Schmid & Partner Engineening AG

S p e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phane +41 44 245 9700, Fax +41 44 245 8779
info@speag.com, htip://www.speag.com

Dosimetric E-Field Probe ET3DV6

Conversion factor (+ standard deviation)

150 = 50 MHz ConvF 8.4+ 10%

150 + 50 MHz ConvF 82+ 10%

SN:1604

£, =523=5%
o =0.76 £ 5% mho/m
(head tissue)

g, =619 £5%
o = 0.80 5% mho/m
(body tissue)

Important Note:

For numerically assessed probe conversion factors, parameters Alpha and Delta in the
DASY software must have the following entries: Alpha = 0 and Delta = 1.

Please see also DASY Manual.

ET3DV6-SN:1604 Page 2 of 2
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13 APPENDIX C — DIPOLE CALIBRATION CERTIFICATES

Calibration Lahoratory of .\"\'@73 G Schweizerischer Kalibrierdienst
: S r Kalibrierdiens
SChmlld & l?artner ilé-—eg/m c Service suisse d'étalonnage
Englneerlng AG ) T——r Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 2 NN S swiss calibration Service

A A
ARt

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client BACL Certificate No: D300V2-1004_Apri2

|CALIBRATION CERTIFICATE

Object D300V2 - SN:1004

Calibration procedure(s) QA CAL-15.v6
Calibration procedure for dipole validation kits below 700 MHz

Calibration date: April 24, 2012

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 (Cenrificate No.) Scheduled Calibration

Power meter E44198 GB41233874 29-Mar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY 41498087 29-Mar-12 (No. 217-01508) Apr-13

Reference 3 dB Attenuator SN: 85054 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Attenuator SN: 55086 (20b) 27-Mar-12 (No. 217-01529) Apr-13

Type-N mismatch combination SN: 5047.2 /06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe ET3DVE SN: 1507 30-Dec-11 (No. ET3-1507_Dec11) Dec-12

DAE4 SN: 900 11-Apr-12 (No. DAE4-800_Apr12) Apr-13

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP B481A MY41092317 18-Oct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check; Oct-13

Network Analyzer HP 8753E US37390585 S4206 18-0ct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician

Approved by: Katja Pokovic Technical Manager

~ Q Issued: April 24, 2012

This calibration certificate shall not be reproduced ekegpt |r£!\|3{l ;vhhcul written approval of the laboratory. n

Y Tt

— 1 7 l
Certificate No: D300V2-1004_Apr12 Nf 2\ ragetots \jg{f A A7
Yo €L

9 ‘zal"
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Calibration Laboratory of ‘.\..\"\1;_';,"';9‘.4

& % Schwelzerischer Kallbrierdienst
SChl’ﬂ]_d & Eanner m Service sulsse d'étalonnage
Engineering AG T Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN Swiss Callbration Service
LT By
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral 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) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-

b)

c)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
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 transforrmed 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 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%.

Cerilicate Mo: D300V2-1004_Apri2 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.1
Extrapolation Advanced Extrapolation
Phantom Flat Phantom V4.4 Shell thickness: 6 = 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 300 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 45,3 0.87 mha/m

Measured Head TSL parameters (22.0x0.2)"C 449 + 6 % 0.89 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 398 mW input power 1.25mW/g

SAR for nominal Head TSL parameters normalized to 1W 3.08 mW /g = 18.1 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 398 mW input power 0.817mW /g

SAR for nominal Head TSL parameters normalized to 1W 2.02 mW /g + 17.6 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 58.2 0.92 mhofm

Measured Body TSL parameters (22.0£0.2) *C 579+6% 0.92 mho/m £ 6%

Body TSL temperature change during test <05°C - —an
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 398 mW input power 119mW/g

SAR for nominal Body TSL parameters normalized to 1W 299 mW f g = 18.1 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 398 mW input power 0.796 mW / g

SAR for nominal Body TSL parameters normalized to TW 2.00mW /g £ 17.6 % (k=2)
Cerlificate No: D300V2-1004_Apri2 Page 3of 8
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5470 -6.4jQ
Return Loss -22.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5440 -79j0
Retumn Loss -21.3dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.7502 ns

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 centar conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shorl-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 stilt
according to the Standard.

