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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | Tablet PC
Brand Name: | Smoothtalker
Model Name.: | TBGP
Series Model: | TBG8P,TBG16P,TBG32P
Devices supporting

GPRS/IEGPRS: | 255 B

Descriotion Test The product has two SIM, SIM 1 and SIM 2 sharing a chipset does not support
Mozes(worst simultaneous work, only supports a single transmitter SIM1 or SIM 2, using SIM

case ): 1, SIM 2 will be suspended until select SIM 2, stop using the SIM 1, SIM 2 only

would working.

Device Category:

PROTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | June 30, 2015 to July 2, 2015, 2015
Aoplicant: | MOBILE COMMUNICATIONS INC.
PP * | 230 Earl Stewart Dr Aurora Ont L4G6V8 ,Canada
_ | MOBILE COMMUNICATIONS INC.
Manufacturer:

230 Earl Stewart Dr Aurora Ont L4G6V8 ,Canada

Application Type:

Certification

APPLICABLE STANDARDS AND TEST PROCEDURES

STANDARDS AND TEST PROCEDURES TEST RESULT

ANSI/IEEE C95.1-1992 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:
Jett 1 P
i
|
“1 | gech. [~
Jeff Fang Luck.Fu
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: | Smoothtalker
Model Name.: | TBGP
Series Model: | TBG8P,TBG16P,TBG32P
Model Discrepancy: | Only model name different
FCC ID: | S4R-TBGP
IC: | 3585A-TBGP
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 11:1852.4~1907.6MHz
WCDMA Band V:826.4~846.6 MHz
WLAN 2.4GHz: 2412 ~ 2462 MHz
Bluetooth: 2402 ~ 2480 MHz

Max. Reported
SAR(1g):

Body:

GSM 850: 0.263 W/kg
GSM1900: 0.618 W/kg
WCDMA Band II: 0.640 W/kg
WCDMA Band V: 0.275 W/kg
802.11b: 0.865 W/kg

Modulation Technique:

GSM/GPRS: GMSK

WCDMA:QPSK

802.11b: DSSS (CCK, DQPSK, DBPSK)

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

GPRS/EGPRS Level:

Class12

Accessories:

Battery(rating):

Capacitance: 6000 mAh
Rated Voltage:3.7V

Antenna Specification:

GSM/WCDMA: PIFA antenna
WIFI/ Bluetooth: PIFA antenna

Operating Mode:

Maximum continuous output

Page 5 of 97

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




TSR = Compliance Certification Services Inc.

Date of Issue: July 27, 2015 FCC ID: S4R-TBGP Report No .: C150612S03-SF

IC: 3585A-TBGP

3. REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THEFCC

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 W/Kg for
an uncontrolled environment and 8.0 W/Kg for an occupational/controlled environment as
recommended by the ANSI/IEEE standard C95.1-1992.

4. TEST METHODOLOGY

The Specific Absorption Rate (SAR) testing specification, method and procedure for this
device is in accordance with the following standards:

X] FCC 47 CFR Part 2 ( 2.1093)

X ANSI/IEEE C95.1-1992

X] RSS-102 issue 5: 2015

X IEEE 1528 2013

X IEC 62209-2 2010

X] KDB 248227 D01 v02 802.11 Wi-Fi SAR

X] KDB 447498 D01v05r02 General RF Exposure Guidance
X] KDB 865664 D01v01r03 Measurement 100 MHz to 6 GHz
X] KDB 865664 D02v01r01 RF Exposure Reporting

X] KDB 616217 D04 v01r01 SAR for laptop and tablets

X] KDB 941225 D01 v03 3G SAR Procedures

5. TEST CONFIGURATION

For WWAN SAR testing 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.

During WLAN SAR testing EUT is configured with the WLAN continuous TX tool, and the
transmission duty factor was monitored on the spectrum analyzer with zero-span setting

For WLAN SAR testing, WLAN engineering test software installed on the EUT can provide
continuous transmitting RF signal and the duty cycle close to 100%.
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6. 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 following table gives the recipes for tissue simulating liquids.

Ingredients Fr?&tﬁezr;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 56.1 420 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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6.1 MEASUREMENT SYSTEM DIAGRAM

robof controlicr

The DASY5 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.

e 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.
o DASYS5 software.

e Remote control with teach pendant and additional circuitry for robot safety such as warning
lamps, 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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6.2 SYSTEM 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
DAED3) electronic box as well as the 16-bit AD-converter system for
optical detection and digital I/O interface are contained on the DASY5
I/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.

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 pW/g to > 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/qg)
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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

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%.

Application:

Interior of probe

SAM Twin Phantom

Construction:

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

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

Dimensions:

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 Il 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: Major ellipse axis: 600 mm
Minor axis: 400 mm 500mm

Device Holder for SAM Twin Phantom
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Construction: 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).

|

1

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

ReTune 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

Construction:  Symmetrical dipole with I/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

ReTune 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 s
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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7. 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 0

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; dop,
with V; = Compensated signal of channel i(i = x, y, z)
U, = Input signal of channel i (i=x,Y,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,
" Y Norm,*ConvF
H-field probes: _Autanf tanf
P Hi:\/\W' f
with V; = Compensated signal of channel i(i = x, y, z)

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):

E.-{E.*E,*E.
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The primary field data are used to calculate the derived field units.

6
£ 1000

with  SAR = local specific absorption rate in mW/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.

p. - Eu 0" p -H.377
" 3770
with  Ppwe = Equivalent power density of a plane wave in mW/cm?

Eit = total electric field strength in V/m
Hiot = total magnetic field strength in A/m

SAR =E.-
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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:

S=5 + _S-r,_.r-_,-'j_:[_ j]r'r.l.-;l_ T;'l,'-:l

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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8. MEASUREMENT UNCERTAINTY

Per KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03,when the highest
measured 1-g SAR within a frequency band is < 1.5 W/kg, the extensive SAR measurement
uncertainty analysis described in IEEE Std 1528-2003 is not required in SAR reports submitted
for equipment approval. The equivalent ratio (1.5/1.6) is applied to extremity and occupational
exposure conditions.
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9. 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
1gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 10 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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10. EUT ARRANGEMENT

Please refer to IEEE1528 illustration below.

10.1 BODY WORN TEST
This EUT was tested in five different positions. They are front side, rear side, Edge 1,Edge 2
and Edge 4 of tablet. In these positions ,the surface of EUT is touching phantom with 0 mm.

q [ L‘.']E'J.
. o 5.

- =

Fig  Nlustration for Lap-touching Position
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11. MEASUREMENT RESULTS

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

(¢, = relative permittivity, ¢ = conductivity and p = 1000 kg/m?)
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11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

IC: 3585A-TBGP

o Liquid Deviation | Limited
Liquid Type Temp. (°C) Parameters | Target | Measured (%) (%) Measured Date
Permitivity(¢ ) | 55.24 | 55.364 0.23 5
824.2 21.5 2015-7-1
Conductivity(o) [ 0.97 0.968 -0.02 5
Permitivity(¢ ) | 55.20 | 55.335 0.25 5
836.6 21.5 2015-7-1
Conductivity(o) | 0.97 0.977 0.68 +5
Permitivity(¢ ) | 55.15 | 55.283 0.24 5
849 21.5 2015-7-1
Conductivity(c) [ 0.98 0.986 0.68 5
Permitivity(¢ ) | 55.23 | 55.361 0.24 5
826.5 21.5 2015-7-1
Conductivity(c) [ 0.97 0.969 0.05 5
Permitivity(¢ ) | 55.16 | 55.291 0.24 5
846.6 21.5 2015-7-1
Conductivity(o) | 0.98 0.984 0.74 +5
Permitivity(¢ ) | 53.28 | 52.503 -1.45 +5
1850.2 21.5 2015-7-2
Conductivity(o) | 1.53 1.524 -0.55 5
Permitivity(¢ ) | 53.29 | 52.489 -1.50 +5
1880 21.5 2015-7-2
Conductivity(o) | 1.53 1.545 1.15 +5
Permitivity(¢ ) | 53.31 52.446 -1.61 +5
1910 21.5 2015-7-2
Conductivity(a) | 1.52 1.571 3.42 +5
Permitivity(¢ ) | 53.28 | 52.521 -1.42 +5
1820.4 21.5 2015-7-2
Conductivity(o) | 1.53 1.526 -0.41 5
Permitivity(¢ ) | 53.31 52.449 -1.61 +5
1908 21.5 2015-7-2
Conductivity(o) | 1.52 1.570 3.32 +5
Permitivity(¢ ) | 52.75 | 52.827 0.15 5
2412 21.5 2015-6-30
Conductivity(c) [ 1.90 1.878 -1.20 5
Permitivity(¢ ) | 52.71 52.690 -0.04 +5
2437 21.5 2015-6-30
Conductivity(o) [ 1.93 1.899 -1.75 5
Permitivity(¢ ) | 52.68 | 52.553 -0.25 5
2462 21.5 2015-6-30
Conductivity(o) | 1.97 1.904 -3.15 5
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11.3 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

e 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 DASYS5 system withan E-fileld probe EX3DV4 SN: 3798 was used for the measurements.

e 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 250mW+3%.

e The results are normalized to 1 W input power.

Depth of Liquid

#

20

22

g

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

Body835 22 215 0.25 2.36 9.53 9.44 -0.94 +10 | 2015-7-1
Body1900 22 215 0.25 9.66 40.50 38.64 -4.59 +10 | 2015-7-2
Body2450 22 215 0.25 12.70 49.20 50.80 3.25 +10 | 2015-6-30
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11.4 EUT TUNE-UP PROCEDURES AND TEST MODE

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.

General Note:

1. Per KDB 447498 D01, the maximum output power channel is used for SAR testing and for further SAR test reduction.

2. For body worn SAR testing, the EUT was set in GPRS 4 Tx for GSM850 and GSM1900 due to its highest
frame-average power.

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
GPRS 8 (GMSK,1 Uplink) 32.15 32.24 3217 29.18 29.16 29.34
GPRS 10 (GMSK,2 Uplink) 30.41 30.46 30.39 28.18 28.27 28.31

GPRS 11 (GMSK,3 Uplink) 28.42 28.46 28.37 26.26 26.44 26.36

GPRS 12 (GMSK,4 Uplink) 27.52 27.51 27.57 25.42 25.37 25.53

EDGE 8 (GMSK,1 Uplink) 25.85 25.63 25.65 25.38 24.45 25.28

EDGE 10 (GMSK,2 Uplink) 24.66 24.42 24.37 24 .46 24.38 24.37

EDGE 11 (GMSK,3 Uplink) 24.62 24.64 24.65 24 .37 24.56 24.39

EDGE 12 (GMSK,4 Uplink) 24 .51 24.76 24.77 24.28 24.82 2415

Maximum Frame-Averaged Output Power

GPRS 8 (GMSK,1 Uplink) 23.12 23.21 23.14 20.15 20.13 20.31

GPRS 10 (GMSK,2 Uplink) 24.38 24.43 24.36 22.15 22.24 22.28

GPRS 11 (GMSK,3 Uplink) 24.16 24.20 2411 22.00 22.18 2210

GPRS 12 (GMSK,4 Uplink) 24 .51 24.50 24.56 22.41 22.36 22.52

EDGE 8 (GMSK,1 Uplink) 16.82 16.60 16.62 16.35 15.42 16.25

EDGE 10 (GMSK,2 Uplink) 18.64 18.40 18.35 18.44 18.36 18.35

EDGE 11 (GMSK,3 Uplink) 20.36 20.38 20.39 20.11 20.30 20.13

EDGE12 (GMSK,4 Uplink) 21.50 21.75 21.76 21.27 21.81 21.14

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: Note:
1. Both burst-averaged and calculated frame-averaged powers are included. Frame-averaged

power was calculated from the measured burst-averaged power by converting the slot powers into
linear units and calculating the energy over 8 timeslots.

2. GPRS/EDGE (GMSK) output powers were measured with coding scheme setting of 1 (CS1) on
the base station simulator. CS1 was configured to measure GPRS output power measurements
and SAR to ensure GMSK modulation in the signal. Our Investigation has shown that CS1 - CS4
settings do not have any impact on the output levels or modulation in the GPRS modes.

