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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | TABLET PC
Brand Name: | N/A
Model Name.: | BW0767

Series Model:

BWO0709, BW0708,BW0702, BW0736,BW0737, BW0751,BW0789, BW0781

Devices supporting
GPRS:

Class B

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | July 30, 2013 & July 31, 2013
Beneworld International (HK) Co., Limited
Applicant: | Unit 04, 7/F, Bright Way Tower, No. 33 Mong Kok Road, Kowloon,
Hongkong
Shenzhen Beneworld Technology Co., Ltd.
Manufacturer: | Building 3, Huangtian Industrial park, xixiang, Baoan District, Shenzhen,

Guangdong, China

Application Type:

Certification

APPLICABLE STANDARDS AND TEST PROCEDURES

STANDARDS AND TEST PROCEDURES TEST RESULT

KDB 865664 No non-compliance noted

Deviation from Applicable Standard

None

The device was tested by Compliance Certification Services Inc. in accordance with the measurement
methods and procedures specified in KDB 865664. The test results in this report apply only to the tested
sample of the stated device/equipment. Other similar device/equipment will not necessarily produce the]
same results due to production tolerance and measurement uncertainties.

Approved by: Tested by:
/ 7
P 1 - '
Hue L5 Jasen Lios
Hui.Li Jason Qiao
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name: | TABLET PC
Brand Name: | N/A
Model Name.: | BW0767

Series Model:

BW0709,BW0708,BW0702,BW0736,BW0737,BW0751,BW0789, BW0781

Model Discrepancy:

All the model are the same circuit and RF module,except the model name.

FCC ID: | 2AANCBW
Power reduction: | NO
DTM Description: | N/A

Device Category:

Production unit

Frequency Range:

GSM 850: 824.2 ~ 848.8 MHz
GSM1900: 1850.2 ~ 1909.8 MHz
WCDMA Band 11:1852.4~1907.6 MHz
WLAN 2.4GHz: 2412 ~ 2462 MHz
Bluetooth: 2402 ~ 2480 MHz

Max. Transmit Power:
(Conducted average
power)

GSM 850: 32.27 dBm
GPRS 850: 32.19 dBm

GSM 1900: 29.47 dBm
GPRS 1900: 29.43 dBm
WCDMA Band II: 23.22 dBm

802.11b:8.87 dBm
802.119:7.23 dBm
802.11n HT20:6.88 dBm
Bluetooth:0.85 dBm

Max. Reported
SAR(19):

Body:

GSM 850:0.936 W/kg

GPRS 850:0.612 W/kg

GSM 1900:0.658 W/kg
GPRS 1900:0.631 W/kg
WCDMA Band 11:0.787 W/kg

Modulation Technique:

GSM/PCS: GMSK

WCDMA:QPSK

802.11b: DSSS (CCK, DQPSK, DBPSK)

802.11g/n: OFDM (QPSK, BPSK, 16-QAM, 64-QAM)
Bluetooth : GFSK + m/4DQPSK+8DPSK

Accessories:

Power supply and ADP(rating):

Model Name:XHY050200LUCH
Input:AC: 100-240 V 50/60Hz 0.5A MAX
Ouput:DC 5V 2.0A

Battery (rating) :3100mAh

Standard Voltage: 3.7V

Antenna Specification:

GSM/WCDMA: PIFA antenna
WLAN/Bluetooth: PIFA antenna

Operating Mode:

Maximum continuous output
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3. MAXIMUM RF OUTPUT POWER AMONG PRODUCTION UNITS

Maximum Target Average Power for Production Unit

Mode / Band GSM850 GSM1900
GSM(GMSK,1Tx slot) 33 30
GPRS(GMSK,1Tx slot) 33 30
GPRS(GMSK,2Tx slot) 30 27
GPRS(GMSK,3Tx slot) 28 25
GPRS(GMSK,4Tx slot) 26 24
EDGE(8PSK,1Tx slot) 26 25
EDGE(8PSK,2Tx slot) 25 24
EDGE(8PSK,3Tx slot) 23 22
EDGE(8PSK,4Tx slot) 22 21

Maximum Target Power for Production Unit

Mode / Band WCDMA Band I

AMR 24

RMC 12.2 k 24
HSDPA Subtest-1 23
HSDPA Subtest-2 23
HSDPA Subtest-3 23
HSDPA Subtest-4 23
HSUPA Subtest-1 23
HSUPA Subtest-2 23
HSUPA Subtest-3 23
HSUPA Subtest-4 23
HSUPA Subtest-5 23
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Maximum Target Average Power for Production Unit
IEEE802.11
Mode / Band

b g n-HT20

WLAN 2.4GHz Band 10 8 8

Maximum Target Average Power for Production Unit

Mode / Band 1Mbps 2Mbps 3Mbps

(GFSK) (Tr/4-DQPSK) (8-DPSK)
Bluetooth 1 1 1
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. REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY

THE FCC

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation"”, ET Docket No. 93-62 in August 1996. The
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 for
an uncontrolled environment and 8.0 mW/g for an occupational/controlled environment as
recommended by the ANSI/IEEE standard C95.1-1999. According to the KDB 865664 “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.

. TEST METHODOLOGY

The Specific Absorption Rate (SAR) testing specification, method and procedure for this

Mobile Phone is in accordance with the following standards:

X] FCC 47 CFR Part 2 ( 2.1093)

X IEEE C95.1-1999

X] KDB 248227 D01v01r02 SAR Measurement Procedures for 802.11 a/b/g Transmitters

X] KDB 447498 D01v05r01 Mobile and Portable Device RF Exposure Procedures and Equipment
Authorization Polices

X] KDB 616217 D04v01r01 SAR Evaluation Considerations for Laptop,Notebook,Netbook and
Tablet Computers

X] KDB 865664 D01v01r01 SAR Measurement Requirements for 100 MHz to 6 GHz

X] KDB 941225 D01v02 SAR Measurement Procedures for 3G Devices

X KDB 941225 D03v01 SAR Test Reduction Procedures GSM/GPRS/EDGE

TEST CONFIGURATION

The device was controlled by using a base station emulator R&S CMU200. Communication

between the device and the emulator was established by air link. The distance between the DUT
and the antenna of the emulator is larger than 50 cm and the output power radiated from the
emulator antenna is at least 30 dB smaller than the output power of DUT. The DUT was set from

the emulator to radiate maximum output power during all tests.

Measurements were performed on the lowest, middle, and highest channel for each testing position.
For SAR testing, EUT is in GSM/GPRS link mode. In GSM link mode, its crest factor is 8, In GPRS
link mode, its crest factor is 8, because EUT is set in GPRS multi-slot class 12 with 1 uplink slots.
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7. DOSIMETRIC ASSESSMENT SETUP

These measurements were performed with the automated near-field scanning system DASY 5 from
ATTENNESSA. The system is based on a high precision robot (working range greater than 0.9 m),
which positions the probes with a positional repeatability of better than £ 0.02 mm. Special E- and
H-field probes have been developed for measurements close to material discontinuity, the sensors
of which are directly loaded with a Schottky diode and connected via highly resistive lines to the
data acquisition unit. The SAR measurements were conducted with the E-field PROBE EX3DV4
(manufactured by SPEAG), designed in the classical triangular configuration and optimized for
dosimetric evaluation. The probe has been calibrated according to the procedure described in [7]
with accuracy of better than +10%. The spherical isotropy was evaluated with the procedure
described in [8] and found to be better than +0.25 dB. The phantom used was the SAM Twin
Phantom as described in FCC supplement C, IEE P1528 and CENELEC EN 62209.

The Tissue simulation liquid used for each test is in according with the KDB 865664 as listed below.

Ingredients Fr‘:m{g‘cy
(% by weight) 450 835 915 1900 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.56 | 51.16 | 41.45 52.4 41.05 56.0 54.9 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78
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7.1 MEASUREMENT SYSTEM DIAGRAM

robof controlicr

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

e A standard high precision 6-axis robot (St"aubli RX family) with controller, teach pendant
and software. An arm extension for accommodating the data acquisition electronics (DAE).

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

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

o The Electro-optical converter (EOC) performs the conversion between optical and electrical
of the signals for the digital communication to the DAE and for the analog signal from the
optical surface detection. The EOC is connected to the measurement server.

e 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.

e A probe alignment unit which improves the (absolute) accuracy of the probe positioning.
e A computer operating Windows 7.
e DASYS5 software.

. IRemote control with teach pendant and additional circuitry for robot safety such as warning
amps, etc.

e The SAM twin phantom enabling testing left-hand and right-hand usage.

e The device holder for handheld mobile phones.

o Tissue simulating liquid mixed according to the given recipes.

e Validation dipole kits allowing validating the proper functioning of the system.
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7.2SYSTEM COMPONENTS

The DASY5 measurement server is based on a PC/104 CPU board
with a 400MHz intel ULV celeron, 128MB chip-disk and 128 MB
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 detection and digital I/O interface are contained
on the DASY5 1/O-board, which is directly connected to the PC/104
bus of the CPU board.

The measurement server performs all real-time data evaluation for
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 two expansion slots which are reserved for future
applications. Please note that the expansion slots do not have a
standardized pinout and therefore only the expansion cards
provided by SPEAG can be inserted. Expansion cards from any
other supplier could seriously damage the measurement server.
Calibration: No calibration required.

Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE4) consists of a highly
sensitive electrometer grade preamplifier with auto-zeroing, a
channel and gain-switching multiplexer, a fast 16 bit AD converter
and a command decoder and 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. 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 the DAE4
box is 200MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

EX3DV4 Isotropic E-Field Probe for Dosimetric Measurements

Construction: Symmetrical design with triangular core
Built-in shielding against static charges

PEEK enclosure material (resistant to organic
solvents, e.g., DGBE)

Calibration: Basic Broad Band Calibration in air: 10-3000 MHz.

Conversion Factors (CF) for HSL 900 and HSL 1800
CF-Calibration for other liquids and frequencies
upon request.

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

Directivity: + 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in HSL (rotation normal to probe axis)
Dynamic Range: 10 yW/g to > 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/g)
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Dimensions: Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:
1 mm

Application: High precision dosimetric measurements
in any exposure scenario (e.g., very strong
gradient fields). Only probe which enables
compliance testing for frequencies up to 6
GHz with precision of better 30%.

Interior of probe

SAM Twin Phantom
IConstruction:

The shell corresponds to the specifications of the
Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-200X, CENELEC
50360 and IEC 62209. It enables the dosimetric
evaluation of left and right hand phone usage as
well as body mounted usage at the flat phantom
region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the
complete setup of all predefined phantom positions|
and measurement grids by manually teaching
three points with the robot.

Shell Thickness: 2 +0.2 mm
Filling Volume: Approx. 25 liters

Dimensions: Height: 850mm; Length: 1000mm; Width:
750mm

SAM Phantom (ELI4 v4.0)
|Description Construction:

Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 MHz to 6 GHz. ELI4 is fully compatible
with the latest draft of the standard IEC 62209 Part
and all known tissue simulating liquids. ELI4 has been
optimized regarding its performance and can be
integrated into our standard phantom tables. A cover
prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the
complete setup, including all predefined phantom
positions and measurement grids, by teaching three
points. The phantom is supported by software version
DASY4/DASY5.5 and higher and is compatible with all
SPEAG dosimetric probes and dipoles

Shell Thickness: 2.0 £ 0.2 mm (sagging: <1%)

Filling Volume: Approx. 25 liters
Dimensions: Maijor ellipse axis: 600 mm
Minor axis: 400 mm 500mm
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|Device Holder for SAM Twin Phantom

IConstruction: In combination with the Twin SAM Phantom, the
Mounting Device (made from POM) enables the
rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear
opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different phantom
locations (left head, right head, and flat phantom).