Mo 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
Manufaciured on August 26, 2002
Centificate No: D300V2-1004_Apri2 Page 4 of 8

Page48 of 63




Hytera Communications Corporation Ltd

FCC ID: YAMTC-508V

Phantom section: Flat Section

DASYS2 Configuration:

dfl

-3.00

B0

-17ne

-15.00

DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 300 MHz; Type:

Communication System: CW: Frequency; 300 MHz
Medium parameters used: =300 MHz; o = 0.89 mho/m; £, = 44.9: p= 1000 ka/m’

Measurement Standard: DASY S (IEEE/IEC/ANST Ca3. 19-20007)

o Probe: ET3DVO - SNI150T; ConvF(7.3, 7.3, 7.3): Calibrated: 30.12.2011:
«  Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn000: Calibrated: 11.04,2012

s Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002

« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7)/Cube 0;
Measurement grid: dx=3mm, dy=5mm, dz=3mm

Reference Value = 38.679 V/m;
Peak SAR (extrapolated) = 2.085 mW/e

SARI(I g) = 1.25 mW/p; SAR(10 g) = 0.817 mW/g
Maximum value of SAR (measured) = 1.32 mW/g

Date: 24.04.2012

D300V2: Serial: D300V2 - SN:1004

Power Drift = -0.00 dB

0dB =1.32 mW/g =241 dB mW/e

Certificate No: D300V2-1004_Apri2

Page 5of B

Report Number: R1208309-SAR

Page49 of 63 SAR Evaluation Rep




Impedance Measurement Plot for Head TSL
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Hytera Communications Corporation Ltd FCC ID: YAMTC-508V

DASY5 Validation Report for Body TSL
Date; 24,04.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 300 MHz; Type: D300V2; Serial: D300V2 - SN: 1004
Communication System: CW; Frequency: 300 MHz
Medium parameters used: £ = 300 MHz: o = 0.92 mho/m; &, = 57.9; p = 1000 ke/m’
Phantom section: Fla Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)
DASYS2 Configuration:

s Probe: ET3DV6 - SN15U7; ConvF(7.15, 7,15, 7.15); Calibrated: 30.12.2011;

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

»  Electronies: DAE4 Sn900: Calibrated: 11.04,2012

«  Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002

«  DASYS252.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=3Smm, dy=5mm, dz=5mm

Reference Value = 37,927 Vim: Power Drift =-0.02 di

Peak SAR (exwapolated) = 1.870 mW/g

SAR(I g} = L.19 mW/g; SAR(10 g) = 0.796 mW/g

Maximum value of SAR (measured) = 1.27 mW/g

-3.00
-6.00
-9.00

-12.00

-15.00

0dB=1.27 mW/g =208 dB mW/g

Certificate No: D300V2-1004_Apr12 Page7al 8
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Impedance Measurement Plot for Body TSL
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14 APPENDIX D - TEST SYSTEM VERIFICATIONS SCANS

Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
System Performance Test (300MHz Head)

DUT: Dipole 300 MHz; Type: D300V2; Serial: 1004
Communication System: CW; Frequency: 300 MHz; Doygle: 1:1
Medium parameters used: f = 300 Mksz= 0.87 mho/mg, = 45.3;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: ET3DV6 - SN1604; ConvF(8.14, 8.14, 8.14)jitated: 8/24/2012
e Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE3 Sn456; Calibrated: 3/16/2012
e Phantom: Flat Phantom 4.4; Type: Flat Phantom 4.4
* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

d =15 mm, Pin = 0.5W/Area Scan (81x121x1Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.32 mW/g

d =15 mm, Pin = 0.5W/Zoom Scan (8x8x7)/Cube ®leasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 48.2 V/m; Power Drift = -0.049 dB
Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) = 1.58 mW/g; SAR(10 g) = 1.02 mW/g
Maximum value of SAR (measured) = 1.61 mW/g

dB
— 0.000

0 dB =1.61mW/g
System Performance Test (300 MHz Head Tissue)
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
System Performance Test (300MHz Body)