3. EDGE (8-PSK) output powers were measured with MCS7 on the base station simulator. MCS7
coding scheme was used to measure the output powers for EDGE since investigation has shown
that choosing MCS7 coding scheme will ensure 8-PSK modulation. It has been shown that MCS
levels that produce 8PSK modulation do not have an impact on output power.

4:Per KDB 447498 D01 the maximum output power channel is used for SAR testing and for further
SAR test reduction.

Page 23 of 97
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




TSR = Compliance Certification Services Inc.

Date of Issue: July 27, 2015 FCC ID: S4R-TBGP Report No .: C150612S03-SF

IC: 3585A-TBGP
WCDMA Conducted output power(dBm):
As the SAR body tests for WCDMA Band Il and 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 Ba Be/Ba Bus CM (dB) MPR (dB)
(SF) (Notef, (Note 3) (Note 3)
Note 2)
1 2/15 15/15 64 2/15 4/15 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 Acar = 30/15 with S, =30/115* ..

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, Asck and Awack = 30/15 with 3, =30/15* B_, and Acai = 24/15
with B, =24/15* B _.

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 . = 11/15 and B4
= 15/15.
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HSUPA Setup Configuration:

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

Sub- Pe Ba Pa Be/Ba Bus Pec Bea Bea Ped CM MPR AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFC/
(Note 6) (Note (Note (Note
2) 2) 6)
1 11/15 15/15 64 11/15 | 22/15 | 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 12115 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 30/15 | 30/15 | Peal: 47/15 4 2 2.0 1.0 15 92
Bed2: 47/15 4
4 215 15/15 64 215 4/15 2115 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:  Aack, Anack and Acai = 30/15 with /3, = 30/15* 53, .

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

Note 3:  For subtest 1 the pc/pq ratio 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 pc = 10/15 and Bq = 15/15.

Note 4:  For subtest 5 the pc/pa ratio 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 pq = 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:  Peq can not be set directly, it is set by Absolute Grant Value.

Band WCDMA Band I WCDMA Band V

Channel 9262 9400 9538 4132 4182 4233
Frequency(MHz) | 1852.4 1880 1907.6 826.4 836.4 846.6
RMC12.2K 22.23 22.38 22.35 21.32 21.31 21.35
HSDPA Subtest-1 22.16 22.24 21.35 21.28 20.31 20.48
HSDPA Subtest-2 21.54 21.33 21.47 20.27 20.36 20.34
HSDPA Subtest-3 21.26 21.48 21.51 20.41 20.41 20.36
HSDPA Subtest-4 21.35 21.39 21.35 20.31 20.38 20.41
HSUPA Subtest-1 22.26 22.14 21.85 20.36 20.31 20.29
HSUPA Subtest-2 21.58 21.68 21.74 20.21 20.27 20.41
HSUPA Subtest-3 21.58 21.35 21.16 20.43 20.44 20.45
HSUPA Subtest-4 21.26 21.54 21.65 20.47 20.37 20.46
HSUPA Subtest-5 21.06 21.35 21.25 20.35 20.36 20.34

Note:
Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA/HSUPA output
power is < 0.25dB higher than RMC, HSDPA/HSUPA SAR evaluation can be excluded.
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General Note:

1 Power must be measured at each transmit antenna port according to the DSSS and OFDM

transmission configurations in each standalone and aggregated frequency band.

2 Power measurement is required for the transmission mode configuration with the highest maximum
output power specified for production units.

1) When the same highest maximum output power specification applies to multiple transmission
modes, the largest channel bandwidth configuration with the lowest order modulation and lowest
data rate is measured.

2) When the same highest maximum output power is specified for multiple largest channel
bandwidth configurations with the same lowest order modulation or lowest order modulation and
lowest data rate, power measurement is required for all equivalent 802.11 configurations with the
same maximum output power.

3 For each transmission mode configuration, power must be measured for the highest and lowest
channels; and at the mid-band channel(s) when there are at least 3 channels. For configurations with
multiple mid-band channels, due to an even number of channels, both channels should be measured.

WLAN Conducted output power(dBm):

Mode Channel | Frequence po‘s\\l’:rli?i%em)
1 2412 MHZ 9.16
802.11b 6 2437 MHZ 9.37
11 2462 MHZ 9.25
1 2412 MHZ 8.45
802.11¢g 6 2437 MHZ 8.24
11 2462 MHZ 8.53
80211 n 1 2412 MHZ 7.14
20M 6 2437 MHZ 7.42
11 2462 MHZ 7.53
80211 n 3 2422 MHZ 7.10
40M 6 2442 MHZ 7.21
9 2452 MHZ 7.34

Bluetooth 2.1+EDR Conducted output power(dBm):

Average power(dBm)
Channel | Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO00 2402MHz 1.78 3.21 3.32
CH39 2441 MHz 1.96 3.12 3.47
CH78 2480 MHz 1.81 3.01 3.04
BLE Conducted output power (dBm):
Average power (dBm)
Channel | Frequency
Date Rate
CHO00 2402MHz -4.01
CH20 2440 MHz -3.82
CH39 2480 MHz -3.91
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According to KDB447498 D01: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)] - [VfeHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where
« fgHz) is the RF channel transmit frequency in GHz
» Power and distance are rounded to the nearest mW and mm before calculationzs
* The result is rounded to one decimal place for comparison
» 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

- If the test separation distance (antenna-user) is < 5mm, 5mm is used for excluded SAR
calculation

Wireless Interface Bluetooth
Tune-up Maximum power (dBm) 4
Tune-up Maximum rated power (mW) 2.512
Antenna to user (mm) 5
Body Frequency(GHz) 2480
SAR exclusion threshold 0.791

Per KDB 447498 D01 exclusion thresholds is 0.791 < 3, Bluetooth RF exposure evaluation is not

required.

According to rss-102-issue5 Exemption Limits for Routine Evaluation — SAR Evaluation :.

SAR evaluation for this device was performed with a separation distance of 5 mm. Observing the SAR
evaluation exemption limit table (Table 1, see below) found in § 2.5.1 of RSS102:2015 , the Bluetooth,
with a frequency of 2480 MHz and a maximum output power of 2.512 mW (4 dBm, tune-up tolerance
accounted for), is below the exemption threshold and therefore exempt from SAR evaluation for either

the intended user or bystanders so Bluetooth RF exposure evaluation is not required.

Table 1: SAR evaluation — Exemption limits for routine evaluation based
on frequency and separation distance

Frequency

Exemption Limits (mW)

(MHz) At separation | At separation | At separation | At separation | At separation
distance of distance of distance of distance of distance of
=5 mm 10 mm 15 mm 20 mm 25 mm
=300 71 mW 101 mW 132 mW 162 mW 193 mW
450 52 mW 70 mW 88 mW 106 mW 123 mW
835 17 mW 30 mW 42 mW 55 mW 67 mW
1900 T mW 10 mW 18 mW 34 mW 60 mW
2450 4 mW 7 mW 15 mW 30 mW 52 mW
3500 2mW 6 mW 16 mW 32 mW 55 mW
5800 1 mW 6 mW 15 mW 27 mW 41 mW
Frequency Exemption Limits (mW)
(MHz) At separation | At separation | At separation | At separation | At separation
distance of distance of distance of distance of distance of
30 mm 35 mm 40 mm 45 mm 250 mm
<300 223 mW 254 mW 284 mW 315 mW 345 mW
450 141 mW 159 mW 177 mW 195 mW 213 mW
835 80 mW 92 mW 105 mW 117 mW 130 mW
1900 90 mW 153 mW 225 mW 316 mW 431 mW
2450 83 mW 123 mW 173 mW 235 mW 309 mW
3500 86 mW 124 mW 170 mW 225 mW 200 mW
5800 56 mW 71 mW 85 mW 07 mW 106 mW
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Mode The Tune-up Maximum Tupe_up Maximum
Power(Customer Declared)(dBm) limit Power(dBm)
GPRS 850-1TS 32+/-1 33 32.24
GPRS 850-2TS 30+/-1 31 30.46
GPRS 850-3TS 28+/-1 29 28.46
GPRS 850-4TS 27+/-1 28 27.57
EGPRS 850-1TS 25+/-1 26 25.85
EGPRS 850-2TS 24+/-1 25 24.66
EGPRS 850-3TS 24+/-1 25 24.65
EGPRS 850-4TS 24+/-1 25 24.77
GPRS 1900-1TS 29+/-1 30 29.34
GPRS 1900-2TS 28+/-1 29 28.31
GPRS 1900-3TS 26+/-1 27 26.44
GPRS 1900-4TS 25+/-1 26 25.53
EGPRS 1900-1TS 25+/-1 26 25.45
EGPRS 1900-2TS 24+/-1 25 25.46
EGPRS 1900-3TS 24+/-1 25 25.56
EGPRS 1900-4TS 24+/-1 25 24.82
WCDMA Band lI 22+/1 23 22.38
HSDPA Band I 21.5+/-1 22.5 22.24
HSUPA Band Il 21.5+/-1 22.5 22.26
WCDMA Band V 21+/-1 22 21.35
HSDPA Band V sub 1 20.5+/1 21.5 21.28
HSUPA Band V sub 1 20+/-1 21 20.47
IEEE 802.11b 9+/-1 10 9.37
IEEE 802.11g 8+/-1 9 8.53
IEEE 802.11n(20M) 7+/1 8 7.53
IEEE 802.11n(40M) 7+/1 8 7.34
Bluetooth (1MHz) 1+/-1 2 1.96
Bluetooth (2MHz) 3+/-1 4 3.21
Bluetooth (3MHz) 3+/-1 4 3.47
BLE 4.0 -3.5+/-1 -2.5 -3.82

So, they are in tune-up range and complied.
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11.5 SAR TEST CONFIGURATIONS
Antenna position

Edged

Edge1

4

42.mm WLAN tﬁ.ntenna

A

5 mm : 73mm I |

wwwantenna

107 mm

240mm

Front view

241mm

Edge2

Edge3l

Device dimensions (H x W): 260 x 160 x10 mm

Antennas Wireless Interface
GSM850/GSM1900
WWAN antenna WCDMA Band V/Band Ii
WLAN 2.4GHz
WLAN antenna Bluetooth

Test Mode

GSM 850/GSM1900

Data transmission mode(GPRS)

WCDMA Band |l
WCDMA Band V

Data transmission mode(12.2k RMC)

WLAN 2.4GHz

Data transmission mode(802.11b)
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11.6 BODY TEST EXCLUSION THRESHOLDS
The following SAR test exclusion Thresholds based on KDB 447498 D01 General RF Exposure Guidance v05r02) 4.3.1)

WWAN WLAN
Wireless Interface GPRS 850 GPRS1900 [ WCDMA WCDMA | o0 11b
Exposure Class 12 Class12 Band Il Band V
Position Maximum power 28 26 22 23 10
Maximum rated power(mW) 630.96 398.11 158.49 199.53 10
Antenna to user (mm) 5 5
Front SAR exclusion threshold 16.27 10.88 10.88 16.27 9.58
SAR testing required? Yes Yes Yes Yes Yes
Antenna to user (mm) 5 5
Rear SAR exclusion threshold 16.27 10.88 10.88 16.27 9.58
SAR testing required? Yes Yes Yes Yes Yes
Antenna to user (mm) 7 5
Edge1 SAR exclusion threshold 22.78 15.24 15.24 22.78 9.58
SAR testing required? Yes Yes Yes Yes Yes
Antenna to user (mm) 21 73
Edge2 SAR exclusion threshold 68.33 45.71 45.71 68.33 326
SAR testing required? Yes Yes Yes Yes No
Antenna to user (mm) 241 240
Edge3 SAR exclusion threshold 1246.33 2019 2019 1246.33 1996
SAR testing required? No No No No No
Antenna to user (mm) 107 42
Edge4 SAR exclusion threshold 487 679 679 487 80.5
SAR testing required? Yes No No No No
Note:

1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
2. Per KDB 447498 D01, for larger devices, the test separation distance of adjacent edge configuration is determined by
the closest separation between the antenna and the user.
3. Per KDB 447498 D01, standalone SAR test exclusion threshold is applied; If the distance of the antenna to the user is
< 5mm, 5mm is used to determine SAR exclusion threshold
4. Per KDB 447498 D01, 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)] -[Nf(GHz)] < 3.0 for
1-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 m\W 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] / [Vf(GHZ)] -[(min. test separation distance, mm)] = exclusion threshold of mW.
5. Per KDB 447498 D01, 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
6. When the minimum test separation distance is <5 mm, a distance of 5 mm according to 5) in section

4.1 is applied to determine SAR test exclusion.
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11.7 EUT SETUP PHOTOS

11.8 BODY SAR TEST CONFIGURATION

Front in body position Rear in body position

EUT Setup Configuration 1 EUT Setup Configuration 2
Edge1 in body position Edge2 in body position

EUT Setup Configuration 3 EUT Setup Confiquration 4
Edge4 in body position

EUT Setu Configuration 4
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. max | rune- . Power Scaled

Band Mode Pt;rseitsi:)n (?':f‘:') Ch. (';,'Irﬁl%) Power L:’n':it SF(;acItI:rg prift | SAR1g | SAR1g

(dBm) (dBm) (@B) | (MW/g) | mwig)
GSM850 | GPRS 4slots |  Front 0 | 251 | 8488 | 2757 | 28 1104 | 0.09 | 0.029 | 0.032
GSM850 | GPRS 4slots | Rear 0 | 128 | 8242 | 2752 | 28 1117 | 0.01 | 0.178 | 0.199
GSM850 | GPRS 4slots | Rear 0 | 190 | 8366 | 2751 | 28 1119 | -0.05 | 0235 | 0.263
GSM850 | GPRS 4slots | Rear 0 | 251 | 8488 | 2757 | 28 1104 | 008 | 0.181 | 0.200
GSM850 | GPRS 4slots | Edge 1 0 | 251 | 848.8 | 2757 | 28 1.104 | -0.04 | 0.00643 | 0.007
GSM850 | GPRS4slots | Edge2 | 0 | 251 | 8488 | 2757 | 28 1104 | 0.11 | 0.00945 | 0.010
GSM850 | GPRS4slots | Edge4 | 0 | 251 | 848.8 | 2757 | 28 1.104 | 0.06 | 0.00819 | 0.009
GSM1900 | GPRS 4slots |  Front 0 | 810 | 1909.8 | 2553 | 26 1114 | -0.07 | 0.405 | 0.451
GSM1900 | GPRS 4slots |  Rear 0 | 512 | 18502 | 2542 | 26 1.143 | -0.06 | 0541 | 0.618
GSM1900 | GPRS 4slots | Rear 0 | 661 | 1880 | 2537 | 26 1156 | -0.12 | 0.447 | 0517
GSM1900 | GPRS 4slots | Rear 0 | 810 |1909.8 | 2553 | 26 1114 | 006 | 0.489 | 0.545
GSM1900 | GPRS 4slots | Edge 1 0 | 810 | 1909.8 | 2553 | 26 1114 | 006 | 0190 | 0.212
GSM1900 | GPRS 4slots | Edge4 | 0 | 810 | 1909.8 | 2553 | 26 1114 | -0.04 | 0316 | 0.352
WCDMAIl | RMC 12.2k | Front 0 |9400 | 1880 | 22.38 | 23 1153 | -0.11 | 0.351 | 0.405
WCDMAIl | RMC 12.2k | Rear 0 |9262 18524 | 2223 | 23 1194 | -0.07 | 0.445 | 0.531
WCDMA Il | RMC 12.2k | Rear 0 |9400 | 1880 | 22.38 | 23 1153 | -0.03 | 0555 | 0.640
WCDMAIl | RMC 12.2k | Rear 0 |9538 |1907.6 | 2235 | 23 1161 | -0.10 | 0515 | 0.598
WCDMA Il | RMC 12.2k | Edge 1 0 |9400 | 1880 | 22.38 | 23 1153 | -0.11 | 0542 | 0.625
WCDMAIl | RMC12.2k | Edge4 | 0 |9400| 1880 | 22.38 | 23 1153 | -0.09 | 0278 | 0.321
WCDMAV | RMC12.2k | Front 0 |4233| 8466 | 2135 | 22 1161 | 005 | 0.032 | 0.037
WCDMAV | RMC12.2k | Rear 0 |4132| 8264 | 2132 | 22 1169 | 0.09 | 0235 | 0.275
WCDMAV | RMC12.2k | Rear 0 |4182| 8366 | 2131 | 22 1172 | 0.08 | 0.206 | 0.241
WCDMAV | RMC 12.2k | Rear 0 |4233| 8466 | 2135 | 22 1161 | 005 | 0223 | 0.259
WCDMAV | RMC 12.2k | Edge 1 0 |4233| 8466 | 2135 | 22 1161 | -0.06 | 0.00568 | 0.007
WCDMAV | RMC 122k | Edge4 | 0 |4233| 8466 | 2135 | 22 1.161 | -0.10 | 0.00879 | 0.010
WLAN 2.4G | 802.11b Front 0 6 | 2437 | 937 10 1156 | -0.07 | 0.244 | 0.282
WLAN 2.4G | 802.11b Rear 0 1 2412 | 9.16 10 1213 | 012 | 0.713 | 0.865
WLAN 2.4G | 802.11b Rear 0 6 | 2437 | 9.37 10 1156 | 0.02 | 0620 | 0.717
WLAN 2.4G | 802.11b Rear 0 11 | 2462 | 9.25 10 1189 | 000 | 0418 | 0.497
WLAN 2.4G | 802.11b Edge 1 0 6 | 2437 | 937 10 1156 | 0.04 | 0.207 | 0.239
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11.9 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
Band | Mode | b qition | (mm) | ©M | sAR1g | SAR1g | Ra%° | "sarig | sArR1g | Ratio
(mWig) (mWig) (mWig) (mWig)
Note:

1. Per KDB 865664 D01v01,for each frequency band, repeated SAR measurement is required
only when the measured SAR is = 0.8W/Kg

2. Per KDB 865664 D01v01,if the ratio of largest to smallest SAR for the original and first
repeated measurement is <1.2 and the measured SAR <1.45W/Kg,only one repeated
measurement is required.

3. Perform a second repeated measurement only if the ratio of largest to smallest SAR for the
original and first repeated measurements is > 1.20 or when the original or repeated
measurement is = 1.45 W/kg

4. The ratio is the difference in percentage between original and repeated measured SAR.
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11.10 SAR HANDSETS MULTI XMITER ASSESSMENT

Fosl Applicable Combination
Simultaneous WWAN (data) + WLAN
Transmission Body-worn WWAN (data) + BT

Note:
1.
2.
3.

2.4GHz WLAN and BT share the same antenna, and cannot transmit simultaneously.
The reported SAR summation is calculated based on the same configuration and test position.
For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01 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 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.

Bluetooth:

Body
Y [ETET (5mm distance)
Estimated SAR (W/kg) 4 dBm 0.105 W/kg

Bluetooth estimated SAR is conservatively determined by 5mm separation, for all applicable exposure positions

Per KDB 447498 D01, 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-z2)2], where (x1, y1, z1) and (x2, y2, z2) are the coordinates of
the extrapolated peak SAR locations in the zoom scan

If SPLSR << 0.04, simultaneously transmission SAR is compliant

3) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg
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Result of SUM 3 SAR1g for Body support

SUM > 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 +
o] R Bluetooth |\ AN(2.4G) Bluetooth
Front 0 0.032 0.282 0.105 0.314 0.137
Rear 0 0.263 0.865 0.105 1.128 0.368
Edge1 0 0.007 0.239 0.105 0.246 0.112
Edge2 0 0.010 -- 0.105 0.010 0.115
Edge4 0 0.009 -- 0.105 0.009 0.114
SUM > SAR1g (GSM1900+WLAN(2.4G) or Bluetooth)
, SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] | SAR(1g)[W/kg]
Position
GPRS WWAN + WWAN +
gl 1900 | WLAN24G | Blustooth |\ AN 4G) Bluetooth
Front 0 0.451 0.282 0.105 0.556 0.387
Rear 0 0.618 0.865 0.105 1.483 0.723
Edge1 0 0.212 0.239 0.105 0.451 0.317
Edge2 0 0.352 - 0.105 0.352 0.457
SUM ) SAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
. SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wi/kg] SAI'\;I((1g)[\N
Position 9]
[mm] | WCDMA Il | WLAN 2.4G | Bluetooth W‘I’_VX:’\I’E‘Q' 4+G) \I’B"l‘t’l‘g’:‘gf)t;
Front 0 0.405 0.282 0.105 0.687 0.510
Rear 0 0.640 0.865 0.105 1.505 0.711
Edge1 0 0.625 0.239 0.105 0.864 0.730
Edge2 0 0.321 -- 0.105 0.321 0.426
SUM ) SAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
. SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR/I((1g)[W
Position gl
WWAN + WWAN +
[mm] WCDMAV | WLAN 2.4G Bluetooth WLAN(2.4G) Bluetooth
Front 0 0.037 0.282 0.105 0.319 0.142
Rear 0 0.275 0.865 0.105 1.140 0.380
Edge1 0 0.007 0.239 0.105 0.246 0.253
Edge2 0 0.010 - 0.105 0.010 0.115
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12. EUT PHOTO
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13. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CZCO48171H N/A N/A
Signal Generator Agilent E8257C US37101915 11/21/2014 | 11/20/2015
S-Parameter Network | 5 ot E5071B MY42301382 | 03/03/201503/02/2016
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 01/12/2015 | 01/11/2016
Set
Power meter Anritsu ML2495A 1445010 03/03/2015 | 03/02/2016
Power sensor Anritsu MA2411B 1339220 03/03/2015 | 03/02/2016
E-field PROBE SPEAG EX3DV4 3798 07/28/2014 | 07/27/2015
DAE SPEAG DEA4 1245 07/22/2014 | 07/23/2015
DIPOLE 835MHZ
ANTENNA SPEAG D835V2 4d114 07/30/2013 | 07/28/2015
DIPOLE 1900MHZ
ANTENNA SPEAG D1900V2 5d136 07/22/2013 | 07/20/2015
DIPOLE 2450MHZ
ANTENNA SPEAG D2450V2 817 07/31/2013 | 07/29/2015
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 CS8C F10/5E6AA1/C101 N/A N/A
LiQUID CQ'I-T'BRAT'ON ANTENNESSA| 41/05 OCP9 00425167 N/A N/A
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14. 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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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc. Date: 7/1/2015
System Performance Check-Body D835
DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d114
Communication System: UID 0, CW; Communication System Band: D835 (835.0 MHz); Frequency: 835
MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.976 S/m; ¢, = 55.336; p = 1000 kg/m®
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3798; ConvF(9.22, 9.22, 9.22); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: TP:xxxx
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies Low 1 GHz/dist=15mm, Pin=250 mW(EX-Probe)/Area
Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.34 W/kg

System Performance Check at Frequencies Low 1 GHz/dist=15mm, Pin=250 mW(EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.69 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 3.92 W/kg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.65 W/kg

Maximum value of SAR (measured) = 3.36 W/kg

dB

-2.04

-4.08

-6.13

-B8.17

-10.21

0 dB = 3.36 W/kg = 5.26 dBW/kg
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Date of Issue: July 27, 2015 FCC ID: S4R-TBGP Report No .: C150612S03-SF
IC: 3585A-TBGP
Test Laboratory: Compliance Certification Services Inc. Date: 7/2/2015
System Performance Check-Body D1900
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d136
Communication System: UID 0, CW; Communication System Band: D1900 (1900.0 MHz); Frequency:
1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.563 S/m; €, = 52.456; p = 1000 kg/m®
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3798; ConvF(7.09, 7.09, 7.09); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: ELI v4.0; Type: QDOVAO01BB; Serial: TP:1102
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Area Scan (7x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 14.0 W/kg