System Validation Kits for SAM Twin Phantom

Construction: Symmetrical dipole with 1/4 balun Enables
measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900,1800,2450,5800 MHz
Return loss: > 20 dB at specified validation position
Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Dimensions:
D835V2: dipole length: 161 mm; overall height: 340 mm
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHZzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI4 phantom

IConstruction:  Symmetrical dipole with 1/4 balun Enables
measurement of feedpoint impedance with NWA|
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900, 1800, 2450, 5800 MHz

Return loss: > 20 dB at specified validation position
Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)
Dimensions:

D835V2: dipole length: 161 mm; overall height: 340 mm P&
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHzV2: dipole length: 20.6 mm; overall height: 300 mm
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8. EVALUATION PROCEDURES

DATA EVALUATION

The DASY 5 post processing software automatically executes the following procedures to calculate the
field units from the microvolt readings at the probe connector. The parameters used in the evaluation
are stored in the configuration modules of the software:

Probe parameters: - Sensitivity Norm;, ajg, &1, ai2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density P

These parameters must be set correctly in the software. They can be found in the component
documents or be imported into the software from the configuration files issued for the DASY 5
components. In the direct measuring mode of the multi-meter option, the parameters of the actual
system setup are used. In the scan visualization and export modes, the parameters stored in the
corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal, the
diode type and the DC-transmission factor from the diode to the evaluation electronics. If the exciting
field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.
The formula for each channel can be given as:

V.=U,+U, E
with V; = Compensated signal of channel i(i = x, y, z)
U; = Input signal of channel i (i=xy,2)
cf = Crest factor of exciting field (DASY 5 parameter)
(

dcp; = Diode compression point DASY 5 parameter)
From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: ~ V,
v \/ Norm,*ConvF

H-field probes: _ Aot auf +aw f’
P H.=Vi f
with 'V, = Compensated signal of channel i(i = x, y, 2)

Norm; = Sensor sensitivity of channeli (i =x,y, z)
uV/(V/m)? for EOfield Probes

ConvF = Sensitivity enhancement in solution
aij = Sensor sensitivity factors for H-field probes

f = Carrier frequency (GHz)

Ei = Electric field strength of channel i in V/m

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

The RSS value of the field components gives the total field strength (Hermitian magnitude):

2 2 2
Etot: Ex+Ey+Ez
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The primary field data are used to calculate the derived field units.

N
£ 1000

with SAR = local specific absorption rate in m\W/g
Ewt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm?®
Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the
density of the simulation liquid.
The power flow density is calculated assuming the excitation field as a free space field.

SAR =E.-

2

p -_Eu O p -H.377
™ 3770

with  Powe = Equivalent power density of a plane wave in mW/cm?
Eiwt = total electric field strength in V/m
Hiot = total magnetic field strength in A/m
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SAR EVALUATION PROCEDURES

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

Power Reference Measurement

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

Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a finer measurement around the hot spot. The sophisticated interpolation routines
implemented in DASY 5 software can find the maximum locations even in relatively coarse grids.
The scan area is defined by an editable grid. This grid is anchored at the grid reference point of the
selected section in the phantom. When the area scan’s property sheet is brought-up, grid was at to
15 mm by 15 mm and can be edited by a user.

Zoom Scan

Zoom scans are used to assess the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The default zoom scan measures 5 x 5 x 7 points within
a cube whose base faces are centered around the maximum found in a preceding area scan job
within the same procedure. If the preceding Area Scan job indicates more then one maximum, the
number of Zoom Scans has to be enlarged accordingly (The default number inserted is 1).

Power Drift measurement

The drift job measures the field at the same location as the most recent reference job within the
same procedure, and with the same settings. The drift measurement gives the field difference in dB
from the reading conducted within the last reference measurement. Several drift measurements are
possible for one reference measurement. This allows a user to monitor the power drift of the device
under test within a batch process. In the properties of the Drift job, the user can specify a limit for
the drift and have DASY 5 software stop the measurements if this limit is exceeded.

Z-Scan

The Z Scan job measures points along a vertical straight line. The line runs along the Z-axis of a
one-dimensional grid. A user can anchor the grid to the current probe location. As with any other
grids, the local Z-axis of the anchor location establishes the Z-axis of the grid.
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SPATIAL PEAK SAR EVALUATION

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1529
standard. It can be conducted for 1 g and 10 g.

The DASY 5 system allows evaluations that combine measured data and robot positions, such as:
* maximum search
* extrapolation
* boundary correction
* peak search for averaged SAR

During a maximum search, global and local maximum searches are automatically performed in 2-D
after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm
will find the global maximum and all local maxima within -2 dB of the global maxima for all SAR
distributions.

Extrapolation

Extrapolation routines are used to obtain SAR values between the lowest measurement points and
the inner phantom surface. The extrapolation distance is determined by the surface detection
distance and the probe sensor offset. Several measurements at different distances are necessary
for the extrapolation.

Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the
Cube Scan to obtain SAR values between the lowest measurement points and the inner phantom
surface. The routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid
using 5x5x7 measurement points with 5mm resolution amounting to 343 measurement points, the
uncertainty of the extrapolation routines is less than 1% for 1 g and 10 g cubes.

Boundary effect

For measurements in the immediate vicinity of a phantom surface, the field coupling effects
between the probe and the boundary influence the probe characteristics. Boundary effect errors of
different dosimetric probe types have been analyzed by measurements and using a numerical
probe model. As expected, both methods showed an enhanced sensitivity in the immediate vicinity
of the boundary. The effect strongly depends on the probe dimensions and disappears with
increasing distance from the boundary. The sensitivity can be approximately given as:

5= 8, + Sperpi ;]r'rml_ T
o A

Since the decay of the boundary effect dominates for small probes (a<<l), the cos-term can be
omitted. Factors Sb (parameter Alpha in the DASY 5 software) and a (parameter Delta in the DASY
5 software) are assessed during probe calibration and used for numerical compensation of the
boundary effect. Several simulations and measurements have confirmed that the compensation is
valid for different field and boundary configurations.

This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It
works well as long as:

+ the boundary curvature is small

* the probe axis is angled less than 30_ to the boundary normal

« the distance between probe and boundary is larger than 25% of the probe diameter
» the probe is symmetric (all sensors have the same offset from the probe tip)

Since all of these requirements are fulfilled in a DASY 5 system, the correction of the probe
boundary effect in the vicinity of the phantom surface is performed in a fully automated manner via
the measurement data extraction during post processing.
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9. MEASUREMENT UNCERTAINTY

UNCERTAINTY BUDGE ACCORDING TO IEEE 1528-2003

Uncertainty,

Probability

Standard

|Error Description Value % _|distribution Divisor(C11g unc.(1g) +% Vior Vg
|Measurement System

IProbe calibration 5.5 normal 1 1 5.5 ©
Axial isotropy of probe 4.7 rectangular| 3 0.7 1.9 ©
|Hemispherica| Isotropy of probe 19.6 rectangular| V3 0.7 3.9 0
|Probe linearity 4.7 rectangular| 3 1 2.7 0
IDetection Limit 1.0 rectangular| V3 1 0.6 o0
Boundary effects 1.0 rectangular| 3 1 10.6 0
|Readout electronics 0.3 normal 1 1 0.3 o0
|Response time 0.8 rectangular| 3 1 0.5 0
|Integration time 12.6 rectangular| 3 1 1.5 0
|Probe positioning 2.9 rectangular| 3 1 1.7 0
|Probe positioner +0.4 rectangular| V3 1 +0.2 B
|RF ambient Noise +3.0 rectangular| V3 1 +1.7 B
|RF ambient Reflections 3.0 rectangular| 3 1 1.7 0
IMax.SAR Eval 1.0 rectangular| V3 1 0.6 o0
Test Sample Related

|Device positioning 2.9 normal 1 1 2.9 145
|Device holder uncertainty 3.6 normal 1 1 13.6 5
|Power drift +5.0 rectangular| 3 1 +2.9 %
|Phantom and Set up

[Phantom uncertainty +4.0 rectangular| 3 1 +2.3 %
Liquid conductivity(target) 5.0 rectangular| V3 |[0.64 1.8 0
Liquid conductivity(meas.) 2.5 rectangular 1 0.64 1.6 0
Liquid permittivity(target) 5.0 rectangular| 3 0.6 1.7 0
Liquid permittivity(meas.) 2.5 rectangular 1 0.6 +1.5 0
|Combined Standard Uncertainty +10.7 387
|Coverage Factor for 95% kp=2

|Expanded Standard Uncertainty +21.4

Table: Worst-case uncertainty for DASY5 assessed according to IEEE1528-2003.

The budge is valid for the frequency range 300 MHz to 6G Hz and represents a worst-case analysis.
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10. EXPOSURE LIMIT

(A). Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.4 8.0 20.0

(B). Limits for General Population/Uncontrolled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.08 1.6 4.0

Note: Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 10
gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 1 grams of tissue defined as a tissue volume in the shape of a cube.

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

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

NOTE
GENERAL POPULATION/UNCONTROLLED EXPOSURE
PARTIAL BODY LIMIT
1.6 Wikg
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11. EUT ARRANGEMENT

This EUT was tested in five different positions.They are rear side of tablet,Edge1,Edge2, Edge3 and
Edge4.In these positions,the surface of EUT is touching with phantom Ocm.

Fig 8.1  Nlustration for Lap-touching Position
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12. MEASUREMENT RESULTS

12.1 TEST LIQUIDS CONFIRMATION

SIMULATED TISSUE LIQUID PARAMETER CONFIRMATION
The dielectric parameters were checked prior to assessment using the HP85070C dielectric probe

kit. The dielectric parameters measured are reported in each correspondent section.
IEEE SCC-34/SC-2 P1528 RECOMMENDED TISSUE DIELECTRIC PARAMETERS

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have
been incorporated in the following table. These head parameters are derived from planar layer
models simulating the highest expected SAR for the dielectric properties and tissue thickness
variations in a human head. Other head and body tissue parameters that have not been specified
in P1528 are derived from the tissue dielectric parameters computed from the 4-Cole-Cole
equations and extrapolated according to the head parameters specified in P1528

Target Frequency Head Body
(MHz) & 5 (S/m) & 5 (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 45.3 5.27 48.2 6.00

(&r = relative permittivity, o = conductivity and p = 1000 kg/m3)
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12.2 LIQUID MEASUREMENT RESULTS
The following table give the recipes for tissue simulating liquid:

For Head:
Frequency Water | Sugar | Salt | Cellulose | Preventol | DGBE | Conductivity | Permittivity
(MHz) (%) | (%) | (%) (%) (%) (%) (o) (&r)
835 41.07 | 47.31 | 1.15 0.23 0.24 0 0.90 41.50
1800,1900,2000 | 54.88 0.21 0 0 44.91 1.40 40.00
2450 55.00 0 0 0 0 45.00 1.80 39.20
For Body:
Frequency Water | Sugar | Salt | Cellulose | Preventol | DGBE | Conductivity | Permittivity
(MHz) (%) | (%) | (%) (%) (%) (%) (o) (&r)
835 515 | 454 [1.12 0.21 0.25 0 0.97 55.20
1800,1900,2000 | 38.6 | 55.3 | 0.8 0 0 0 1.52 53.30
2450 65.33 0 0 0 0 23.54 1.95 52.70
The following table give the targets for tissue simulating liquid:
For Head:
Frt::nt:lezr;cy Cond(l:):tivity +/- 5% Range Pern:::;ivity +/- 5% Range
835 0.90 0.86~0.95 41.50 39.40~43.60
1800,1900,2000 1.40 1.33~1.47 40.00 38.00~42.00
2450 1.80 1.71~1.89 39.20 37.24~41.16
For Body:
Frt::nt:lezr;cy Cond(l:):tivity +/- 5% Range Pern(::;ivity +/- 5% Range
835 0.97 0.92~1.02 55.20 52.44~57.96
1800,1900,2000 1.52 1.44~1.60 53.30 50.64~55.96
2450 1.95 1.85~2.05 52.70 50.06~55.33

The following table show the measuring results for simulating liquid:

. Liquid Deviation | Limited
Liquid Type Temp. (°C) Parameters | Target| Measured (%) (%) Measured Date
Permitivity(e ) | 55.20 56.54 2.43 5
Body835 21.7 2013-7-30
Conductivity(a) | 0.97 0.96 -1.03 +5
Permitivity(e ) | 53.30 51.57 -3.25 5
Body1900 21.7 2013-7-31
Conductivity(o) | 1.52 1.56 2.63 5 <
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12.3 PROBE CALIBRATION PROCEDURE

For the calibration of E-field probes in lossy liguids, an electric field with an
accurately known field strength must be produced within the measured lig-
nid. For standardization purposes it would be desirable if all measurements
which are necessary to assess the correct field strength would be traceable
to standardized measurement procedures. In the following two different cal-
ibration techniques are summarized:

Transfer Calibration with Temperature Probes

In lossy liguids the specific absorption rate (SAR) is related both to the
electric field (#) and the temperature gradient (d7/dt) in the liguid.