DUT: Dipole 300 MHz; Type: D300V2; Serial: 1004
Communication System: CW; Frequency: 300 MHz; Doygle: 1:1
Medium parameters used: f = 300 Mkz= 0.89 mho/mg, = 56.1;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: ET3DV6 - SN1604; ConvF(7.67, 7.67, 7.67)jiCated: 8/24/2012
» Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE3 Sn456; Calibrated: 3/16/2012
» Phantom: Flat Phantom 4.4; Type: Flat Phantom 4.4
e Measurement SW: DASY4, V4.7 Build 80; Post proaagS$W: SEMCAD, V1.8 Build 186
d =15 mm, Pin = 0.5W /Area Scan (81x121x1Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.38 mW/g
d =15 mm, Pin = 0.5W /Zoom Scan (8x8x7)/Cube Bdeasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 46.2 V/m; Power Drift = -0.036 dB
Peak SAR (extrapolated) = 1.70 W/kg

SAR(1 g) = 1.56 mW/g; SAR(10 g) = 1.02 mW/g
Maximum value of SAR (measured) = 1.63 mW/g

dB
— 0.000

0 dB = 1.63mW/g
System Performance Test (300 MHz Body Tissue)
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
System Performance Test (150 MHz Head)
DUT: Dipole 300 MHz; Type: D300V2; Serial: SN:1004
Communication System: CW; Frequency: 150 MHz;Duygl€: 1:1
Medium parameters used: f = 150 Mz 0.77 mho/mg, = 52.5;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: ET3DV6 - SN1604; ConvF(8.4, 8.4, 8.4); Qalied: 8/24/2012
» Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE3 Sn456; Calibrated: 3/16/2012
» Phantom: Flat Phantom 4.4; Type: Flat Phantom 4.4
e Measurement SW: DASY4, V4.7 Build 80; Postproces$ShV: SEMCAD, V1.8 Build 186
d =15 mm, Pin = 0.5W/Area Scan (81x141x1Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.49 mW/g
d =15 mm, Pin = 0.5W/Zoom Scan (8x8x7)/Cube ®leasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 44.6 V/m; Power Drift = -0.148 dB
Peak SAR (extrapolated) = 2.24 W/kg

SAR(1 g) = 1.45 mW/g; SAR(10 g) = 1.04 mW/g
Maximum value of SAR (measured) = 1.50 mW/g

dB
— 0.000

0 dB = 1.50mW/g
System Performance Test (150 MHz Head Tissue)
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
System Performance Test (150 MHz body)
DUT: Dipole 300 MHz; Type: D300V2; Serial: SN:1004
Communication System: CW; Frequency: 150 MHz;Duygl€: 1:1
Medium parameters used: f = 150 Mz 0.81 mho/mg, = 62.3;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: ET3DV6 - SN1604; ConvF(8.2, 8.2, 8.2); Qalied: 8/24/2012
» Sensor-Surface: 4mm (Mechanical Surface Detection)
» Electronics: DAE3 Sn456; Calibrated: 3/16/2012
» Phantom: Flat Phantom 4.4; Type: Flat Phantom 4.4
e Measurement SW: DASY4, V4.7 Build 80; Postproces$ShV: SEMCAD, V1.8 Build 186
d =15 mm, Pin = 0.5W/Area Scan (81x141x1Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.58 mW/g
d =15 mm, Pin = 0.5W/Zoom Scan (8x8x7)/Cube ®leasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 44.0 V/m; Power Drift = 0.019 dB
Peak SAR (extrapolated) = 2.34 W/kg