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.29 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 20.6 W/kg

SAR(1 g) =9.66 W/kg; SAR(10 g) = 5.15 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

dB

-3.08

-6.16

-9.24

-12.32

-15.40

0dB =14.8 W/kg = 11.70 dBW/kg
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IC: 3585A-TBGP
Test Laboratory: Compliance Certification Services Inc. Date: 6/30/2015
System Performance Check-Body D2450
DUT: Dipole 2450 MHz; Type: D24500V2; Serial: 817
Communication System: UID 0, CW; Communication System Band: D2450 (2450.0 MHz); Frequency:
2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.894 S/m; g, = 52.611; p = 1000 kg/m®
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3798; ConvF(6.82, 6.82, 6.82); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: TP:xxxx
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Area Scan (9x10x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 17.3 W/kg

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 100.2 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 26.8 W/kg

SAR(1 g) =12.7 W/kg; SAR(10 g) = 5.84 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

dB

-2.90

-5.860

-8.71

-11.81

-14.51

0dB =19.7 W/kg = 12.94 dBW/kg
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Date of Issue: July 27, 2015 FCC ID: S4R-TBGP Report No .: C150612S03-SF
IC: 3585A-TBGP

Calibration Laboratory of P "if'_l'e"’f*;h g Schwslzsrischar Kallbrisrdionst
Schmid & Partner e ¢ ervice sulsss ofétaionnage
Engineering AG e Servizio svizzero o taratura
Zoughaussirases 43, B004 Zurich, Switserland -e.;_lrr;;’—h,"lxpx.- S swise Calibration Service
e lyell )il

Auccredited by (e Swiss Accredilation Servies (283)
The Swiss Accreditation Service s ome of the signatories to the EA
Buitiiataral Agreament for tha racognition of calibration cartificates

CCS-CN (Auden)

Accreditation Mo.: SCS 108

Clisnt Certificate He: DE3SY2-4d114 Jull3

|CALIBRATION CERTIFICATE I

Cibjct

CE3EV2 - SN 4d114

Calfrallon procadurals) QA CAL-05.48

Calibration procedura for dipole validation kits above 700 M-z

Lialibration dafa;

July 30, 2013

Thiz calibsaon coriificate dosuments fhe traceabilfy to nallonal slandands, whizh ealize tha physical unils of measuremenls (31).
The Measunsmants and e uncanalntes wan confidance probakility am given on the following pages and are pan of ibe canificale.

All eadlbrafions hava been conducted in the dosed laboratory facilly: emdaronmant tesnparalies [22 + 50 and humidty < 70%
Calibralion Equipment used (ME&TE critical for calibration)

Prifary Standards |ow

Cal Data (Canficats ka.) Scheduled Calibration

Powar maler EPR-4128 GEITABOTO4 O-Mow-12 (o, 217-0r1840) Q=13

Power sensor HP 84814 LIS372027as O Mow=12 (Mo, 217-016485 Qa-13

Refaranca 20 d8 Atenusion ShE G056 {20k) Od=Apr-13 Mo, 21701738 Apr-14

Typa - mismabch combinasion Sh 50473 DBAET Od=Apr=13 (Moo H7-01739) Apr-14

Aedargres Prabe EEI0VE SN 3206 28-Dec-12 (Mo, EZ3-3206_Deci2) D13

DAES SN 6 25-Ape-13 (Mo DAE4-E0T_Apr13) Apr-14

Secondary Standards |ioe Ghack Dinse {in house) Seheduled Chech
Power sansor HP BABTA M AA0E2ILT 1EB-Cck-02 (in house chack Oci-11) It house chess: Oc-13
RF generator RES SMT-08 1 OO (- fug-82 (in house ched Oet-11) In houge chiack: Oc-13

teatwnrk Anslyzer HE 8753E | LISATAGORAR S4204

18-Cet-01 (in house chack Do-12)

In house check: Oc-13

Marne Furcian |$gr.T}35 |
Calbratad by Claucha Lahior Latoratery Technician ||I [ R
\ J"ffq_""' |
A5 ks
T
Approved by ¥alja Frokovio Tecnninal Manogar ﬁ ,;_-_,f‘— gf_

Issad: Juby 30, 2013
This cafbration cenlficass shall nat be reproduced except in lull viehoul wilten approval of 1ha labomiary

Carlificate Mo DB3SYW2-4d114_hll3 Page 1ol B
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Date of Issue: July 27, 2015 FCC ID: S4R-TBGP Report No .: C150612S03-SF

IC: 3585A-TBGP

Calibration Laboratory of f\"{'___al'.-f,.-“ '1-:3 §  Schwsizerischer Kafibrierdisnst
Schrmid & Partner ETEE g Service suisee dtsionnags
Engineefirlg Ads P Servizlo svizzero di taratura
Zeughaussirasss 43, 8004 Furich, Switzerand fgﬁﬁﬁ? S  swiss Callbration Sarvica
Accradted by the Swiss Accreitalion Sendne [545) Accreditation Mo SC5 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificatas

Glossary:

Tol tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢} Federal Communications Commission Cffice of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additicnal Information for Evaluating Compliance of Maobile 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 Systemn Handbook

Methods Applied and interpretation of Parameters:

e Measurarment Conditicns: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantorm section, with the arme oriented
parzallel to the body axis.

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

s Elactrical Delay: One-way delay between the SMA connector and B anlenna leed point.
Mo 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
connecior.

s 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%.

Certificats Mo: DE3EV2-44114_Juli3 Fage 2 of B
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Date of Issue: July 27, 2015

FCC ID: S4R-TBGP

Report No .: C150612S03-SF

Measurement Conditions

IC: 3585A-TBGP

DASY eystem configuration, s far as not given orpage 1, .
DASY Version DASYS Ve2.8.T
Extrapolafion Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipoke Center - TSL 15 mm with Spacer
Zoom Scan Resolution | dy, oy, dz = 5 mm |
Frequancy | 835 MHz = 1 MHz B
Head T5L parameters
The following perameters and calculaticns wers applied.
! Temperature |  Permittivity Conductivity
Mominal Head TSL parameoters 22.0°C 41.5 0,50 mheim
| Measured Head TSL parameters {22002 "C 418 £8% 0.92 mha'm + 6 %
| Head TEL temperature change during test = 05" n
SAR result with Head TSL
SAR mreraged ower 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input powar 2.41 Wikg
SAR for nominal Head TSL parameters marmalized 1o 1W 8.50 Wikg = 17.0 % [k=8)
SAR sveraged aver 10 em® (10 o) of Head TSL condibon
SAR measurad 250 m inpul power 1,58 Wikg
SAR for nominal Head TSL parareters normnalized to 1W B.24 Wikg = 16.5 % [k=2)

Body TSL parameters

The following parametans and calculations were apslied.

Termperaiurs Permittivity Conductivity

Hominal Body TSL parametars 22.0%C 552 0.97 mha/m
Measured Body TSL parameters (22.0 0.2 °C 548 28 % 1.00 mho/m £ & %
Body TSL temperature change during test | < 057G = s

SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 m\W inpul power 244 Wik
SAR for nominal Body TSL parametars normalized o W 853 Wik = 17.0 % (k=2)

'Emﬁ averaged over 10 em” (10 g) of Body TSL

conditicon

SAR measurad

250 mW Input power

1.61 Wikg

SAR for ponvingl Body TSL parametens

mormalizad to 1W

£.32 Wikg = 16.5 % (k=2}

Corilicats Mo: D835V2-ad114_Juli3

Pagn 3 ol B
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Date of Issue: July 27, 2015 FCC ID: S4R-TBGP Report No .: C150612S03-SF

IC: 3585A-TBGP

Appendix

Antenna Parameters with Head TSL

Imoedance, transformed to feed point 521 0-1.3§

Fatum Loss -321dB

Antenna Parameters with Body TSL

Impedance, fransiormed to feed point 48,2 €3 - 3.0 i

Aatunn Loss - 29,1 dB

General Antenna Parameters and Design

Elactrical Dalay {one direction) 13048 ne

Aftar long tarm use with 100W radiated powar, anly & ehght warming of the dipale naar the feedpaint can be meéssurad

The dipole iz made of standard semirigid coaxlal cable. The center conducior of the feeding line |e directly connected to the
second arm of the dipofa. The antenna is therefons sho-circuited for DG-signals. On some of the dipoles, small end caps
ars added 1o the dipola arms in ondar to improve matching when loaded according to the position as explained in the
"Measuramenl Conditicns® paragraph. The SAR data are not affected by thes change, The ovarall dipale langth s still
according o the Standand

Mo excessive force must be applied fo the dipole arms, bacagss they might bend or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manulaciurad by SPEAG
tanufactured on Jirwa 29, 2010
Cartificabs MNoe DEIEVEA4114_Jull3 F’EI.-;E*I- o 8
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IC: 3585A-TBGP

DASY5 Validation Report for Head TSL

Date: 30.07.2013
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: D335V2 - SN: 4d114

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

Medium parameters used: f = 835 MHz; o = 0,92 $'m; & =4 1.8; p = 1000 ]-;g.fm-j'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEABC/ANST CA3.19-2007)

DASY 52 Configuration:
+ Probe: ES3IDV3 - SN3205; ConvE(6.05, 6.0, 6.05), Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibeatad: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDO0O0P49A 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/Foom Scan (Tx7xTW/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Valoe = 36.702 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.60 Wika

SAR(I g) = 2.41 Wikg; SAR(10 g) = 1.58 Wikg

Maximum value of SAR (measured) = 2.81 Wike

2t
214
an
Y
BS5
1% =
0 dB =281 Wikg =4.49 dBW/kg
Cariificats Mo: DEZSV2-4d114_Jul13 Page b ol 8
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Impedance Measurement Plot for Head TSL
3@ Jul P43 1Zi5II5ET
EI 511 i U Fs L TAZT o -19457 2 L4LEd ofF 835008 938 AHE
L ]
b1
(o ;’/f‘_—. s
|
A
frog - ot
A =
Hld
CHZ 511 LOE 8 dB/REF =28 8 =32 A47 B BAS,FAS GBS Mz
—— | I ST S
'\-\_\_h_‘ _‘_’____—
et e
A T -
- T, L
o
5 b il =
My
o

A 1/
o I | | i
Hig

ETART B35.AA8 BA& MH= ST0F 4 B35.808 BE0 HHz

Carilficate Mo: DE35YV2-4d114_Jul13 Page6oid
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IC: 3585A-TBGP

DASYS Validation Report for Body TSL
Date: 22.07.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: ipole $35 MHz; Type: IB35V2; Serial: DE3ISY2E - SN: 4d114
Communication System: UID 0 - CW ; Frequency: 835 MHz
Medium parameters used: f =835 MHz; o = | S/m; & = 54.9; p = 1000 kg/m’
Phantom section: Flal Section
Measurement Standard: DASYS {(IEEEIECIANST Co3. 19-2007)
DASY52 Configoration:

«  Probe: ES3DV3E - SN3205; ConvE(6.04, 6.04, 6.04); Calibrated: 28.12.2012;

= Sensor-Surface: 3mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 25,04.2013
Phantom: Flat Phantom 4.9L; Type: QDOOOP4GAA; Senial: 1001

DASYSZ 528, 1137 SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube {:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 54,833 ¥V/m; Power Dnft = (1L.05 dB

Peak SAR (extrapolated) = 3.56 W/ke

SAR(1 g) = 2.44 Wikg; SAR(10 g) = 1.61 Wikg

Maximom value of SAR {(measured) = 2,83 Wik

0dB = 2.83 Wrkg = 4.52 dBWikg

Cetificate Mo DEIEVE-4d114_Juii3 Page 7ot &
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Impedance Measurameant Plot for Body TSL
22 Jul 2815 13:5Zi 4

CHD 521 4 U F5 BAEDIT A -ZBEGT 6 EhITEpF B35.509 DB3 HHz
]
[l
Ca /ﬂ_--‘""
i
5
2t
-,
fiv'g  *
] e
Hid
CH2 $14 LA 5 df/REF =28 dR A=2RA7A B OAEABH ASH Nz
4 — -\-\_\_\_‘_ e i
> 53 — -
e S d r
ta \"'-\_ -.-'_I___’J.,—""
'\.1‘. ¥ -
I‘x J
L ) .'"Ir
A ? I|I
| i
B
¥
Hid
START G35.000 R0 HHz 5TOF 1 B35.088 0@a HHz
Caorificate Mo DA&35V2-4d114_Jull3 Paga 8 of B
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IC: 3585A-TBGP

D835V2, Serial No.4d114 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D850V2 Serial No.4d114
850 Head
Date of Return-Loss Delta Impzzzlnce Delta |:;npaeg$2i2£ Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.30.2013 -32.147 -- 52.127 -- -1.346 --
7.29.2014 -32.293 0.45 48.878 3.249 -2.134 0.788

D850V2 Serial No.4d114
850 Body
Date of Return-Loss Delta Impzzzlnce Delta IInTpaegdira]ﬁz:ye Delta
(0]

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.30.2013 -29.073 -- 48.217 -- -2.961 --
7.29.2014 -27.435 5.63 46.911 1.306 -2.689 0.272

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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IC: 3585A-TBGP
Dipole Verification Data D850V2 Serial No.4d114

850MHz-Head
1 Active ChiTrace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

og Mag 5.000dE/ Ref -20.00dE [F1 Dell

Abort Printing

=10.00
Printer Setup...