. A
SAfR = z _E.-'|_; = (_'r
o olf

whereby o is the conductivity, p the density and ¢ the heat capacity of
the liguid.
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Hence, the electric field in lossy liguid can be measured indirectly by
measuring the temperature gradient in the liquid. Non-disturbing temper-
ature probes (optical probes or thermistor probes with resistive lines) with
high spatial resolution (<1-2mm) and fast reaction time (<1s) are avail-
able and can be easily calibrated with high precision [2]. The setup and
the exciting source have no influence on the calibration; only the relative
positioning uncertainties of the standard temperature probe and the E-field
probe to be calibrated must be considered. However, several problems limit
the available accuracy of probe calibrations with temperature probes:

e The temperature gradient is not directly measurable but must be eval-
nated from temperature measurements at different time steps. Special
precaution is necessary to avoid measurement errors caused by temper-
ature gradients due to energy equalizing effects or convection currents
in the liguid. Such effects cannot be completely avoided, as the mea-
sured field itself destroys the thermal equilibrium in the liguid. With
a careful setup these errors can be kept small.

e The measured volume around the temperature probe is not well de-
fined. It is difficult to calculate the energy transfer from a surrounding
gradient temperature field into the probe. These effects must be con-
sidered, since temperature probes are calibrated in liguid with homo-
geneous temperatures. There is no traceable standard for temperature
rise measurements.

e The calibration depends on the assessment of the specific density, the
heat capacity and the conductivity of the medinm. While the specific
density and heat capacity can be measured accurately with standard-
ized procedures (~ 2% for e; much better for p) , there is no standard
for the measurement of the conductivity. Depending on the method
and liquid, the error can well exceed £5%.

e Temperature rise measurements are not very sensitive and therefore
are often performed at a higher power level than the E-field measure-
ments. The nonlinearities in the system (e.g., power measurements,
different components, etc.) must be considered.

Considering these problems, the possible accuracy of the calibration of E-
field probes with temperature gradient measurements in a carefully designed
setup is about £10% (RSS) [4]. Recently, a setup which is a combination of
the waveguide techniques and the thermal measurements was presented in

[7]. The estimated uncertainty of the setup is £5% (RSS) when the same
liquid is used for the calibration and for actual measurements and +7-9%
(RSS) when not. which is in good agreement with the estimates given in [4].
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Calibration with Analytical Fields

In this method a technical setup is used in which the field can be caleulated
analytically from measurements of other physical magnitudes (e.g., input
power). This corresponds to the standard field method for probe calibration
in air; however, there is no standard defined for fields in lossy liquids.

When using calculated fields in lossy liquids for probe calibration, several
points must be considered in the assessment of the uncertainty:

e The setup must enable accurate determination of the incident power.

e The accuracy of the calculated field strength will depend on the as-
sessment of the dielectric parameters of the liquid.

e Due to the small wavelength in liguids with high permittivity, even
small setups might be above the resonant cutoff frequencies. The field
distribution in the setup must be carefully checked for conformity with
the theoretical field distribution.

In the following section a setup which allows the analytical calculation
of the SAR will be introduced.

New Waveguide Setup for Probe Calibration
Rectangular wavegnides are self-contained systems. In the frequency band
in which only the dominant TE;, mode exists, highly accurate fields can be
generated for calibration purposes if reflections can be minimized or compen-
sated for. Considerable standing waves unavoidably occur if a lossy liquid
is inserted in the waveguide. However, the cross sectional field distribution
which is defined only by the geometry is not modified by these standing
waves, a fact which can be utilized for generating well defined fields inside
lossy liguid.

Three different standard waveguides (R9, R14 and R22) with overlapping
frequency ranges were realized covering the frequency range of interest, i.e.,
from 800 up to 2500 MHz. In each waveguide, a planar, dielectric slab (e,
= 3.3) was introduced to minimize reflections (return loss < -10dB). The
lossy tissue simulating liguid in which the probe had to be calibrated was
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1'::35

[ spacer

Figure 5.1: Experimental setup for assessment of the conversion factor when
using a vertically rectangular waveguide.

The here presented waveguide system is a robust and easy-to-use setup en-
abling calibration of dosimetric E-field probes with high precision. Ewven
more important is that the calibration of the setup can be reduced to power
measurements which can be traced to a standard calibration procedure. The
practical limitation given by the waveguide size to the frequency band be-
tween 800 and 2500 MHz is not severe in the context of compliance testing,
since the most important operational frequencies of mobile communications
systems are covered. The presented waveguide system is therefore well suited
for implementation as a standard calibration technique for dosimetric probes
in this frequency range. For frequencies below 800 MHz, transfer calibration
with temperature probes remains the most practical way to achieve calibra-
tion with decent precision.
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filled into the vertically standing waveguide. The medium depth had to be
chosen such that the standing waves within the liquid were negligible, i.e.,
larger than three times the skin depth (<< -50 dB at the interface liguid-slab).
The attenuation of the waveguide adapters was determined to be 0.05 dB by
the transmission method using two identical adapters. Table 5.1 gives an
overview of some of the construction details.

R9 R14 R22
WG cross section™  248x 124 165x82.5 109x54.7
Spacer height® 50 30 25
Liquid height* 150 130 80

*

all dimensions in mm

Table 5.1: Description of the waveguide systems.

With these setups., the total power absorbed by the lossy liguid can be
accurately determined by measurement of the forward and reflected powers.
Since all power entering the lossy ligquid is absorbed by the liguid, the volume
SAR can be determined as:

sar = 2w =T 2,V ) (2240 (5.2)

Cos
abd 1

The here presented waveguide system is a robust and easy-to-use setup en-
abling calibration of dosimetric E-field probes with high precision. Even
more important is that the calibration of the setup can be reduced to power
measurements which can be traced to a standard calibration procedure. The
practical limitation given by the waveguide size to the frequency band be-
tween 800 and 2500 MHz is not severe in the context of compliance testing,
since the most important operational frequencies of mobile communications
systems are covered. The presented waveguide system is therefore well suited
for implementation as a standard calibration technique for dosimetric probes
in this frequency range. For frequencies below 800 MHz, transfer calibration
with temperature probes remains the most practical way to achieve calibra-
tion with decent precision.
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12.4 SYSTEM PERFORMANCE CHECK

The system performance check is performed prior to any usage of the system in order to guarantee
reproducible results. The system performance check verifies that the system operates within its

specifications of +10%. The system performance check results are tabulated below. And also the
corresponding SAR plot is attached as well in the SAR plots files.

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

o The measurements were performed in the flat section of the SAM twin phantom filled with head
and body simulating liquid of the following parameters.

o The DASY5 system withan E-fileld probe EX3DV4 SN: 3820 was used for the measurements.

¢ The dipole was mounted on the small tripod so that the dipole feed point was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was

15 mm (below 1 GHz) and 10 mm (above 1 GHz) from dipole center to the simulating liquid
surface.

e The coarse grid with a grid spacing of 10mm was aligned with the dipole.

e Special 7x7x7 fine cube was chosen for cube integration (dx=5 mm, dy= 5 mm, dz= 5 mm).
e Distance between probe sensors and phantom surface was set to 2 mm.

e The dipole input power was 1W+3%.

e The results are normalized to 1 W input power.

Depth of Liquid

#

20

22

i

o Note: For SAR testing, the depth is 15cm shown above
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SYSTEM PERFORMANCE CHECK RESULTS

Body835 23.1 21.7 0.25 2.28 9.27 9.12 -1.62 + 10 [2013-7-30
Body1900 234 21.7 0.25 10.30 40.80 41.20 0.98 +10 [2013-7-31
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12.5 EUT CONDUCTED POWER

The following procedure had been used to prepare the EUT for the SAR test.
To setup the desire channel frequency and the maximum output power. A Radio Communication Tester
“CMU200 ” was used to program the EUT.
GSM 850 / GPRS 850:

Network Support: GSM only / GPRS/EDGE

Main Service: Circuit Switched / Packet data

Power Setting: 33dBm / 33dBm
GSM 1900 / GPRS 1900:

Network Support: GSM only / GPRS/EDGE

Main Service: Circuit Switched / Packet data

Power Setting: 30dBm / 30dBm

GSM Conducted Output Power(dBm):

Band GSM 850 GSM 1900
Channel 128 190 251 512 661 810
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880 1909.8
Maximum Burst-Averaged Output Power
GSM(GMSK,1 Tx Slot) 32.23 32.27 32.22 29.42 29.47 29.42
GPRS 8 (1 Tx Slot) 32.12 32.19 32.09 29.38 29.43 29.35
GPRS 10 (2 Tx Slot) 29.06 29.11 29.08 26.22 26.31 26.28
GPRS 11 (3 Tx Slot) 27.45 27.49 27.35 24.35 24.41 24.32
GPRS 12 (4Tx Slot) 25.32 25.47 25.40 23.21 23.32 23.26
EDGE 8 (1 Tx Slot) 25.45 25.52 25.47 24.56 24.62 24.55
EDGE 10 (2 Tx Slot) 24.32 24.39 24.36 23.45 23.49 23.41
EDGE 11 (3 Tx Slot) 22.21 22.32 22.30 21.32 21.41 21.35
EDGE 12 (4 Tx Slot) 21.02 21.12 21.03 20.12 20.25 20.13
Maximum Frame-Averaged Output Power
GSM(GMSK,1 Tx Slot) 23.20 23.24 23.19 20.39 20.44 20.39
GPRS 8 (1 Tx Slot) 23.10 23.17 23.07 20.36 20.41 20.33
GPRS 10 (2 Tx Slot) 23.04 23.09 23.06 20.20 20.29 20.26
GPRS 11 (3 Tx Slot) 23.19 23.23 23.09 20.09 20.15 20.06
GPRS 12 (4Tx Slot) 22.31 22.46 22.39 20.20 20.31 20.25
EDGE 8 (1 Tx Slot) 16.42 16.49 16.44 15.53 15.59 15.52
EDGE 10 (2 Tx Slot) 18.30 18.37 18.34 17.43 17.47 17.39
EDGE 11 (3 Tx Slot) 17.95 18.06 18.04 17.06 17.15 17.09
EDGE 12 (4 Tx Slot) 18.01 18.11 18.02 17.11 17.24 17.12

Remark: The frame-averaged power is linearly scaled the maximum burst-averaged power based on
time slots. The calculated methods are shown as below:

Frame-averaged power = Burst-averaged power (1 Uplink) — 9.03 dBm
Frame-averaged power = Burst averaged power (2 Uplink) — 6.02 dBm
Frame-averaged power = Burst-averaged power (3 Uplink) — 4.26 dBm
Frame-averaged power = Burst averaged power (4 Uplink) — 3.01 dBm

Note: Per KDB 447498 D01v05r01, the maximum output power channel is used for SAR testing and for
further SAR test reduction.
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WCDMA Conducted output power(dBm):

As the SAR body tests for WCDMA Band V, we established the radio link through call processing. The
maximum output power were verified on high, middle and low channels for each test band according to
3GPP TS 34.121 with the following configuration:a 12.2kbps RMC, 64,144,384 kbps RMC with TPC set
to all “all “1’s”b Test loop Mode 1

The following procedures had been used to prepare the EUT for the SAR test.