SAR(1 g) = 1.53 mW/g; SAR(10 g) = 1.07 mW/g
Maximum value of SAR (measured) = 1.59 mW/g

dB
— 0.000

0 dB = 1.59mW/g

System Performance Test (150 MHz Body Tissue)
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15 APPENDIX E — EUT SCAN RESULTS

Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
2.5cm Face Up to Flat Phantom (Middle Channel)

DUT: Hytera Communications Corporation Ltd; Type: T C-508V; Serial: R1208309
Communication System: Hytera 136-174; Frequenc$.3&Hz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 155.5zM+= 0.766 mho/mg, = 51.9;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:

» Probe: ET3DV6 - SN1604; ConvF(8.4, 8.4, 8.4); Qalied: 8/24/2012

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

» Electronics: DAE3 Sn456; Calibrated: 3/16/2012

» Phantom: Flat Phantom 4.4; Type: Flat Phantom 4.4

e Measurement SW: DASY4, V4.7 Build 80; Postproces$ShV: SEMCAD, V1.8 Build 186
2.5cm Face Up to Flat Phantom/Area Scan (51x111xWteasurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.22 mW/g
2.5cm Face Up to Flat Phantom/Zoom Scan (7x7x7)/CalD: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 33.6 V/m; Power Drift = -0.394 dB
Peak SAR (extrapolated) = 1.69 W/kg

SAR(1 g) = 1.14 mW/g; SAR(10 g) = 0.848 mW/g
Maximum value of SAR (measured) = 1.18 mW/g

dB
— 0.000

—-1.20

-2.40

-3.60

-4.80

-6.00

0 dB = 1.18mWig
#1
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Touch to Flat Phantom (Middle Channel)
DUT: Hytera Communications Corporation Ltd; Type: T C-508V; Serial: R1208309
Communication System: Hytera 136-174; Frequenc$:3%Hz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 155.5zMt 0.803 mho/mg, = 61.3;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: ET3DV6 - SN1604; ConvF(8.2, 8.2, 8.2); Qalibd: 8/24/2012

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

» Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: Flat Phantom 4.4; Type: Flat Phantom 4.4
* Measurement SW: DASY4, V4.7 Build 80; PostprocesShV: SEMCAD, V1.8 Build 186

Back Touch to Flat Phantom/Area Scan (51x111x1Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 4.63 mW(/g

Back Touch to Flat Phantom/Zoom Scan (7x7x7)/Cube: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 71.1 V/m; Power Drift = -0.775 dB
Peak SAR (extrapolated) = 12.6 W/kg

SAR(1 g) = 5.04 mW/g; SAR(10 g) = 2.98 mW/g
Maximum value of SAR (measured) = 5.15 mW/g

dB
— 0.000

—{-1.40

-2.80

-4.20

-5.60

-7.00

0 dB = 5.15mWig
#2
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Hytera Communications Corporation Ltd FCC ID: YAMTC-508V

16 APPENDIX F—-TEST SET UP PHOTOS

16.1 Face Held - 2.5 cm Separation to Flat Phantom

16.2 Body Worn - Back Touch to Flat Phantom

Report Number: R1208309-SAR Page59 of 63 SAR Evaluation Rep




Hytera Communications Corporation Ltd FCC ID: YAMTC-508V

17 APPENDIX G — EUT PHOTOS

17.1 EUT - Front View

17.2 EUT — Back View

Report Number: R1208309-SAR Page6( of 63 SAR Evaluation Rep




Hytera Communications Corporation Ltd

FCC ID: YAMTC-508V

17.3 EUT- Open Case View

17.4 EUT — Battery View

Report Number: R1208309-SAR
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Hytera Communications Corporation Ltd FCC ID: YAMTC-508V

17.5 EUT — Headset View

17.6 EUT — Charger View
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