-15.00 Irvert Image:

O

Durmnp
Screen Image...

ES0914 Setup

-4 Misc Setup

Backlight
On

R —=
Firrnware
Rexvision

-45.00 i -
Start 635 RMHz IFB 70 kHz Stop 1,035 GHz [SY
e, ;

-40.,00

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

-

Lag Mag

Phase

Group Delay

Polar

Lin Mag

H SR

Real

Imaginary

—

1 Start £3E MH:z IFB 70 LHz Stop 1,025 GHz [ )1
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850MHz-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

Group Delay

Smikh

Palar

Lin Mag

SR,

Real

Imnaginary

-45.00

Start 635 MHz IFBMN 70 kHz Stop 1,035 GHz [ !

[y

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

—

-

Lag Mag

Phase

Group Delay

Palar

Lin Mag

SR,

Real

Imaginary

1 Start 635 MHz IFBMY 70 kHz Stop 1,035 GHz [

—
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Date of Issue: July 27, 2015

FCC ID: S4R-TBGP

Report No .: C150612S03-SF

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughnussirasse 43, BO04 Durlch, Svitzer|and

FAccrediied by fhie Swiss Accred Rafion Sarvica (SAS)
The Swiles Accreditation Service is one of the signatories to the EA
Muliilateral Agreement for the recognition of calibration certificates

Cient

CCS-CN (Auden)

IC: 3585A-TBGP

s Bchweiparischer Kalibrierdienst
Service sulsse d'étalonnage
Sorvizio swizzerg di tarsturs

5 Bwiss Calbeation Serviso

Acoreditation Mo,: SCS 108

Certificate to: D1900V2-5d136 Jul13

CALIBRATION CERTIFICATE

AT RSO

Objact

|
| Caltoralion proceadurals)

Callration dale:

This calbration ceificate documants tha racasbiity 1o national standands, which realize the physcal urits of measurements (S1),
Tha measuremerts and tha unoertemties with cordidence probetiity are ghvan on e following pages and are pad of e serilicabe.

Al cEbratione hdve been condusted in the closed laborabary facility; environmend temparabura (22 « 31°C and humadity = 703,

C1900V2 - 5N: 5d136

QA CAL-05.v8

Calibration procadure for dipola validation kits above 700 MHz

July 22, 2013

| Lalipration Equipmeant used (METE crilical for calibration)

| Primiary Standards

| Ponssar mitar EFM-#424
Fowear sangor HP 34814

| Reference 20 dB Aflenuator

| Type-M mismateh combination

Refanancs Probie ES30VE

‘II‘]_JF

Cal Dabe (Camificals MNa.)

Soheduled Callbmsion

GEITSE07 04
LIBSET2a2Ta5

SN 5068 (20k)
She BO4TS ! OE32T
St 306

Metwark Aratyzar HP BFE3E

Cafibraied by:

Approvad by

LIALs ShE B
Sacondary Stendands iC#

Fawar sensor HE 34814 RY4109231 T
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Turich, Switzerland

§ Sehweizerischer Kalibrierdienst

c SErVICe Bu 5B d'mmﬂﬂﬁﬂﬂ'
Sarvizio svizzero di tarabura

5  Swiss Calibration Sarvice

Accredited by the Swiss Accrediation Sanics (SAS) Accreditation No.: SCS 108
The Swiss Aocreditation Service Is one of the signataries o tha Ex

Multilateral Agresment for the recognition of callbration certificates

Glossary:

TSL tissua simulating liguid

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

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Infermation for Evaluating Compliance of Mobile and
Fortable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) to Bulletin 55

Additional Documentation:
d} DASY4/S Systerm Handbook

Methods Applied and Interpretation of Parameters:

o  Measurement Conditions; Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Pararmefers with TSL.: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

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

e Elociical Delay One-way delay bDelaeen lhe SMA connecior and the anbenng feed point.
Mo uncertainty required.

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

= SAFR nommalized:; SAR as measured, nomalized to an input power of 1 W at the antenna
connecior.

= 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

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

Cartficate Mo D1800WE-5d136_1ul13 Fage 2of 8
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Measurement Conditions

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

| DASY Version DASYS V5287
Extrapalation Advanced Exiragalation
Phantom Mociular Flat Phantom
Distance Dipale Center - TSL 10 mm | with Spacer
Zoom Scan Reaclutlon i, dy, dz = 5 mm | i
Frequancy 1800 MHz = 1 MHz |

Head TSL parameters

The following pararmeiars and caleulations ware applied.

l Temparature Permittivity Conductivity
Mominal Head TSL parameters 220G 40.0 1.40 mhodm
Measured Head TSL parameters 122003 °C WI=E% 1.36 mho'm £ B %
Head TSL temperature change during lesi <050 e

SAR result with Head TSL
SAR averaged over 1 em” {1 g} of Head TSL Conditicn
SAR rosasy b 250 miW npull powaes 0.0 Wikg
5AR for nominal Head TSL pararmateis nomalized to 1W 40.4 Wikg = 17.0 % (k=2)

_SI_lFI averaged over 10 cm® (10 ) of Head TSL condithan
S&R measured 250 mW input power 5.28 Wikg
SAH tor nominal Head TSL parameters nomalized 1o 1% 21.3 Wikg = 18.5 % [k=2)

Body TSL parameters
The following parameters and calculations wers applisd.
Temperature Parmmiltivity Conductivity
Mominal Body TSL parameters 22.0°G I E3.a 1.52 mho/m
Mieasured Body TSL parameters 1220 0.2 *C 534 6% 1.48 mihe'm + B %
Body TSL temperature change during test < L5 °C o
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition

| SAR massured 250 ' ingul prower 10.0 Wikg

| AR lor norminal Body TSL paramsters normalizad to 1W 40.5 Wikg = 17.0 % (k=2)

| BAR averaged over 1U.cm“ {10 g) of Body TSL condition
AR maasurad 250 mW input poswer 5.37 Wikg
SAR for nominal Body TSL parametars naimnallzed e AW .8 Wikg = 18.5 % (k=2)

Camilicata Ma: D1800V2-54136_ 13 Paga 3 of B
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Appendix
Antenna Parameters with Head TSL

Impedance, ransionmed to fead poim BRO0+72i0

Rstum Loss -225dd

Antenna Parameters with Body TSL

Impedance, transformed to fead poin 4772+ 7.3 )2

Fadum Loss =221 dB

General Antenna Parameters and Design

Elecirical Dwlay (ona diraction) 1.202 ns

After bong termn uge with 1008 radiated power, only a slight warming of the dipole near the fesdpaint can be measurad

The dipole ig rmads of standird sermingid coaxial cable. The centar conductor of the leading line is direstly connected to the
sexcond arm of the dipole. The antenna s therelore short-circuited for DC-signals. On some of the dipolea, small end caps
ara addad to the dipale arme in order 1o Fnprove matching when leaded according to the position as explained In the
"Measurement Conditions” peragraph. The SAR deta are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must e applied ko the dipole arms, because they might band ar tha soldered conmections naar the
leedaaing may be damaged.

Additional EUT Data

Ranuiaciured by SPEALz
hManufactured on April 14, 20110
Centificats Mo: D1800Y2-50136_Jul13 Paga 4 o B
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DASY5 Validation Report for Head TSL

Date: 22.07.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 19040 MHz; Type: DI900V2; Serial: D1900V2 - SN: 5d136

Commumication System: ULD O - CW ; Frequeacy: 1900 MHz

Medium parameters used; f = 1900 MHz: o = 1.36 S/m; & = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY'S (IEEE/TEC/ANSI C63,19-2007)

DASY32 Configuration:
s Probe: ESIDV] - SN3205; ConvFi4.98, 4 98, 4.98): Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electronics: DAE4 5n601; Calibrated; 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QDOOFS0AA; Serdal: 1001
» DASYS252.8.7(1137); SEMCAD X 14.6,10{7164)

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

Reference Value = 95 803 Vim; Power Drift = 0.03 dB

Peak SAR {extrapolated) = 18.1 Wikg

SAR(E g) = 10 W/kg; SAR(10 g) = 5.29 W/kg

Maximum value of SAR (measured) = 12.4 Wikg

dB

EI
_Eim

=10.00
-15.00
-20.00
£5.00
0dB =124 Wkg = 10,23 dBW/kg
;:HI‘L'ﬁI:aH Mo: D1800va-5d135_Jul13 Page 5 of 8
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Impedance Measurement Plot for Head TSL
22 Jul Zed® 11:38:38
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DASYS5 Validation Report for Body TSL

Date: 22072013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D900V - SN: 5d136

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

Medium parameters used: f = 1900 MHz; o = 1.49 S/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurcment Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205: ConvFi4.6, 4.6, 4.6); Calibrated: 28.12.2012:
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAB4 Sni01; Calibrated: 25.04.2011
« Phantom: Flat Phantom 5.0 (back); Type: QDO0DPS0AA; Serial: 1002
s DASYS2528.7(1137); SEMCAD X 14.6.10(71641)

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

Reference Value = 95,503 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.37 W/kg

Magimum value of SAR (measured) = 12.5 Wikg

0dB = 12.5 W/kg = 10.97 dBW/kg

Carlificate Mo; 01900V2-50135_Jul13 Fage 7 of &
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Impedance Measurement Plot for Body TSL
32 WJul IE13 14:30c@z
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D1900V2,Serial No.5d136 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D1900V2 Serial No.5d136
1900 Head
Date of Return-Loss Delta Im Rt;zzlnce Delta |:-:1naegd|2?12; Delta
Measurement (dB) (%) F()ohm) (ohm) F()ohm) (ohm)
7.22.2013 -22.471 - 52.887 - 7.2031 -
7.21.2014 -23.930 6.49 51.667 1.22 6.2513 0.9518
D1900V2 Serial No.5d136
1900 Body
Date of Return-Loss Delta Im R;gzlnce Delta IInTaegd”a]iz:ye Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.22.2013 -22.094 - 47.693 - 7.3418 -
7.21.2014 -22.704 2.76 47.761 0.068 6.8096 0.5322

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D1900V2 Serial No.5d136

1900MHz-Head

1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

40.00

10.00

=10.00

-40.00

[y

Start 1.7 GHz

Group Delay

Smith

Palar

Lin Mag

SWR

Real

Imnaginary

IFBM 70 kHz Stap 2.1 GHz [E !