HSDPA Setup Configuration:
Table C.10.1.4: B values for transmitter characteristics tests with HS-DPCCH

Sub-test Be Ba Bd Be/Ba Bus CM (dB) MPR (dB)
(SF) (Note1, (Note 3) (Note 3)
Note 2)
1 215 15115 64 2115 415 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
{Note 4) (Note 4) (Note 4)
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note 1:  Aack, Anack and Acai = 30/15 with B, =30/15* ..

Note 2: For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Emor Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase

discontinuity in clause 5.13.1AA, Axck and Anack = 30/15 with 3, =30/15* B, and Acai = 24/15

with B, =24/115* f_.

Note 3: CM =1 for B/Bg =12/15, Brs/B=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCHthe MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release 6 and later releases.

Note 4:  For subtest 2 the B/Bq ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is
achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to B = 11/15 and Bq
=15/15.

HSUPA Setup Configuration:
Table C.11.1.3: p values for transmitter characteristics tests with HS-DPCCH and E-DCH

Sub- Be Ba Ba | Be/Pa BHs Bec Bed Bed Bed CcM MPR | AG E-
test (SF) (Notet) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFCI
(Note 6) (Note (Note (Note
2) 2) 6)
1 11/15 15/15 64 1115 | 22115 | 209/2 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note (Note 25
3) 3)
2 6/15 15/15 64 6/15 12/15 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 30/15 | 30/15 | Bea1: 47/15 4 2 2.0 1.0 15 92
Bea2: 47/15 4
4 2/15 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71
5 15/15 15/15 64 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note (Note
4) 4)

Note 1: Anck, Anack and Acgr = 30/15 with ﬁhs =30/15"* /8': .

Note 2:  CM = 1 for Bc/Ba =12/15, Pns/pc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.

Note 3:  For subtest 1 the B/pqratio of 11/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to Bc = 10/15 and pg = 15/15.

Note 4:  For subtest 5 the B/pqratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc = 14/15 and pg = 15/15.

Note 5:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.

Note 6:  Bed can not be set directly, it is set by Absolute Grant Value.
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Band WCDMA Band Il
Channel 9262 9400 9538
Frequency(MHz) 1852.4 1880.0 1907.6
AMR 23.15 23.12 23.08
RMC12.2K 23.22 23.18 23.15
HSDPA Subtest-1 22.19 22.15 22.11
HSDPA Subtest-2| 22.18 22.15 22.13
HSDPA Subtest-3| 22.08 22.06 22.05
HSDPA Subtest-4| 22.11 22.08 22.09
HSUPA Subtest-1 22.08 22.06 22.07
HSUPA Subtest-2| 22.05 22.07 22.03
HSUPA Subtest-3| 22.08 22.05 22.02
HSUPA Subtest-4| 22.06 22.04 22.03
HSUPA Subtest-5| 22.04 22.02 22.03

Note:
Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA/HSUPA output
power is < 1/4dB higher than RMC, HSDPA/HSUPA SAR evaluation can be excluded.
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WLAN Conducted output power(dBm):

Average power(dBm)
Mode Channel Frequence Date Rate(bps)
M 2M 5.5M 11M
1 2412 MHZ 8.87 8.82 8.78 8.72
802.11b 6 2437 MHZ 8.75 8.70 8.66 8.62
11 2462 MHZ 8.68 8.63 8.60 8.56
Average power(dBm)
Mode Channel | Frequence Date Rate(bps)
6M 9IM 12M 18M 24M 36M 48M 54M
1 2412 MHZ | 7.23 7.18 7.15 7.11 7.09 7.05 7.01 6.95
802.11g 6 2437 MHZ | 7.11 7.06 7.01 6.95 6.92 6.86 6.81 6.78
11 2462 MHZ | 7.03 6.98 6.95 6.90 6.85 6.82 6.78 6.73
Average power(dBm)
Mode Channel | Frequence Date Rate(bps)
6.5M 13M 20M 26M 39M 52M 58M 65M
1 2412 MHZ | 6.88 6.85 6.78 6.72 6.68 6.62 6.59 6.53
8 " 6 2437MHZ | 6.72 | 6.66 | 662 | 6.56 | 651 | 6.48 | 6.43 | 6.39
11 2462 MHZ | 6.67 6.63 6.59 6.55 6.51 6.48 6.42 6.40
Bluetooth Conducted output power(dBm)
Average power(dBm)
Mode Frequence Date Rate
DH1 DH3 DH5 | 2DH1 | 2DH3 | 2DH5 | 3DH1 | 3DH3 | 3DH5
CHO00 2402MHZ 0.72 0.69 065 | 065 | 062 | 058 | 058 | 0.55 | 0.51
CH39 2441MHZ 0.85 0.82 0.79 | 0.80 | 0.76 | 0.71 0.72 | 0.69 | 0.64
CH78 2480MHZ 0.61 0.59 0.56 | 0.56 | 0.53 0.50 | 052 | 048 | 0.43
Note:

1.  Per KDB 248227 D01 v01r02, choose the highest output power channel to test SAR and
determine further SAR exclusion

For each frequency band, testing at higher data rates and higher order modulations is not

required when the maximum average output power for each of these configurations is less
than 1/4dB higher than those measured at the lowest data rate

the SAR test can be excluded.

Per KDB 248227,11g and 11n-HT20 output power is less than 1/4 dB higher than 11b mode,
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12.6 SAR TEST CONFIGURATIONS

Edge1

Camera @

()
Bluetooth & WLAN Antenna

Edge2 Edge4
= {Vi WWAN Antenna
o view ]
Edge3
Antennas Wireless Interface

GSM850/PCS1900

WWAN Antenna WCDMA Band Il

Bluetooth

Bluetooth & WLAN Antenna WLAN 2 4GHz Band

Page 34 of 85
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




FCCID: 2AANCBW

Date of Issue :August 1, 2013

Compliance Certification Services Inc.

. rf Report No: C130718S03-SF

SAR test exclusion table distance is £ 50mm

Wireless Interface GSM850

PCS1900

GPRS850

1 Tx slot

GPRS1900
1 Tx slot

WCDMA

Band Il

Exposure
Position

Tune-up Maximum power (dBm) 33

30

33

30

24

Tune-up Maximum rated power (mW)

1995.26

1000.00

1995.26

1000.00

251.19

Antenna to user (mm)

5

Rear

SAR exclusion threshold (mW) 16.4

10.9

16.4

10.9

11.02

Side

SAR testing required? Yes

Yes

Yes

Yes

Yes

Antenna to user (mm)

Edge 1

SAR exclusion threshold (mW)

SAR testing required?

Antenna to user (mm)

Edge 2

SAR exclusion threshold (mW)

SAR testing required?

Antenna to user (mm)

Edge 3

SAR exclusion threshold (mW) 16.4

10.9

16.4

10.9

11.02

SAR testing required? Yes

Yes

Yes

Yes

Yes

Antenna to user (mm)

Edge 4

SAR exclusion threshold (mW) 16.4

10.9

16.4

10.9

11.02

SAR testing required? Yes

Yes

Yes

Yes

Yes

Exposure
Position

Wireless Interface

802.11b

Bluetooth

Tune-up Maximum power (dBm)

9

1

Tune-up Maximum rated power (mW)

7.94

1.26

Rear
Side

Antenna to user (mm)

5

5

SAR exclusion threshold (mW)

9.7

9.6

SAR testing required?

No

No

Edge 1

Antenna to user (mm)

5

5

SAR exclusion threshold

9.7

9.6

SAR testing required?

No

No

Edge 2

Antenna to user (mm)

SAR exclusion threshold (mW)

SAR testing required?

Edge 3

Antenna to user (mm)

SAR exclusion threshold (mW)

SAR testing required?

Edge 4

Antenna to user (mm)

SAR exclusion threshold (mW)

SAR testing required?
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SAR test exclusion table distance is > 50mm

wiokss meece | aswaso | eostooo | sy T reaee] oo
E;ggﬁi%': Tune-up Maximum power (dBm) 33 30 33 30 24
Tune-up Maximum rated power (mW)| 1995.26 1000.00 1995.26 1000.00 | 251.19
Antenna to user (mm) 105
Edge 1 SAR exclusion threshold (mW) 470.8 659.0 470.8 659.0 660.2
SAR testing required? Yes Yes Yes Yes No
Antenna to user (mm) 155
Edge 2 SAR exclusion threshold (mW) 749.6 1159.0 749.6 1159.0 | 1160.2
SAR testing required? Yes No Yes No No
Antenna to user (mm)
Edge 3 SAR exclusion threshold (mW)
SAR testing required?
Antenna to user (mm)
Edge 4 SAR exclusion threshold (mW)
SAR testing required?

Wireless Interface 802.11 b Bluetooth
Exposure
Position Tune-up Maximum power (dBm) 9 1
Tune-up Maximum rated power (mW) 7.94 1.26
Antenna to user (mm)
Edge 1 SAR exclusion threshold
SAR testing required?
Antenna to user (mm) 125 125
Edge 2 SAR exclusion threshold (mW) 847.0 846.0
SAR testing required? No No
Antenna to user (mm) 115 115
Edge 3 SAR exclusion threshold (mW) 747.0 746.0
SAR testing required? No No
Antenna to user (mm) 55 55
Edge 4 SAR exclusion threshold (mW) 147.0 146.0
SAR testing required? No No
Note:

1.

2.

3.

Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
Per KDB 447498 D01v05r01, for larger devices, the test separation distance is determined by the closest
separation between the antenna and the user.
Per KDB 447498 D01v05r01, standalone SAR test exclusion threshold is applied; If the distance of the antenna to
theuser is < 5mm, 5mm is used to determine SAR exclusion threshold
Per KDB 447498 D01v05r01, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[\f(GHz)] < 3.0
for1-g SAR and < 7.5 for 10-g extremity SAR
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest MW and mm before calculation
The result is rounded to one decimal place for comparison
For < 50 mm distance, we just calculate mW of the exclusion threshold value (3.0) to do compare.
This formula is [3.0] / [Nf(GHz)] -[(min. test separation distance, mm)] = exclusion threshold of mW
Per KDB 447498 D01v05, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test exclusion
threshold is determined according to the following
a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)] mW, at 100 MHz to 1500 MHz
b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz
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12.7 EUT SETUP PHOTOS

Rear Side in body position Edge1 in body position

A

EUT Setup Configuration 1 EUT Setup Confiquration 2
Edge2 in body position Edge3 in body position
-
o [
[
_A_-‘
EUT Setup Configuration 3 EUT Setup Configuration 4
Edge4 in body position Edge5 in body position

EUT Setup Confiquration 5
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12.8 SAR MEASUREMENT RESULTS
Hotspot SAR Test Records

GSM SAR
Turn-
and | Wode | pJemt | DL on | b | power | U7, | Sealng | Tor” | samtg | savig
(4Bm) | Bm) @B) | (MW/g) | mwig)
GSM850 GSM RearSide | 0 |[190| 8366 | 3227 | 33 1183 | 0.09 | 0610 | 0.722
GSM850 GSM Edge 1 0 |190| 8366 | 3227 | 33 1.183 | -0.05 | 0.119 | 0.141
GSM850 GSM Edge 2 0 |190| 8366 | 3227 | 33 1.183 | -0.08 | 0.056 | 0.066
GSM850 GSM Edge 3 0 |128| 8242 | 3227 | 33 1183 | 0.03 | 0651 | 0.770
GSM850 GSM Edge 3 0 |190| 836.6 | 3227 | 33 1.183 | -0.05 | 0.791 | 0.936
GSM850 GSM Edge 3 0 |251| 8486 | 3227 | 33 1.183 | -0.09 | 0.660 | 0.781
GSM850 GSM Edge 4 0 |190| 8366 | 3227 | 33 1183 | -0.04 | 0517 | 0612
GSM850 | GPRS 1Tx Slot | RearSide | 0 | 190 | 836.6 | 32.19 | 33 1205 | 0.06 | 0.539 | 0.605
GSM850 | GPRS 1 Tx Slot | Edge 1 0 |190| 8366 | 3219 | 33 1205 | -0.04 | 0.129 | 0.155
GSM850 | GPRS 1 Tx Slot | Edge 2 0 |190| 8366 | 3219 | 33 1.205 | -0.07 | 0.056 | 0.067
GSM850 | GPRS 1 Tx Slot | Edge 3 0 |190| 836.6 | 3219 | 33 1205 | -0.05 | 0.287 | 0.346
GSM850 | GPRS 1 Tx Slot | Edge 4 0 |190| 8366 | 3219 | 33 1.205 | 0.08 | 0.508 | 0.612
GSM1900 GSM RearSide | 0 |[661|1880.0| 29.47 | 30 1130 | 012 | 0588 | 0.664
GSM1900 GSM Edge 1 0 |661]1880.0| 29.47 | 30 1130 | -0.05 | 0.091 | 0.103
GSM1900 GSM Edge 3 0 |661|1880.0 | 29.47 | 30 1130 | -0.08 | 0.582 | 0.658
GSM1900 GSM Edge 4 0 |661]1880.0| 29.47 | 30 1130 | -0.10 | 0504 | 0.569
GSM1900 | GPRS 1Tx Slot | Rear Side | 0 | 661 | 1880.0 | 29.43 | 30 1.140 | -0.07 | 0.553 | 0.631
GSM1900 | GPRS 1Tx Slot | Edge 1 0 |661]1880.0| 29.43 | 30 1140 | 0.08 | 0.079 | 0.090
GSM1900 | GPRS 1Tx Slot | Edge 3 0 |661]1880.0| 29.43 | 30 1140 | 0.07 | 0552 | 0.629
GSM1900 | GPRS 1Tx Slot | Edge 4 0 |661]1880.0| 29.43 | 30 1.140 | -0.06 | 0479 | 0.546
WCDMA SAR
. max | Turn- . Power Scaled
Band Mode poet ('?T"f“l') ch. (';;:&') Power L}’n':it ‘T':‘;Tt':? Drift | SAR1g | sAR1g
(dBm) | 3Bm) (@B) | (MWIg) [ (mwig)
WCDMA Il | RMC 12.2k | RearSide | 0 |9262 | 18524 | 2322 | 24 1.197 | -0.08 | 0560 | 0.670
WCDMA Il | RMC 12.2k | Edge 3 9262 | 18524 | 2322 | 24 1197 | -011 | 0522 | 0.625
WCDMA Il | RMC 12.2k | Edge 4 0 |9262 (18524 | 2322 | 24 1.197 | 0.04 | 0.658 | 0.787
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12.9 SAR MULTI XMITER ASSESSMENT

Simultaneous Transmission configuration Body Note
GSM(Voice) + WLAN 2.4GHz(data) Yes 2.4GHz Hotspot
GPRS/EDGE(Data) + WLAN 2.4GHz(data) Yes 2.4GHz Hotspot
WCDMA(Data) + WLAN 2.4GHz(data) Yes 2.4GHz Hotspot
GSM(Voice) + Bluetooth(data) Yes Bluetooth Tethering
GPRS/EDGE(Data) + Bluetooth (data) Yes Bluetooth Tethering
WCDMA(Data) + Bluetooth (data) Yes Bluetooth Tethering
Note:
1. 2.4GHz WLAN and BT share the same antenna, and cannot transmit simultaneously.
2. EUT will choose either GSM/WCDMA according to the network signal condition; therefore, GSM/WCDMA cannot
transmit simultaneously.
3. The reported SAR summation is calculated based on the same configuration and test position.
4,

For simultaneous transmission analysis, WLAN & Bluetooth SAR is estimated per KDB 447498 D01v05r01 based
on the formula below.

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ v f(GHz)/x] W/kg
for test separation distances < 50 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.
0.4 Wikg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.

5. Per KDB 447498 D01v05r01, simultaneous transmission SAR is compliant if,

1) Scalar SAR summation < 1.6W/kg.

2) SPLSR = (SAR1 + SAR2)1'5 / (min. separation distance, mm), and the peak separation distance is determined
from the square root of [(X1-X2)2 + (y1-y2)2 + (z1-22)2], where (x1, Y1, 1) and (X2, y2, Z2) are the coordinates of
the extrapolated peak SAR locations in the zoom scan
If SPLSR < 0.04, simultaneously transmission SAR measurement is not necessary

3) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg

In this report, 50mm separation is applied to conservatively estimate SAR value for separation distance > 50mm

Mode/Band e Exposure Position Rear Side Edge1 Edge2 Edge3 Edge4
Test separation 0 0 125 115 55
WLAN 2.4GHz 9 dBm 0.33 0.33 0.033 0.033 0.033
Estimated SAR (W/kg)
Bluetooth 1 dBm 0.05 0.05 0.005 0.005 0.005
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Result of SUM ) SAR1g of Hotspot

SUM Y SAR1g (GSM850+WLAN(2.4G) or Bluetooth)
, SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
limih] Sl 2.4G Blustoooth |\ AN(2.4G) Bluetooth
Rear Side 0 0.722 0.33 0.05 1.052 0.772
Edge 1 0 0.141 0.33 0.05 0.471 0.191
Edge 2 0 0.066 0.033 0.005 0.099 0.071
Edge 3 0 0.936 0.033 0.005 0.969 0.941
Edge 4 0 0.612 0.033 0.005 0.645 0.617
SUM Y SAR1g (GPRS850+WLAN(2.4G) or Bluetooth)
, SUM SUM
) Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] | SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
[mm] | GPRS850 | 54 | Blustoooth |\ AN(2.4G) Bluetooth
Rear Side 0 0.605 0.33 0.05 0.935 0.655
Edge 1 0 0.155 0.33 0.05 0.485 0.160
Edge 2 0 0.067 0.033 0.005 0.100 0.072
Edge 3 0 0.346 0.033 0.005 0.376 0.351
Edge 4 0 0.612 0.033 0.005 0.645 0.617
SUM Y SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)
, SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[Wikg]
Position
WWAN + WWAN +
[mm] PCS 1900 [ WLAN24G | Bluetoooth | "\ (2.4) Bluetooth
Rear Side 0 0.664 0.33 0.05 0.994 0.714
Edge 1 0 0.103 0.33 0.05 0.433 0.153
Edge 3 0 0.658 0.033 0.005 0.691 0.663
Edge 4 0 0.569 0.033 0.005 0.602 0.574
SUM Y SAR1g (GPRS1900+WLAN(2.4G) or Bluetooth)
. SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(19)[W/kg] | SAR(1g)[W/kg]
Position
WWAN + WWAN +
[mm] GPRS1900 | WLAN 2.4G | Bluetoooth | "y (2.4G) Bluetooth
Rear Side 0 0.631 0.33 0.05 0.961 0.681
Edge 1 0 0.090 0.33 0.05 0.420 0.140
Edge 3 0 0.629 0.033 0.005 0.662 0.634
Edge 4 0 0.546 0.033 0.005 0.579 0.551
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SUM ) SAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
lantmf ARl ) re | RISl e i) Bluetooth
Rear Side 0 0.670 0.33 0.05 1.000 0.720
Edge 3 0 0.625 0.033 0.005 0.658 0.630
Edge 4 0 0.787 0.033 0.005 0.820 0.792
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14. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CZC048171H N/A N/A
Signal Generator Agilent 83732B US37101915 | 06/04/2013 | 06/03/2014
S-Parameter Network | 5 ot E5071B MY42301382 | 03/11/2013 | 03/10/2014
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 01/23/2013 | 01/22/2014
Set
Power Meter Agilent E4416A QB41292714 03/16/2013 | 03/15/2014
Peak & Average sensor Agilent E9327A CF0001 03/16/2013 | 03/15/2014
E-field PROBE SPEAG EX3DV4 3820 12/10/2012 | 12/09/2013
DAE SPEAG DEA4 679 01/16/2013 | 01/15/2014
DIPOLE 835MHZ
ANTENNA SPEAG D835V2 4d092 06/17/2013 | 06/16/2014
DIPOLE 1900MHZ
ANTENNA SPEAG D1900V2 5d142 06/10/2013 | 06/09/2014
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SAM PHANTOM
(ELI4 v4.0) SPEAG QDOVA001BB 1102 N/A N/A
Twin SAM Phantom SPEAG QDO000P40CD 1609 N/A N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG Cs8cC F10/5E6AA1/C101 N/A N/A
HAQUID CALIBRATION | ANTENNESSA| 4105 OCP9 00425167 N/A N/A

15. FACILITIES

All measurement facilities used to collect the measurement data are located at

X No.10, Weiye Rd., Innovation Park, Eco & Tec. Development Part, Kunshan City, Jiangsu

Province, China.
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System Performance Check Plots
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DAE calibration report DEA4 SD000D04BJ SN:679
SAR Test Plots
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc. Date: 7/30/2013
SystemPerformanceCheck-D835_2013.07.30
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN4d092
Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835
MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.957 S/m; ¢, = 56.537; p = 1000 kg/m3
Room Ambient Temperature: 23.1°C; Liquid Temperature: 21.7°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3820; ConvF(9.07, 9.07, 9.07); Calibrated: 12/10/2012;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn679; Calibrated: 1/16/2013
Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: TP:xxxx
DASY52 52.8.5(1059);
SEMCAD X Version 14.6.8 (7028)
System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=3.0mm (EX-
Probe)/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.74 W/kg
System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=3.0mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.528 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 3.20 W/kg
SAR(1 g) = 2.28 W/kg; SAR(10 g) = 1.56 W/kg
Maximum value of SAR (measured) = 2.79 W/kg
Wikg
— 2.790

— 2.296

1.802

1.309

0.815

0.321
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Test Laboratory: Compliance Certification Services Inc. Date: 7/31/2013
SystemPerformanceCheck-Body D1900_2013.7.31
DUT: Dipole 1900 MHz ; Type: D1900V2; Serial: D1900V2 - SN:5d142
Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency: 1900
MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.561 S/m; ¢, = 51.572; p = 1000 kg/m3
Room Ambient Temperature: 23.1°C; Liquid Temperature: 21.7°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3820; ConvF(7.3, 7.3, 7.3); Calibrated: 12/10/2012;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn679; Calibrated: 1/16/2013
Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: TP:xxxx
DASY52 52.8.5(1059);
e SEMCAD X Version 14.6.8 (7028)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 13.0 W/kg
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.707 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 17.8 W/kg
SAR(1 g) =10.3 W/kg; SAR(10 g) = 5.55 W/kg
Maximum value of SAR (measured) = 14.4 W/kg

Wikg
— 14.400

— 11.584

8.767

h.951

3.134

0.318
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zoughnusstrasse 43, B004 Zurich, Switrerland

Accradied by e Swiss Acceditalion Service (SAS)
The Swiss Accreditation Service is one of tha signatories 1o the EA
Muliilateral Agreement for the recognition of calibration certificates.