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

—

-

Lag Mag

Phase

Group Delay

Lin Mag
H SR
Real
| Imaginary
1 Start 1.7 GHz IFBM 70 kHz Stop 2.1 GHz [ |! hd
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1900MHz-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

P 511 Log Mag 10.00dE/ Ref 0,000d4B [F1 Del]
o0 GHz
40.00
Phase
20.00
Group Delay
10,00
Srnith
gO.000
Polar
=10.00
Lin Mag
-20.00
H SR
Real
-40.00
| Imaginary
v
1 Start 1.7 GHz IFBM 70 kHz Stop 2.1 GHz [ |!
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
-
I Lag Mag
Phase
Group Delay

Palar

Lin Mag

H SR,

Real

Imaginary

—

1 Start 1.7 GHz IFBM 70 kHz Stop 2.1 GHz [ |!
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Calibration Laboratory of A, Schweizerinsher Kalibrerdienst
Schmid & Partner ] Service suisse détalonnage
Enginesring AG AT Bervigio svizzero di tarstura
-.__..-""'_ =
Zeughsusstrasss 43, 8004 Zurich, Switzerland 'ﬂﬂ}} Swiss Calibeation Service

Acrredied by the Swiss Acoeditaton Seneca (5A35)
Tha Swiss Ascraditafion Service is one of the signatores to the EA
futtilateral Agreemest for tha resognitien of calibration certificates

Client CCS-CN (Auden)

|CALIBRATION CERTIFICATE
|

i Objest D2450V2 - SN; 81T

Besreditation No.: SCS 108

Certificats to: D2450V2-817_Jull3

=SS

1A CAL-05NS
Calibration procedure for dipole validation kits above 700 MHz

Calinraticn propedurals)

| Galigration date: July 31, 2013

| Thiz calbiration cortficats documants the tracaabilly 1o nations stardeeds, which eaize he physscal wils of measurements (S0,
| The mieasurements and the uncestainties, with configence protsaibiliy am given on The Tolowing peges and s par of he cetficse.

| & calbrations have bean conducled in e clesed abewmbary facli: anvironment tampematura (22 o 3)°0 and hamidity < 709

Calibraton Equipmant wsed (MATE crilical tor calibrasion)

Primary S3andaris it # Tl D {Carlilicabe Mo Schatuiad Calbration
Powar matar EFM-4434 GEIF4E0TM 01 -Mav-12 (Mo, 217-01620) Oct3

Paowar sensoe HP 34514 USIT2AE7ES 1 -Rre-12 (e, 27-01640) Oci-13

Flederencs 20 dB Aianuator Hh: BO58 (20H) O4-Apr13 (Mo, 21709 736) Aprid

Typa-N miamasch cominaticn SM: B04T. T DEeT (8-Apr-13 |No. 2717=01 738} Apr=14

Hederenca Probe ES30NS SN: 3205 28-Dae12 (M. ES3-2208,_Dect Dac-13

DAES S 601 25-Ap-13 Mo, DAES-601_Apria) Aprad

Secondary Standards g Chack Date tin housah Scheduled Check
Power sansor HP 84818 '!.'I"l"-ﬂ‘ll:l'ﬂ‘za'f? TE-Oet-02 (in house chack Oct-11) In housm chack; Oci-11
AF genorator RES ST 100005 Dek-ALG-88 (in house check Ocl-11) In houss chack: Oc-13
Mehwark Analyzsr HP B763E USITAS05E5 S906  18-Oct-01 (in housa chack Ges12) In kause chack: Ool-13

This cabbration corificate shall not be reproduced excapt in hull wiihout witen epproval of the laboratony.

2T Functiom Signaturn
Caliomaled by: Isran El#agug Lafrabory Technician {'J Q.[' g
Approved Dy K Pokoic Tachrical Mansger = .

.-"
‘___'_.;_:':'{u: -*.-r.&-"

Ismund: July 31, B0HS |
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Calibration Laboratory of g Schwalzarlachar Kalibrierdienst
Schmid & Partner 3 ¢ Bervice suisss détalonnage
Enginearing AG s e Servizio svizzera di tareture
Zoughaussirssse 43, 8004 Zurich, Switzertand %F»x"fq}:f S swiss Calibration Service
L I
Aceradited by the Seiss Aceredibation Sanice (SAS) Acersditation Ne.: SCS 108

The Swiss Acoreditstion Service s ane of e signatories to the EA
Multikateral Agreement for the recognition of callbretion cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM xy.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

k) IEC 62208-1, "Procedurs 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 Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCOC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mobile and
Fortable Deavices with FCC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/E System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condifions: Further details ars availakble from the Validation Report at the end
of the certificate. All figures stated in the ceriificate are valid at the frequency indicated.

= Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

¢ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

v Elsctrical Dafay: One=way delay between the SMA connector and the antenna feed point.
No uncertainty required.

o SAR measursd: SAR measured at the stated antenna input power,

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

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

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

Cartficats No: 0245002817 _Jul13 Page 2 of B
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Measurement Conditions
DASY system cordiguration, s far as not given on page 1
DASY Version ' DASYS V5287
Extrapolation Advanced Extrapalation
Phantom Madular Fiat Phantom
Uimﬂnn_ﬂ-_ !.'lipuie Center - TSL l 10 mm with Spacer
Zoom B‘-v:nn Resolution dx, dy, dz =5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
The Icllowing parameters and calculations were applisd,
Temperatura Parmitt/vity Conductivity
Mominal Head TSL parameters 2200 e 1+ 1.80 mhodm
Measurad Head TSL parameters (22.0£0.2) °C ITELE% .81 mhoim < 6 % |
Head TSL umi:t-mllum change during tast =05°C == —
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Conditicn
"SAR measured 250 mW input power 133 Wikg
| SAR for nominal Head TSL paramators narmalized to 1W 526 Wy = 17.0 % (k=2
SAR averaged over 10 em” (10 g) of Head TSL conditian
SAR messured 250 m1|".|' llnpr.!.1.|:|n-'.|uar 6,18 Wikg
SAR for nominal Head TSL paramaterns normalized to 1W 24.5 Wﬂi_g + 16.5 %{h{-ﬁ!ﬁ
Body TSL parameters
Mhi tollowlng parameatans and caloulations ware applisd. R,
Temperatura Permiithity Conductivity
Norminal Bady TSL parameiers 22.0°C 527 1.95 mhofm
| Measured Body TSL parametors (22.0 £ 0.2) °C 50.5246% | 2.01 mho/m+8%
Body TSL temperature change during test < (L5 *C
SAR result with Body TSL
SAR averaged aver 1 em” (1 §) of Body TSL Condition
S&AR measurad 250 aﬁnl:u;:'pomr 12.8 Wikg
AR for nominal Body TSL paramaters normalized to 19 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body T5SL | condition
_:'Eiﬁ.H measured 250 mW Input powar E-E!-?W.lkg
éu;ﬂ for nominal Bedy TSL paramatars | mormalized to {W 23.1 Wikg = 16.5 % (k=2)

Cerlficate Mo: D245002-617_Jul13
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Appendix

Antenna Parameters with Head TSL
Impedance, ransfomed (o feed poit S535Q+29i0
Raturn Loss =271 dE

Antenna Parameters with Body TSL

Impedance, transfomed o leed point 48.7 2 + 4.5 [0}

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

After long term use with 100 radiated power. only & slight warming of the dipole near the feadpoint can be measured.

Tha dipole is made of standard samirigid coaxial cable. The center conductor of the faeding ling ks direcily connected 1o the
sacond arm of the dipole. Tha antanna is thersfore shart-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipale arms in order to improve matching when loaded according to the position as explained in the
‘Measuremsant Condilons® paragraph, The SAR data are not affected by this change. The overall dipole length iz still
according to the Standard,

[¥o excessive force must be applied 1o the dipole ams, because they might bend ar the soldered conmnections msar ihe
feadpaint may be damagead.

Additional EUT Data
Manufactured by SPEAG I
Manufactured on Ociober 23, 2007

Certificate Mo: D245002-817_Jull3 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 5N: 817

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

Medium parameters used: f = 2450 MHz; o = 1.81 5/m; & = 37.8; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY S (IEEEMEC/ANST CG3.19-2007)

DASYS2 Configuration:
«  Probe: ES3DV3 - SM3205; ConvF{4.52, 4,52, 4.52); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated; 25.04.2013
» Phantom: Flat Phantom 5.0 {froni); Type: QDOO0PS0AA; Seral: 1001
« DASYS2STETL13TY SEMCAD X 14.6.1007164)

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

Reference Valoe = 99. 78] Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR(] g) = 13.3 W/kg; SAR(10 g) = 6.18 Wikg

Muximum value of SAR (measured) = 16.8 Wikg

-14.40

10,29

-24.0

DdB = 168 Wikg = 12.25 dBW/kg

Certificates Mo: D245002-817_Jul3 Page Hafd
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Impedance Meazurement Plot for Head TSL
3 oJdul 2013 1@:3q: 35
CHIl 514 4 U FS 153,530 2E9RSa 198,46 pH 2 453099 B8 MHz
L
Le=1
3 |
I 4
H1d
CH: B2d  LOA B &B/REF -38 d8 11-37:148 4B 7 45088 930 HHz
C ) =
.-H- -\--"\-\_\_; .“,_;-I"_—. == -
:'\-\.H J:'-J ._.- = F i
3 %, o
%o ]
!
HEd
ETRET 2 290008 BAB MHz ETOF 2 5080 @88 ARz
Gertficais No: DE4S0V2-317_Juli3 Page & of B
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 817
Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 2.01 8/m; £ = 50.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2007)

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvF{d.42, 442, 442); Calibrated: 28.12.2012;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electmonics: DAES Sn601; Calibrated: 25.04.2013
«  Phantom: Flat Phantom 5.0 (back); Type: QDOO0PI0AA; Serial: 1002
e DASYS252.8.7(1137) BEMCAD X 14.6. 1T164)

Date: 31.07.2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measwrement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94131 VWim; Power Dnft = 0.06 dB
Peak SAR (extrapolated) = 26.3 Wikg

SAR(I g) = 12.6 W/kg; SAR(10 g) = 5.87 Wikg
Maximum value of SAR (measered) = 16.7 Wik

-24.08

0dB = 16.7 Wike = 12.23 dBWikg

Cartificati Mo, D245002-817_Juli3 Fage 7ol B
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Impedance Measurement Plot for Body TSL

31 Jul ZAE3 LEr32rES
[HE 11 L U S 149723 e 44B43 4 290,04 pH 2 450,008 B8 HH=

16
Hld
HE B3l LD4 B 4B/ REF =20 _df 1-CEIEEHE 452,008 B3 HHE
ezt ' : 1 ' ' )
Ca n-_;__ E= | AR oo
i T
s e
| % =D
N W
Fririgy \“._ -"’I:f
i ""'\LI‘ ,('/’
b g |
Hld
START 2 250,680 8RR HH: STOP 7 50,000 BP8 FHz
Cariliscate Mo D285002-817__ ki3 FPage 3 ot &
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D2450V2, Serial No.817 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Date of Return-Loss Delta Impzzzlnce Delta |:;npaeg$2i2£ Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 -- 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911

D2450V2 Serial No.817
2450 Body
Date of Return-Loss Delta Impzzzlnce Delta IInTpaegdira]ﬁz:ye Delta
(0]

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 -- 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817

2450 MHz-Head
1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State

Phase

Group Delay

-1.300

Srnith

Polar

Lin Mag

H SWR

Real

Irnaginary

—

—-

Stam 2,28 GHz IFEW 70 kHz Stop 2,658 GHz (4

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State

Durnp

Screen Image...
——— |

ESO914 Setup

Misc Setup

Backlight
il

Firrmware
Revision

Service Menu

Exit
L] Return
v
1 Stam 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [ !
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2450 MHz-Body

1 Active ChfTrace 2 Response 3 Skimulus 4 Mkrfanalysis 5 Instr State

Phase

10.00

Group Delay

Srnith

-10.00

Palar

Lin Mag

-40.00

SWR

Real

Imaginary

—-

Start 2,25 GHz IFB 70 kHz Stop 265 GHz [EEd |

1 Active ChfTrace 2 Response 3 Skimulus 4 Mkrfanalysis 5 Instr State
3 Scale 1.0000 [FL Del]

24000 FR—_

—

-

Log Mag

Phase

Group Delay

Palar

Lin Mag

SWR

Real

Imaginary

1 Statt 2,25 GHz IFB 70 kHz Stop 265 GHz [EEd |

—
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Schmid & Partner Ergnesring 4G

[
1)
|®
[
ts]

Zeugheusstrasss 43, 2004 Furich, Switzerdand
Praone 441 44 246 9700, Fax 447 44 245 9778
rriniPapmag com, hitpFfeanss speap com

A 245

IMPORTANT NOTICE

USAGE OF THE DAE 4

Thes DAE unil s & dalicabe, high precision instrument and requirss careful freatmant by e user. Thare are no
senicaable parts nslde the DAE. Special allention shall be given bo the Tollowing poants:

Battery Exchange: The ballery cover of the DAES und is closad using 8 scraw, owar tightening the acrew mey
cBuae the threads insdde the DAE 1o wesr oul,

Shipping of the DAE Beforé $hipping the DAE fo SPEAG for calibrabon, remove the batlerles and pack the
_DAE iman entistalic bag. This antistati; bag shall then be packed into a larger box or contalner which protacta the
DAE from impacts during transporiaticn. The package shal ba marked {o indicate that a fragile Instrumant |z
inside,

E-Stop Fallures Touch detection may be malfunclioning due o broken magnets in the E-stop. Rough handling
of the E-=iop may |ead to damaga of thase magnets. Touch and collision errors are olten caused by dusl and difl
acturulated n the Estop. To prevent Estop fasfura, fhe customer shel alweys mount the prabe o the DAE
carafully and kesp the DAE unil in a non=dusty envirnnment i not used for measuramants

Repair: Minor repairs are paformed al no exta cost duneng the annual calibration. Howaver, SPEAG resanies
he right to chamge for any repalr especially § rough unprofessional handling caused the dafact.