Auden

Climml

Schwelzerischer Kalibrierdienst
Service suisse @' étalonnage
Sorvizio svizzero di taratura
Swiss Calibration Sorvice

hecreditation No.: SCS 108

Cortificate No: DB3SV2-4d092 _Juni3

[CALIBRATION CERTIFICATE

Ciyact

Cakbration procedurs|s)

Calibration date

DE35V2 - SN; 4d0g92

QA CAL-05.49

Calibration procedure for dipole validation kits above 700 MHz

June 17, 2013

| Calibraticn Equipment used (MSTE critical for calibratian)

This casivation conificate documants e fraceability 10 nabonal standards, which reatze the physical units of measuremants (SI).
The megsurements and the incenainties with conliderce probabifity are ghven on the following pages and ang part of the cartificate.,

All calirabons have been conducted in the closed aborniony faciity: environmant temperature (22 + 3)°C and humidity < 70%.

This cafibmbon cerfificabe ahall not ba reproduced axcapl in hull without wishan approsal-of the nborbony:

Primary Standds |ip# Cal Daso [Certilicate Mo.} Sehpdutd Calbribion

Powar meler EFM-428, GBEIT4B0704 01+NBv-12 [No, -21 T=01840) Oct-§3

Power senzor HP 84814 USITEeeres Of-Mge-12 (Mo, 21 7-01840) Oet-13

Ralerencs 20 @B Attenualor SN 5058 (20%) Od-Apr-13 (Mo, 217-01738) Apr-14

Type-N mismatch combination SN s047.3 7 08327 4-Apr-13 (Mo, 217-01739) Apr-14

Asderence Probe ESIDV3 Shi; 3205 28-Doc-12 (Mo, ES53-3205_Dect2) Doe-13

DAE4 BN 601 25-hpr-13 (No, DAE4-501_Apri3) Apr-14

Secondary Standards I Check Date {in houss) Schadudad Chack

Power sansor HF 84814 MY 100231 7 1B-0ct-02 (ir henrsn chock COet-11) I howse check: Oct-13

RF gensator RES SMT-06 100005 04-Aug-88 (in house check Oot-11) in house check: Oct-13

Feotwork Anptyzer HP 8753E UB3I7TI00585 54206 18-0et-00 {in house check Oct-12) b hodsa check; Oct-13
MNmmiy Fumetion Signatuns

Calibratied by: Je0n Kasirali Laboratory Technickan /‘P—L A

Approved by Katja Pokovic Tochrical Manngor g

=6 2 = ts—

Issved Juna 17,2013

Certificate Mo: DBISV2-4d082_Jun13
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Calibration Laboratory of 5“'@"&, Schwelzerischer Kalibrierdienst
Schmid & Partner g Sorvice sulsse d'étalonnage

Engineering AG e Servizio svizzero d| taralura
Zeughausstrasse 43, 8004 Zurich, Switzerland oy ,\3‘? Swiss Colibration Service
LT
Accradited by the Swiss Acoreditalion Senice (SAS) Accreditation No.: SCS 108

The Swiss Aceraditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cortiffestes

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} IEC 82208-1, "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

c) Federal Communications Commissicn Office of Engineering & Technology (FCC QET),
“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 Radiefrequency 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 Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAAR 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
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificate No: DBE35V2-4d082_Juni3 Page 2ol B
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Measurement Conditions

DABY system configuration, as far as not given on page 1.
DASY Version DASYS VEZAT
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5 mm
Frequency B35 MMz =1 MHz
Head TSL parameters
The foflowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho'm
Measured Head TSL parameters 220 20.2)"C 40.5 =8 % 0.94 mhofm = B %
Head TSL temperature change during test <0.5%C sita -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Hoad TSL Condition
SAR measurad 250 mW input powsar 2,47 Wikg

SAR far nomingal Head TSL parameters

normalized 10 1W

9.51 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 250 mW input powar 1.58 Wikg

SAR for nominal Head TSL parameters namalized 1o 1W 6.18 Wikg = 16.5 % (k=2)
Body TSL parameters

The lollowing parameters and calculations were applied.
Temperaiure Permittivity Conductivity

Nominal Body TSL parameters 220°C 552 0.97 mhaim

Measured Body TSL parameters (22.0 £ 0.2) "C 536 +6% .99 mho/m + 6 %

Body TSL temperature change during test < 0.5%C - e
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measured 250 mW input power 2,37 Wikg

SAR for nominal Body TSL parametars

nomalized o 1W

9.27 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL

condifion

SAR measured

250 mW input powear

1.56 Wikg

SAR for nominal Bedy TSL paramatars

nommalized to TW

.14 Wikg = 16.5 % (k=2)

Cenilicate Mo: DE3ISV2-44082_Juni3
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Appendix
Antenna Parameters with Head TSL

Impedance, transiormead 1o feed point 5240-1110
Returm Loss - 31.86dB

Antenna Parameters with Body TSL

Impedanca, transtormed to feed poind 47010 -311
Aetum Loss -28.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.385ns I

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

The dipola is made of standard semirgid coaxial cabla. The center conductar of the feeding line is directly connected o the
second amn of the dipale. The antenna is themfore shor-circuited for DS-signals. On some of the dipoles, small end caps
are added to the dipele arms in order to improve matching when loaded aceornding 1o the posilion as explained in the
"Measuremant Cenditions® paragraph. The SAR data are not affected by this change. The overall dipols length is stil
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 ba damaged

Additional EUT Data

Manufaciured by SPEAG
Manufactured on September 15, 2009
Cerificate Mo: DEISV2-4d0092 _Juni3 Paged ol 8

Fage 5o 0T 89
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C130718S03-SF FCCID: 2AANCBW Date of Issue :August 1, 2013

DASYS5 Validation Report for Head TSL

Date: 13.06.2013
Test Laboratory: Industry Canada - Certification & Engincering Bureau
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d092

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium parameters used: f= 835 MHz; o = 0,94 S/m; & = 40.5; p = 1000 kg/m’
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEENECIANSI CG3. 19-2007)

DASYS52 Configuration:
»  Probe: ES3DV3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012:
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrared: 25.04.2013
+  Phantom: Flat Phantom 4.9L; Type: QDOD0OP49A A; Serial: 1001
o« DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Secan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dv=3mm, di=5mm

Reference Value = 56.874 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 3.75 Wikg

SAR(1 g) = 2.47 Wikg: SAR(10 g) = 1.59 Wikg

Maximum value of SAR (measured) = 2,89 Wikg

0dB = 2.89 Wikg =4.61 dBW/kg

Carificate Mo: DEISV2-4d092 _Juni3 FPege 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Drate: 17.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V 2 - 5N: 44092

Communication System: UID 0 - CW ; Frequency: 35 MHz

Medium parameters used: f = 835 MHz; o= 0.99 $/m; & = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANSI C63,19-2007)

DASY352 Configuration:
= Probe: ES3DV3 - SN3205; Conv(6.04, 6.04, 6.04); Calibraied: 28.12.2012:
» Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
» DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)}/Cube 0:
Measurement grid: dy=3mm, dy=5mm, de=5mm

Reference Walue = 54.483 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.47 Wikg

SAR(1 g) = 2.37 Wikg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 2.76 Wika

0dB =276 Wikg =441 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of _,«:"*'{‘Q'j}":} S Schwoizerischer Kalibrierdienst

Schmid & Partner o Servica suisse d'étalonnage
Enginearing AG % c Servizlo svizzero df taratura

Zeughaussirasse 43, 8004 Furich, Switzerand % ﬁ\:“ S5 Swiss Calibration Servics

Accradiad by the Swiss Accraditalion Servica (SAS)

Rccreditation Mo, SC3 108

The Swiss Accreditation Serviee is ane of the signatories to the EA
Muttitateral Agreement for the recognition of calibration cerlicates

Client Auden

Certificate No: D1900V2-5d142_Juni13

|CALIBRATION CERTIFICATE

': Oibject

GA CAL-05.v9

Calibration procedurags)

Caltwalion data June 1 0, 2013

Calibration Equipment used (METE citical for calibeation)

D1900W2 - EM: 5d142

Calibration procedure for dipole validation kits above 700 MHz

This calibration conifcals documents the traceabaly 1o nntienal standards, which realize the physical unils of measutements (1),
The measursments and (he uncarainties with confidencs probability g givan on the following pages pnd ars pan of o cenilicate,

Al calibrations have beon conducted in tha ciosed abenatory faility: emdranmint lemparatune (22 = 3)'C and humidity < 70%

Primary Standands 1o Cal Dabe {Certificabs No.) Schadufed Calibralion
Porwar meder EPM-4424, GEAT4E0T04 O-Faov-12 (No. 21 7-07840) Cci-13
Pownr sensor HP B481A US3TH27AL 01:-Mav-12 (No. 31 7-01640) Det-13
Rislgrance 20 dB Attenuaior SN- 5058 (20%) D=1 (Mo, 217-01736) Apr-id
Type-H mismatch combination SN: SD47.3 706357 04-Ape13 (No, 217-D1738) Apr-14
Rederence Probe ES30V3 S 3205 ZEDec-12 (No. ES3-3308_Dec12) Dag-13
DAE4 | BN BOY 25-Apr-13 (Mo: DAE4-B01_Apria) Apr-14
Secondury Standards | Chixck Dt {in housa) Schadubid Chuick
Povwer sansor HP B4814 MY 41082317 1E-Dct-02 (In howsa check Oct-11) In house check: Oct-13
HF gentrator ALS SMT00 100005 D4-Aug-8 [in houmo chack Oct-11) In house check: Ool-13
| Mahwork Analyzer HP B7T53E LUSITI0685 54205 1B-Oct-00 (in howse check Qe-12) In howsa chock: Oet-13
|
MNema Function Signnuny
Calibrated by: dirion Kastran Labiorlory Tochaician — e
; - R
Appaoved by Kaljs Pdognic Technical Managar ﬁ}*{;___{__ f‘j’_’;‘é_ 3

|ssundt Jana 11, 2013

Thig calibration cartificale shall not ba reproduced asseat in full withoul withon approwal of the lnbaraton

Cedificate No: D1900W2-5d142_Juni3
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Purich, Switzedand

Schwelrerischer Knlibrierdienst
Bervice suisse d'étalonnage
Soervizio avirzero oi tarntura
Swiss Calibration Service

Accredited by the Swiss Accreditation Servica (SAS) Accroditation He.: SCS 108
The Swiss Accreditotion Service is one of the signatories o the E&
Muliflatera! Agreament for the recognition of calibration cortificates

Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, “|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢} 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 Mabile 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 cerificate are valid at the frequency indicated.

¢ Anfenna Farameters 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 Foint Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Relurn 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%.
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Measurement Conditions
DASY systam configuration, as far as not givan on paga 1.

DASY Version DASYS VWE2.8.T7

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacear

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameders and calculations wers applied.
Tempearature Parmittivity Conductivity

Mominal Head TSL parameters 220%C 40.0 .40 mho/m

Measured Head TSL parameters {220=0.2)°C 30.3:8% 1.34 mho/m £ 6%

Head TSL temperature change during test <05"C - =
SAR result with Head TSL

SAR averaged over 1 cm” (i g) of Head TSL Condition

SAR measured 250 mW nput power 0.83 Wika

SAR lor nominal Head TSL parameters normalized 1o TW 40.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” {10 g} of Head TSL condition

SAH maasured 250 mW input power 518 Wikg

SAH lor nominal Head TSL paramaters normalized 1o 1W 21.0 Wikg = 16.5 % {k=2)
Body TSL parameters

The following parametars and calculalions were applisd,
Temparatuns Permittivity Conductivity

Mominal Body TSL parameters 220"C 533 1.52 mhoim

Measured Body TSL parameters (22.0:02)"C 53728% 1.50 mho/m + 6 %

Body TSL temperature change during test <0.5%C .
SAR resuit with Body TSL

SAR averaged over 1 em® {1 g) of Body TSL Candition

SAA measurad 250 mW input power 10,1 Wikg

SAR for nominal Body TSL parameaters narmalized o 1W 40.8 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 5.41 Wikg

SAR for nominal Body TSL parameiers normatized o 1W 21.8 Wikg = 16.5 % (k=2)
Cartilicate Mo: D1900V2-5d142_Juni3d Page 3ol &
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Appendix

Antenna Parameters with Head TSL

Impedanca, transformed 10 feed poin 52B801+58|02

Aeturmn Loss -24.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4300 +6.2 82
Rewrn Loss -236dB

General Antenna Parameters and Design

Electrical Dwlay (one direction) 1.189 ns

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

The dipole s made of standard semirigid coaxial cable. The center canductor of the teeding line is diractly eonnacted to the
sacond arm of the dipole. The antenna is therefore shori-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole amms In order to improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not aflected by this change. The overall dipole langth s siill
according 1o the Standard

MNo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufacturad on March 11, 2011
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Compliance Certification Services Inc.

Report No: C130718S03-SF FCCID: 2AANCBW Date of Issue :August 1, 2013

DASYS Validation Report for Head TSL

Date: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switzerkand
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d142

Communication System; UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.34 S/m; & = 39.3; p = 1000 kg/m’
Phanmom section: Flat Section

Measurement Standard: DASYS (IEEEEC/ANST C63.19-2007)

DASY 52 Configuration;
= Probe: ES3DV3 - §MN3205; ConvFi(4.98, 4.98, 4.98); Calibrated: 28.12.2012:
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Snb01: Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA; Serial: 1001
»  DASYSZ 528701137y SEMCAD X 14.6.10{7164)

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

Reference Value = 95950 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g) = 9.83 W/kg; SAR(10 g) = 5.18 Wikg

Maximum value of SAR (measured) = 12.3 W/kg

2LE

0dB = 12.3 W/kg = 10.90 dBW/ke
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Impedance Measurement Plot for Head TSL
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Report No: C130718S03-SF FCCID: 2AANCBW Date of Issue :August 1, 2013

DASYS Validation Report for Body TSL

Date: 10.06,2013
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d142

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Meédium parameters used: £ = 1900 MHz; o = 1.5 8/m; 6: = 53.7; p= 1000 kg.-'m"
Phantom section: Flat Section

Measurcment Standard: DASY S (I[EEETEC/ANS] C63.19-2007)

DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12,2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o  DASYSZ 528.701137) SEMCAD X 14.6.10(7164)

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

Reference Value = 95950 Vim; Power Drift = (.03 dB

Peak SAR (extrapolated) = 17.4 Wiks

S5AR(1 g) = 10.1 W/kg; SAR(10 g) = 5.41 W/ikg

Maximum value of SAR (measured) = 12.8 Wike

0 dB = 12.8 W/kg = 11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

& Schweizerischer Kallbrigndionst
c Service suisse d'dinlonnage
Servizio sviezeso di taratura

Zpughausstrasse 43, 5004 Zurich, Switzerand S Swins Calibration Service
Accradited by e Swiss Accredtanon Sedvice [SAS) Accreditation Ne: SCS 108
The Swiss Accraditation Service is one of the signatories to the EA
Muktilsteral Agresmont Tor the recognition of catibration certificates.
cient  Auden Canificate No: EX3-3820 Deci2
CALIBRATION CERTIFICATE
Objeet EX3DV4 - SN:3820
| Eafibmation procedure]s) QA CAL-01.v8, QA GAL-14.v3, QA CAL-23 w4, QA CAL-25v4

' Calibration procedure for dosimetric E-field prabes

| Calibeation daks: Decambar 10, 2012

This calibration cortfiegle documents the iracsabilty |0 nolionsd stendards. shich raales the phyaical pnits of messuroments (S
| The measunamoenis and thi whicestainiies wilh confidénce probabiity any ghnen on the follcwing pages and are part of the cortificat

All calibratons have beon conduchid in ihe slosed Wboratory tacily: emironmenl lemparature (22 = 3)°C and humidity < T0%

Calibrnzian Equnamend usied (MATE crdical for callbration)

Primory Slandaros - [[¥] Cal Date {Centficate MNa. ) Schedulod Colibemtion
| Power mater E44 158 | GB41203874 28-Mar-12 (Mo. 217-01508) Apr13
| Poveor senser 44324 | MY 4 r45a087 H-har-12 (No. 217-09508) Apt-13
| Refurence 3 o5 Aseator | Sh: 85054 [3c) 2rMa 12 (No. 2900531 | Aprd
| Rioforence 30 df Attenuatos SN S5086 (2000 Z7-Mar-12 (Mo, 21T 529 | Apr12
| Roturence 30 dB Attoruador | 58 55120 [a00) 27-Mae-12 (Mo, 21701532 | Apr-13
| Retorence Prove ES3ov2 | Sh: 3013 23.08c11 (N0, ES33013 Dect1) | Dac-12
| DAEA | 54 B0 20-Jun12 (Mo, DAEL-860_JuniZ) | Jun-33
1 |
| Sscondary Standands D Check Dode fIn house] | Seheduied Chock
RF gonerator HP BEASC US3B45UG1700 d-Aug-B0 (in house check Ape11] | In houss check: Apr-13
| Nabwore Anatyoor HP B753E | USyT380585 18-01-01 {in housa chick Del-12] | Iri hiouise eheck: Oet-13
Mamp Funciion Signature
Canlitmted by Juslony Kastrati Laboratory Technicion oy

etz

Appeovad by Kt Pk Technical Manager ir@ fﬁ

Essiserd: Decamber 11, 2012

This calibration certdficate ahsl nol be iepeoduced sxcepl in full without writhen appooval of e aboraiony,
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Compliance Certification Services Inc.

Report No: C130718S03-SF FCCID: 2AANCBW Date of Issue :August 1, 2013

Calibration Laboratory of §  Sthweizorischor Kalibrierdionst

Schmid & Partner ¢ Servico suinse détslonnage
Engineering AG Servizio svizzoro d taraturn

Zoughaussiresse 43, 8004 Zurich, Switredand s Swiss Calibralion Sorvice

Acoressnd by the Swess Accrediation Sarie [SAS) Accreditation No.: SCS 108

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

Multilataral Agreamant for tha recognition of calibration contificates

Glossary:

TSL lisgiie simulating guid

NORMx, vz sensilivity in free space

CaonvF sansitivity In TSL F NORM:x,y.2

DepP dicde compression point

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

AB.C modulation depandant linearization parametars

Polarization ¢ i rotation around probe axis

Paolarization 3 § rotation sround an axis that i in the plane nommal to prabe axis (@t measurement center),

i, 4 =0 s normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “IEEE Recommended Praclice for Detarmining the Peak Spaiial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Maasurement
Technigues®, December 2003

b) 1EC 622081, “Procedure lo measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proxemity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMxy 2z Assessed for E-field polanzation & =0 {f < 900 MMz in TEM-cell; { > 1800 MHz: R22 wn'fegulu&}
MORMz ¥z are only intermediate values, Le., the uncertainties of NORMs.y.z does nat affect tha E*-field
uncertainty inside TSL (see below ConvF)

e NORM{Ox ¥z = NORMx, .2 * frequency_response (see Frequency Response Chan), This linearization is
implemenied in DASY4 software versions tater than 4.2, The uncerainty of the frequency responss i included
Ini the staled uncertainty of ConmvF

*  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no unceriainty required). DCP doss not depend on frequency nor media

*  PAR PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
charactenstlics

o Axpr Beyr Ceyz VRxwz A B, Care numencal linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media, ViR is the
maximum calibration range expressed in RMS voltage across the diode.

= Convi and Boundary Effect Parameters: Assessed in flat phantom wsing E-field (or Temperature Transfer
Standard for f = BOO MHZ) and inside waveguide using analytical field distributions based on power
measuraments for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensalion (alpha, depth) of which typlcal uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sansitivity in TSL corresponds
to WNORMx,y.z * Canvl whereby the uncedainty corresponds to that given for CoavF, A frequency dependeni
ConvFis used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

= Sphedcal isotropy (20 deviation from isotrapy): in a fisld of low gradients realized using a flat phantom
exposed by a paich anfenna

= Sensor Offsel. The sensor offset cormesponds 1o the offset of virtual measuremeant center from the probe tip
{on probe axis}, Mo iclerance required

Cartificate Mo EX3-3820_Deci12 Page 2 of 11
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EXI0VE — BN 3820 Decamber 10, 2012

Probe EX3DV4

SN:3820

Manufactured:  September 2, 2011
Calibrated: December 10, 2012

Calibrated for DASY/EASY Systems

(Mote: non-compatible wilh DASY2 sysieml)
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Compliance Certification Services Inc.
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EX30VE— SN:3820 Decembar 10, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Basic Calibration Parameters

- Sensor X Sensor Y Sensor £ Unc (k=) |

Norm (uVi{Vim}'y" 0.44 035 0.4 £10.1%

DCP [mV] 4.1 __100.3 Bo.4
Modulation Calibration Parameters

o | Communlcation Systam Mamoe PAR | A B C VR Unc'
. _ 98 | a8 | 48 | ™ _| =2 |
(@ oW 0o | X 0.0 0.0 1.0 145.3 +30%
| = [ ¥ [ o0 0.0 10| 1792 1
| | 2 00 | 00 1.0 | 1474

probability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage

JI The uncermmbés of NeemX Y2 do not olfect the E fokd uncoraniy inside T5L (aee Fages 5 and &)
" Nurnaerical [ineneization parameder; uncarsinty nol required

! Uncartainty 5 celermmingd using s max. devislion fnom near responss apphsng roctanguar distnbition and i exprasssd for the sguars of (he

il valuo

Cerificais Mo: EX3-3820_Deci? Page 4 of 11
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Compliance Certification Services Inc.
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EX30Wa4- SN:3820 December 10, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Calibration Parameter Determined in Head Tissue Simulating Media

—

- [ Relative . | Conductivity [ Depth Unct. |
|t {MHz)" Parmitthvity {8im) ConvF X | ConvFY | ConwFZ | Alpha | (mm) |  (k=2) |
| B3s a1s 0.90 919 | 819 | o189 | 080 | 066 | s120%
1750 40.1 I 7.81 7.81 7.81 048 | o077 | +120 % |
1900 40.0 1.40 7.51 7.51 7.51 046 | o078 | +120% |
2100 398 1.49 7.64 7.64 7.64 042 | om1 | s 120%
2450 39.2 180 | 674 6.74 6.74 037 | 089 | £120%
5200 B0 4.66 5.01 5.01 5.01 0.45 1.80 ' 2131% |
£300 359 476 4.76 476 | 478 045 | 180 ] £131%

| 5500 356 4.86 4.58 458 | 458 0.45 180 | £131%
5600 355 5.07 4.31 4.31 43 0.50 180 | £131%

| sa00 383 | sz7 | as2 452 4.52 045 | 180 | #131%

" Froguency vaddty of 2 100 MHz dnly appées for DASY wd 4 mod higher (sae Page 2), olsa i Is restricied to £ 50 MHz. The uncedtainly 5 the RSS
of the CorwF uncenmnty ot calibenian lréquancy and the uncaiainty for the indcated frequoncy band

" i Froguancies below 3 GHe, [he validity of lnsus paeamabend (c ard o) con bo relaseg 10 2 10% I Sguld compansation famiils & appad 1o
minasired SAR volurs. Al lrequonsies abave 3 GHz, the validy of (ssue paransatons (c ond a) B festrcted 10 & 5%, The uncatainty & tha R3S ol
ihe Cion® usncertainty for indicated target tssus paramaters