DASY Configuration Files: Since the exacd vahms of the DAE imput resistances, &5 messwad durng the
calibration procedure of & DAE unil, are nol used by the DASY software, a nominal value of 200 MOhm is given

in b comesponding configuration file.

Impertant Note:
Warranty and calibration is void if the DAE unit Is disassembled partly or fully by the
Customer,

L)

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 pravent damage of tha DAE probe connector pins, use great care when installing the |
probe to the DAE. Carefully connect the prabe with the connector notch oriented in the
mating position. Avoid 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 & Perner Engineering

TH_BRI40515AD DAE4 . doc 11122008

1
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Calibration Laboratory of 5{‘@ g Schweirerischer Kalibrierdienst
Schmid & Partner et Survice sulsse d'etatan
I: ! nage
Engineering AG e L C Servizio svizzero di taratira
Zeughaussirnsee 43, 8004 Zurich, Bwitzerland ff--'.".d;;?.\.'--f S Swiss Callbration Servica
Hnlult
Acrediled by the Swss Acormditnlian Servca [S45) Aocroditation Ho.: SCS 108

The Swise Acoreditation Sarvico |s ane of tha algnatorias e e EA
Mulilstaral Agresiment for the recognition of callbration cerfificates

Climnt CCS-CN (Auden) Cortifiente Na: DAE4-1245 Jul1d

CALIBRATION CERTIFICATE

Cfect DAE4 - 50 000 D04 BM - SN: 1245

Calbration procsdurads] A CAL-08.va2s
Calibration procedure for the data acquisition slectronics (DAE)

Calbratian dase: July 22 2014

This cafibration cedlilicate documents Fe Iraceabs fy to national standarms, which reallza the phwsical unhie of measuraments (S
The maasuramants and e uncansnies wilh confidencs prababilily ame gven on the folowing pagas and are part of the cerificale

Al calbraliona have baen conducted in the closed lebomtony faci bty enviroomant lempembsra (22 0 3170 and homédily < 703%,

Calbeation Equipman ugad (METE critical ar calBralion]

| Primary Stantands : =7 Cal Date {Cariticasa Mo Seheduied Cabbration
Kty Milimeter Typsa 201 ShDE102TE OF-Chet-13 (a1 3578 Col-14
Eaoondary Standards D¢ __ Check Dabe {in houssesh Scheduicd Chack
| Auilo DAE Calibration L & SE LWE 053 AA 1001 07-Jam-14 (in hausa Chaach) I hiausl chech Jan-15
Cakeator Box V2.1 SE LS 006 A8 1002 D7 =Jan:14 (in housa check) n houes chec kan-15
amg Fungtion Signaturs
Caliprabesd by FiMaporaz Tachnician

e fi’M ‘ol

Approved by: Fin Bomhbali Dty Technicsl Mansgar '_,“'EE‘-%
i w.‘./J‘E';-r’é

Resise: July 37, 2014

The callbration cermficabs il‘ﬂ.ll.l'!_ﬂl_!:l:_' "ﬁEtlﬂldaﬁﬁd ﬂE:I_il' Buill walheut vaitlan appeovad of fhe Inbambary

PR

Cestfioate Mo DAES-1245_Jultd Page 1 of5

1
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Calibration Laboratory of

; g Echwetzerischer Kallbrierdienst
Schmid & Partner c Service sulssa d'tslonnage

Engineering AG Sorvizie svirsans di sl
Zaughauasbraass 43, BO0d Turich, Switzerlamnd S Swiss Callbration Serviea
Accredied by fha Seiss Accrediation Sanice (SAE) Accracitation No,: SCS5 108

The Bwiss Accrediiobion Service B one of the signatories o the EA
Blultliateral Agreement for the recognitics of calibration cartificates

Glossary

DAE data acquisiion 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
cormesponds 10 the full scale range of the voltmeter in the respective range,

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

= Thae following parameters as documantad in the Appendix contain technical information as a
result from the performance test and reguire no unceriainty.

» DC Vollage Measurement Linearily: Verificafion of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
maasuramant,

= Comman mode sensitivily: Influence of a positive or negative common mode voltage on
the differential measuremeant.

s  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

o AD Converer Values with inputs shorfed: Values on the intemal AD converter
corresponding to zaro input voltage

+
o [npuf Offset Measuremeant, Output vollage and statistical rasults ovar a large number of
zero voltage measurements.

= Input Offset Curreni: Typical value for information; Maximum channel input offset
current, not considering the input resistanca,

o (nput resistance: Typical value for Information: DAE input resistance al the connector,
during internal aute-zercing and during measuremant,

«  Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battary
alarm signal is generatad.

o Power consumplion: Typical value for information. Supply currents in various operating
modes.

Cortificaie Mo DAES-1245 Jul14 Fage 2 of §
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i

DC Voltage Measurement
AD - Comerter Resalution norrminal

High Hampa: ILEE = L [T full ranga = <100, +300 mV
Lo Rimmga: 1LEE = Binhf | fllrenga = -1.....4+3mV
DASY messuremant paramabers; Aulo Zem Time: 3 sao; Measwermng time: 3 sec
Calibration Factors x ¥ Z
High Range 405088 + 0.02% (k=2) | 40710 + 0.02% (k=2) | 405.848 + 0.02% (k=2)
Low Range 400335 £ 1.50% (k=) | 3.88482 £ 1.60% (k=2) | 402547 + 1.50% (k=2)
Connector Angla
Connector Angle 1o be used in DASY systam Tl TR o
4
Certificata Mo, DAES-1245 Jul14 Paga 2 of 5
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Appendix (Additional assessments outside the scope of SCS108)

1. DC Voltage Linearity

" High Ranga Reading (pV]) Differance (V) Error [%)
| Channel X + Input 199906, 75 027 -0.00
Channe| X + Inpuit 20001.39 115 .01
Channal ¥ = Input -20000.78 0.74 -0.00
Channel Y + Inpuit 1865948.13 1.27 IZI,IZIIZ-I-“
Channel ¥ & Input 20000.37 DAz 0.00
Channal ¥ = Imput 20002 24 (.68 0.a0
Channal Z + Inpast 195550 24 1.21 .00
ChannelZ o lnput 20000.38 0.20 0.00 ,
Channel Z - input -20001.75 -0.03 0,00 1
Low Range Reasding {(pV) Difference (uvV) Error (%)
Channel X + Inpaut 200033 -0.09 -0.00
FChannel X + Input 200,50 iy L]
(Channel X - Input -196,83 048 023
| Channal ¥ + Input 200000 <026 0.
[Channel Y+ Input IRET 081 045
| Channel ¥ = Inpul -200.048 -0.81 D
Channal Z + Input 2001 20 140 o.o7
ChannelZ  + Input 200,05 031 015
Channal Z - Input HOCBG 1.3 0,66
2. Common mode sensitivity
DASY measirament paramatars: Auts Zaro Tima: 3 sec: Marsuring fimes: 3 sac
Commoan mode High Rangs Levwr Fange |
Input Voltage (mv) Averags Reading (V) Average Reading (uV) |
Channel X 200 -7.83 -8.32
- 210 1068 B.44
Channal Y 200 2.7 am i
- 200 577 5.83
Channel Z 200 -5.80 -5.B6
' B -200 479 474
3. Channel separation
DASY maaswament parameters: Aubo Zero Time: 3 sec Measuring lire: 3 Sao :
Input Voltage (m) Channel X (jV) | Channel ¥ (u¥) |  Chanmel Z (V)
Channel X 20 | - | 28 260
Channe| ¥ 200 2.53 4. 34 |
Channe| Z 200 9‘5'.!-.:1 | B.84 ]
Cortificate Mao: DAE4-1245_Jull4 Faga4 ol 5
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4. AD-Converter Yalues with inputs shortad

DASY measuremeni paramatens; Auto Zam Teme: 3 sec; Measuring lima: 3 seo

High Range (LSB) Low Range (LSB)
Channel X 15875 16740

| Channel Y 16455 16504

| Channel 2 15539 16880

Input Offset Measurement

DASY mesasunamand parsmalers: Aulo Zero Time: 3 sac;, MEE!-I.IHHQ temie: 3 Bac

Input 10K
Avarage (V) | min. Offset (V) | max. Offsst (V) | o' [:;;J““"
Chanme| X 1.16 -0.50 234 -I:I;ﬂ
Channel ¥ =081 225 .40 0.48
Channal £ -0.59 -1.82 | _{".‘I.EF! 0.6 —
6. Input Offzet Current
Mominal ot clrcultny offset cumant on all channels: <25F4
7. Input Resistance (Typical values for information)
Zaroing (kOhm) Measuring (MOhm)
Channal X 207 200
Channel ¥ 200 ; A0
Channe 2 l 200 200

8. Low Batlery Alarm Vollage {Typical valwes for inlormation)

Typical values

Alarm Level (VDC)

Bupply |+ Vec)

+7.9

Supply (- Vec) -T.B
8. Power Consumption (Typical vahms lor inlarmatian)

Tvmical values Swilched off imA) | Stand by (mA] Transmitling {mA)

Supply (+ Veoe) +0.01 ] +14

Supply - Ves) -0.01 -B e
Carilicaie hoc DAES1245_f1d Fage B of &
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Calibration Laboratory of A Sctmsizerischer Kalibrierdiens!

Schmid & Parner el c Servlcn mulusn d'dialonnage
Engineering Al 2 3 Eervizin svizzers di tarstim

Znisghausstirasso 43, BEM Turkch, Swiltzeriand ﬁ-ﬁ; 5 Bwina Calibralios Barvioa

Nilile ¥

Acriedited by e Swiss Accediplion Service [RAS) Accreditation Ne.; SC3 108

Tha Swiss Accreditation Sarvice s ane of she sigrestories bo (ke EA

Mutilainral Agreamssant for tha recogrition of calibration cortificates

ciert  CCS-CM (Auden) Curtifess Ma; EX3-3788_Julld

CALIBRATION CERTIFICATE ®

Citject EX30vd - SN:3780

|

I, Coafitrnlion progaduni(s) QA CAL-O.v8, QA CAL-14.wd, QA CAL-Z3.vE, QA CAL-25.vE

Calibration procedure for dosimeadric E-eld probes

Cailbration dater July 28, 2074

This cabbrstion cadilicala dcimants (ha Fameabiity o naticnal standacds, which realms the physical units of messurements (31)
Tha moasumrenes and the unoetanbes with confidence procesbiity see ghven on lhe ilosing pages and am part of S celifcals

AB calhratioas hawe baen conduced in the dossd inborrory aciity: erifonmant kemparalune (22 = 31°C and humediby < T0%

Calfsmation Equipment used (MATE orical e colitrabion)

Prieasry Slurclards o ] ol Dot (Gt Mo ) [ sewduted careaion

Pawscr moler E44158 41205874 | D-Ape-1d (Mo, FT-0HEA1) Apr-1E i

Poven sorsor E421 24, r414B000F | -Api-14. (Ha. 2T-01E1) | Bpr1E =

Raforence 3 o Aftonustor | SN: BH064 [3e) C-AR-14 (Mo, 217-01915) Bpi-15 —
| Aoference 20 dB Atiemuestor | SN SEITT (30} C-Ape- 14 (Mo, 21701949 Apr15 R
| Aeference 50 dBl Atlanustor | Sh: G539 (506) EApr-14 Mo, 247-01920) | fprats =,

Riferance Prabs ESI0V2 M 3013 | 3000013 (Mo EB33013_Dactd] D14 _

DAt PRETT 13015 o, DAE.B60_Dectd) | Dacr

Saoondary Standards D __ “Check Die {in houss) Schadued Check .