Cartificate Mo: EX3-3820_ D12 Paga 5of 11
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EX3DWa- SN3820 December 10, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative | Conductivity Depth Linet,
F{MHz}® | Permittivity " {8im)" | ConvFX | ConvF¥ | ConvFZ | Alpha | (mm) | (k=2) |
835 56.2 0.97 9.07 9,07 | 007 0,32 110 | £120%
| 1750 53.4 1.49 7.60 7.60 | 760 0.37 ' 0.91 £12.0 %
| 1900 53.3 152 | 730 7.30 7.30 0.28 1.8 | £120% |
[ 2100 53.2 1.62 7.56 7:56 7.56 0.25 1.17 £ 12.0 %
2450 52.7 1.95 6.84 B84 | 684 0.80 0.61 £ 120 %
5200 49.0 5.30 4.23 423 | 423 0,50 | 190 | =13.1%
5300 48.9 542 395 3.85 3.95 0.55 | 190 | £131%
5500 48.6 5.65 .63 383 .63 0.60 1.80 £131% |
5600 48.5 877 3.39 3.39 3.39 065 | 190 | £131% |
5800 48.2 600 | 383 383 | 363 0.60 190 | £131% |

b Eraqisancy walidity of + 100 MHz onily applies lor DASY v 4 and haghes (soo Page 2}, el it & mstricted 1o + 50 MHz. The uncenanty i the RSS
of the ComvF unbartainty ab calibeafion frequency snd he uncariabnty for. the ndcrled feguency band

" it frequencies belaw 3 GHz, the validity of lissue paramidoss (¢ and o) can bo retaxod ta £ 10% il hausd compenaation farmala is sppliod io
miaaLied SAR values, M fisquoncies abowe 3 GHE, 1 validity of tssue paramaebars (o ond o) s rediicbed 1o + 6%, The uncenninty s the RSS of
thwe CioryF unartnnty for indicaied tange! lssue parmmsprs
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EXA0WVA- SN3BZ0 Decambar

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

Frequency response (normalized)
P
1
']
]
L]
*

= X

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EXADNVA— SN:3B20 December 10, 2012

Receiving Pattern (¢), 9 =0°

=600 MHz TEM f=1800 MHz R22
L] L] & & @
Tod i} ¥ z Tt b W Fi
=
2 i i = T 5 i B =2 = 18 5_a d
5 | e e P e e Heegr=g - -5 =t 0~e o L .
a
' el [
.| ] » |
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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EX30NWa~ SN3E20 Decamber 10, 2012

Dynamic Range f(SAR}.aq)
(TEM cell , f = 900 MHz)
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Uneeriainty of Linearity Assessmant: £ 0.6% (k=2)
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EXI0NA- BN3E20 Decamber 10, 2012

Conversion Factor Assessment
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EX3DVa- SN:3820 December 10, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3820

Other Probe Parametars

[ Sensar Amrangemant =1 Triangular |
Conneclor Angle ('] — | —— %3]
Machanical Surface Detection Mode I enabled |
Optical Surface Detection Mode " disabled |
Probe Overall Langth - — 337 mm i
Probe Body Diameter - 10 mm |
Tip Length 1 ~ Bmm |

| Tip Diameter —F 2.5 mm |

[ Probe Tip to Sensor X Calibration Boint Tmm |
Probe Tip to Sensor Y Callbration Point Tmm |
Probe Tip to Sensar 2 Galibration Point l 1 mm

" Recommanded Measurement Dista nce from Surface 2mm i

Carificate Mo: EX3-3820_Deaci2 Page 11 of 11
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Schmed & Partnee Engroasr g MG S p E a .g

foughavesiresse 43, 004 Junciy Switzeriand
Phang -+ 46 245 9000 Fax &1 &8 245 5779
mioREneal com, WIR AW ADSAG LU

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unil i5 @ delicate, high pracision instrument and requires. careful treatment by the user. There are no
serviceable parts inside the DAE. Special alfention shall be given to the following paoints:

Battery Exchange: The battary cover of the DAE4 unll is closed uging a scraw,. over lightening the screw may
cause the threads insida the DAE (o wear aul,

Shipping of the DAE Before shipping the DAE to SPEAG for calibration, remove the bafteries and pack the
DAE in an antistalic bag. This antistatic bag shall then be packed into a larger box or container which protects the
OAE from impacts during transportation, The package shall be marked (o indicate thet a fragile instrument is
imside

E-Stop Failures Touch defection may be maifunctioning due to broken magnets in tha E-stop. Rough handling
of tha E-stop may lead 1o damage of these magnets. Touch and collision erfors ane aften caused by dust and dir
accumulated in the Estop. To prevent Estop failure, the customer shall always mounl the probe o the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measuremants,

Repair: Minor repairs are performed at no exirs cost during the annual calibration. However, SPEAG resarves
the right to chasge for any repalr especially If rough unprofessional handling caused the defect

DASY Configuration Files: Since Ihe exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are nol used by the DASY software, a nominal value of 200 MOhm ks given
In ths corresponding configuration file,

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customaer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoeid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Engineering

TH_BRO4D315A0 DAES doc 11.12.2000
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Calibration Laboratory of A, Schwaizeriacher Kallbrierdionst

Schmid & Partner gt Servica sulsse d'étalonnage
Engingering AG e Sorvizio svizzero d taralurs

Zoughausstrasse 43, 8004 Zurich, Switzeriand A Swiss Calibration Service

LT T

Accradied by ihe Swiss Ascretitation Serice (SAS) Accreditation No.: SCS 108

Tha Swiss Accreditation Service ks one of the signatories to the BA

Multilateral Agreemeont for the recognition of calibration certificates

Client Auden Cenificate 8o: DAE4-679_Jan13

CALIBRATION CERTIFICATE

Object DAE4 - SD 00D D04 B - SN 679

Calibration procedunals) A CAL-06.v25
Calibration procedure for the data acquisition electronics (DAE)

Calibratin date January 16, 2013

This calibraiion centificate documents tha traceabdity lo natienal standards which ragice [ha plysical wnits of moasuraments (Si)
The measursments and the unconainbes wih confidence peobabliity are given on e fllawing pages and ane par of e conificats

AR calibrations have bisen conducied in e dosed abomalory Tacility: environmend tsenparsiune (22 + 3" C ond homidity < 70%.

Calibration Equipment used (METE crilical fer calibration)

Primary Standards (-1 ] Cal Date (Cortificate No.) Schodulod Cattraban

Kaihiay Mullimater Typa 2001 S 0810278 02-0ct=1 2 (No:-12T28) Ceet=13
| Secondary Standueds s __ Chack Do [in housa) Scheduled Check, — |
Auto DAE Calibraton Link SE UWS 053 A4 1001  07-Jan=13 {in house check) In housn chack; Jan-14

Calbrator Box V21 SE UMS 008 AA 1002 O7-Jar-13 (i housea check) Im hause chock: Jan-14

Name Fumclion Signpiue
Caibraled by H.Mavoras Technician ==y
. sfress |

Approved by Fin Bomhait Deputy Technieal Manager Uﬁ @
i LA

Issped: Janunsy 16, 2013 |
: Thix calibrabion cerificate shall not be mproduced axoegpt in full wilhewd weition approval of ha laborataey,
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzarand

Schweizerischer Kalibrierdigns)
Service suisse d'dtalonnags
Barvizio svizzero di taratura
Swisa Calibration Service

Accraditod by the Swiss Accrediialion Senvics [SAS) Aecraditation No.: SCS 108
The Swiss Accreditation Service i ono of the signatorios to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system,

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

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a toal inserted. Uncertainty is not required,

= The following parameters as documented in the Appendix contain technical information as a
resull from the paerformance test and require no uncertainty.

e DC Vaoltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement

s Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

» Channel separalion. Influence of a voltage on the neighbor channels not subject to an
input voltage.

s AD Converler Values with inputs shorted: Values on the intermal AD converier
corresponding 1o zero input voltage

o Input Offsel Measurement. Output voltage and statistical results over a large number of
Zero voltage measurements.

o Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s Inpul resistance: Typical value for information: DAE input resistance at the connector,
during intermal auto-zeroing and during measurement.

» Low Battery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
maodes.

Certificate Nog: DAE4-679_Jan13 Paga 2ol S
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DC Voltage Measurement
AID - Converler Resolutlon nominal
High Range LS8 = G, full range =  -100.. +300 mVv
Low Range; LS8 = GinY ulrange= -1.... +3m\
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring lime: 3 gac

Calibration Factors x Y zZ
' High Range 404,425 + 0.02% (k=2) | 404.872 + 0.02% (k=2) | 404.978 + 0.02% (k=2)
| Low Range 396758 £ 1,55% (k=2) | 3.85353 + 1.50% (k=2) | 3.96036 = 1.55% (k=2)
Connector Angle
[_lf_:_-a_:r_n_n_l:lclor Angle o be used in DASY system 250440
Carificate Mo DAE4-86TS _Jan13 Page 3ol 5
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Difference {uV}) Error (%)
Channel X + Input 190006.80 1.82 0.00
Channel X + Input 20003.25 2.75 0.0
Channel X - Input -19907.85 3.00 -0.02
Channel ¥ + Input 190985.27 0.36 0.00
Channal Y + Input 19897 96 -2.40 0.01
Channal Y = Input -19908 68 223 0,01
Channel Z + Input 190995.51 0.20 0.0
Channel Z + Input 1095037 .05 0.0
Channel Z - Input -20001.82 -1.00 001
Low Range Reading (pV) Difference (V) Error (%)
Channel X + Input 200084 0.06 0.00
Channel X + lngput 201.69 0.45 0.22
Channel X = Input -198.75 -0.08 0.03
Channeal Y + It 200076 0.12 0.01
Channel ¥ + Inpust 20073 0,37 -0.18
Chanpel ¥ - Input 188,31 0,51 0.26
Channel £ + Input 2000.82 0.07 0.00
Channal £ + Inpart 199,77 -1.35 0.67
Channel £ = Input -190.88 -1.08 0.54
2. Common mode sensitivity
DASY measuremant parameters: Auto Zero Time: 3 sec: Measuning time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading [pV) Average Reading (V)
Channel X 200 2.86 1.80
=200 .18 -1.41
Channel Y 200 584 517
- 200 557 5,74
Channel £ 200 -4.33 -4.54
- 200 1.84 1.84

3. Channel separation
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Input Veltage (mV) | Channel X (V) | Channal ¥ (V) Channel Z (V)
Channel X 200 0,69 -2.35
Channal Y 200 .88 - 0.18
Channel Z 200 7.21 &.87
Cadificate Mo DAE4-679 Jan1d Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measuremenl paramelers: Aulo Zero Time: 3 sec: Measuring time: 3 sec

High Range (LS8} Low Range (LSB}
Channel X 16168 16568
Channel Y 15450 16137
Channal Z 16062 16148

5. Input Offset Measurement
DASY measuremen! parameters: Aulo Zero Time: 3 sec; Measuring Hima: 3 sec

[nput 10MO2

Avarage (uV) min. Offset (uV) | max. Offset (uV) e ?::]mm"
Channal X 0.ar 0.1 1.33 0.45
Channel ¥ 0.26 -1.24 210 0.68
Channeal £ -1.53 -4.10 0.30 0.60

6. Input Offset Current

Mominal Input circuitry offsat current on all channels; <25TA

7. Input Resistance [Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
| Channel Z 200 200

B. Low Battery Alarm Voltage (Typical values for information)

Typlcal values

Alarm Leveal (VDC)

Supply [+ Vee)

+7.8

Supply - Vee)

7.6

9. Power Consumption (Typical values for Information)

Typlcal valuesa

Switched off (ma)

Stand by (maA) Transmitting [ma)

Supply (+ Vec) +0,01 +5 +14
Supply (- Veeg) -0.01 -8 -§
Cardificale Mo: DAE4-6T9_Jan13 Page 5ol 5
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APPENDIX C: PLOTS OF SAR TEST RESULT

The plots are showing in the file named Appendix C Plots of SAR Test Result

END REPORT
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