RF ganeratnr HP BESEC UEISAAL0TRN0 A-Rai- R i P chack Apr-13] In home chiscis Ape1B A

Matank Arabzer HP B751E USIFIB080S | 1800 [0 hivise sheck Dof-13) in hoai oheckc Ool-14 |

B _H.-mn Furdier | li— —

Caliormiad iby: Claikn Lailr Labaraiory Techriman

| -'| .ii!f
\ =
.:Amm,,d [ Waljn Fokouk Tocheical Wonager ﬁf@:ﬁ ;ﬁ

Hsmesd Juby 20, 30174

This calladion conifcots shal not B reprodooed awospt in full withoul wrinen spprovsl of the lbomian

Ceslificate Mo EX3-3798_Jultd Paga 1af 11
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ca"tﬂ;ﬂ.‘um Lahﬂl‘ah:ll']r 'I:if e.g""{t_,._:;"’:f_ 3 Sebranisarinchee Kalibriordianai

Schmid & Pariner A G Benvice sulsso d'itslonaage
Enginearing AG T g [Servitic svizsero & iarsturs

Zoughausstrasso L3, 2004 Furch, Switzeriand qg#ﬁ;}3 Ewlss Calibrailon Sarvics

Actedited by the Swisa Accreditalion Serece [5AF) Accradilslion Ho.: SCS 108

Th Swias Accroditallon Sorvice ks one of Eho signatonies bo the EA

Mulgilzieral Agreament for the recognition of calibration cariificates

Glossary:

TEL lmsue simulaling Fguid

MORM:x, ¥z sensitivity m free space

ConwF sensitivity i TSL T NORMeyz

OCP diode compression paint

CF creat factor ¢ 1/duty_cyole) of the RF signal

& B C.D modulation dependent Enearization parameters

Polarization ¢ o rotaticn arsund probe aos

Palarization 3 % rotalion arownd an axis hat (8 in the plane normal 1o probe axes {3t mageunsment center),

e, % =0l normal fo probe axle
Connector Angla information used in DASY systam to align probe sensor X to the robot coordinate system

Calibration Iz Performed According to the Following Standarnds:

@) |EEE Sid 1528-2013, "|EEE Recammended Practice for Detarmining the Peak Spalial-Averaged Specific
Abscrplion Fate (SAR) in the Human Head from Wirsless Communications Devices: Maasuramend
Technigques®, June 2013

by IEG 623091, “Procedurs 1o measure the Specilic Absorplion Rate (S8R) for hand-held devices ssed in closa
proximity o the ear (frequency range of 300 MHz 1o 3 GHz)", Fabruary 2005

Mathods Applied and Interpretation of Parameters:
= NORMy 20 Aasessed for E-field polarizatan 8 =0 (F < 900 MHz in TEM-celt = 1800 MHz: R22 waveguide]

MORMy,z are only intermediabe values, e, the untertanbies of NORMs,y,z does not affect the E™-field
uncertainty inskbe TSL (see below Cam®).

& NORMx y.z = NORME v,z * frequinoy_respans (See Frequensy Responsa Charl). This lineanzetion &=
implamendad in DASYE software versions laber than 4,2 The uncertainty of the frequancy responae is includsd
in the stated uncerainty of ConvF,

s OGPy OGP are numerical Bnearlzaton perameters assassed based on the data of povar sweap with CW
sipnal (no uncadainty required). DCP does not dapend on frequency nor media

= PAR: PAR is the Peak b Average Ralia that i nat callbratad but determined basad on the signal
characberistics g

" _,d.;:_}r_.a; By Crvir Dxyr VEx . A B, C, 0 are nurmarical linsarization paramelers aesesead basad on
thiz data of power sweep lor specilic modulaton signal. The perameters do nod depend on freguancy nor
madia, VR & e maxnum calbrafion range expressed in RMS vollage acroes the dicds.

s ConvF snd Boundary Effact Parameters: Assessed in flat phanlom using E-field {or Temperature Transfer
Standard for f = 800 MHz) and inside waveqguide using analyiical field disiributons basad on powser
measurEmEms far f = A0D KMtz Tha same SEups 3re wssd ar 3sses=mant of e purEnkes pplsd
boundary compensation {alpha, depth) of which typical uncenainty valuea ara given. Thesa parameters arg
usad in DASYS softwars to improve probe accuracy close io the boundary. The sensitivity In TSL cormesponds
10 MORMx .z * ConvF whareby the uncertainty cormesponds lo thal given for ConeF. A frequency dependant
ComvF la usad In DASY version 4.4 and higher which allows exdanding the vabdily fram = 50 MHzZ to & 100
MHz

= Sphercsl otopy (30 dewistion from isodropyd: in a feld of low gradients realized o=ing a fal phantom
axposed by a pateh anbenna.

s Semsor Oifsa The sensor offast comesponds o the offset of virtual maasuroment cenber rom the prote tp
[an probe axis). Mo olerance reguined.

s Cormecior Angle: The angle |8 gssessed using the information gainad by determaning the NDREMs [no
uncartainkty required),
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EXADNY. = ZM-3TER duly 28, 2014

Probe EX3DVA4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 28, 2014

Calibrated for DASY/EASY Systems

(Mete: non-compalible with DASYZ gyateml)
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EXIN4- BRIATIE July BB, 3014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

| Sengor X Sensor ¥ Bensor £ Une (K=2)
[ Norm (pvivimyT 0.54 0.51 0.5 $70.] %_
[DCF (mi] o7 .8 993 _ 6.2
Modulation Calibration Parameters . i
uin [ Communication Systen Mamsa [ A | B c ¥ VR T
dB | dBvuv e mY k= |
] = I =1 oo a0 3 | 000 | 1457 | 2%
' | ¥ | o0 B0 1,0 1420 |
[z ] oo 00 | 137 |

The reportad uncertainty of measurement is stated as the standard uncertainty of messurament
multipkied by the coverage factar k=2, which for 8 normal distribution corresponds o @ covarage
prabability of approvimately 955

* i Lncartaintias of Momed, Y T da nof afect tha B feld uncartainty inside TSL (ses Pages 5 and 6]

E Mumaencat Inearization porameter: uncedanty not requaed.

E Uncartaingy & dmsmined using tha mae. dedaton from ingar respormes spolying mctangulas ditibelion and is expressed tor the souane of the
finkd walksa

Certificaie Mo EX3-37490_Jul1d Pagadal 11
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EXIDNd— ZN:3758 July 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Callbration Parameter Determined in Head Tissue Simulating Media

f {MHz)© Ptimﬁji:i_-ly_' W&T’vm | cCowFx | ConvFY | ComFZ | Alpha® n{m’l_;.:_ﬂr_
aas AES 0.90 930 | 930 | 930 028 | 112 | £120%
400 415 _oe7 9.13 B3 | 913 | 088 | 088 | £120% |

1810 400 140 | 782 7.82 | g.ag__! 041 | 081 | £120% |

1900 400 | 140 | 776 775 | 775 | o040 | oF | +130% |
2450 | 302 | 1.60 o4 | 7.4 | 704 033 | 082 | £120%
s200 | 360 aps | asl | am | am | os0 | 180 | s1a1%
5300 0 | 4TE 4,60 480 | 480 | 040 | 180 | £131%
BEO0 | 356 4.96 487 | 487 4.87 040 | 180 | $131% |
5600 | @355 | sor | 456 | 456 | 456 | 040 | 180 | +131% |

_ 5800 | 353 527 | aBs | 455 AS5 | 040 | 180 | $+131%

© Frequency validily stowa 300 MHz of + 100 MHz only apples for DASY wd 4 and Righer {see Fago 2), ssa d i reeaiidnd fd S0 WHZ Tha
urcertainty is the RSS of e o uncartaingy al calbration fequscey and the ungartainky for the indicaled frequancy tand. Frequency walid iy
mcdow 30 MHE iz £ 10, 28, 40, 50 and 70 MHE for ConyF assessments = 30, 84, 128, 150 and 220 MHz respectvey. Atows § GHE Faquancy
waluity can be sxianded o £ 110 MHz

F Al frecpssnoies bedow 3 B, tha valdity of Sssie paramalans (e and ) can be renied fo 2 105 § lquid comparsaton lomuta s ap:ph:d 1
muzasured SAE valuss., & fegquenciss abava 3 GHz, the valdi of tsme paeamuive {c and o B resticied 10 4 53, The urcanainy & tha RES of
I ComE uncatainty for indicated Langel (R porameers. :

& plpha/Dep® are deberrened dunng caibiefen. SPEAD warranss thal he remaining devisfcn dua o the boundary efect after companestion &
abusrgs lass Ban + 1% for freguences Belies 5 GHE and balow = 2%, for reguenciss between 3-8 GHE At any distancs lamer than bt L prche tip
dlamarar from the boundary.
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July 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Body Tissue Simulating Media

Relalive | Gondustivity | 21
feg® | permivity” | (1" | ComvEX | ComP¥ | ConuFZ | Alpha® |
L 835 [ 552 0.87 8.22 8.22 822 | 032

900 580 108 | 859 B.98 B96 | 055

1810 513 182 | 726 | 728 T | 045

1900 | 633 | 152 | 708 1 708 | 709 | oa3s

|

2450 | s27 1.85 6a2 | ea2 882 077

s00 | 490 5,30 441 | 441 | 441 | 045

53] 480 542 4.23 4.23 423 | 0as
S50 | dae 5.8 a0t | 31 | smr | oso |

5BO0 445 | 877 375 | 378 ars | 050

5800 48z £.00 409 | 409 | 409 | os0

= Fraquancy waidity aboes 300 WHz of + 100 MHz anéy applies for DASY wd.d and higher (zee Page 2|, sl il & melvicied o2 S0MHZ The
uncerianly o B FES of the ConsF uncarainty &t caihmtion freguancy and the unoorizinty for the indicaled mequancy band Fraglency walidity
breborw 300 MMz b 4 10, 250, 50 &nd 70 MHE b SoneF aesasamants al 30, 54, 128, 150 and 220 Wz respectively, Above 5 GH2 fnequency

valighly can ba axtended 1o 4 110 MHz

¥ o emquencies balow 3 @Mz, the validity of tissus perameben s sof o) can be rabaesd o £ 10% Hiquid compensation formuln s appfied o
measwed SAR vahies Al fraguandes above 3 GHz, the valdity of Hssues parameters (o and a) is restriched o & 5%, The untanardy is the REES o
the ConyF uncerzinty for ndicaled targel Gesiua pRiamaiers.

B alphaiDepth are determirsd during calt

km SPEAG

t thal tha remaning deviation due o e boundary stisc afier conpenssficon i

always loss fan & 1% for Secpuesnces beire 3 GHE and Balow £ 25 S frequenckes. bedween 3-8 GHE at any destancs farger Then half e probs lip

digmales from the baundary
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B3l d— S35 July 28, 2014

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

Freguency responss (hofmaized)
T

0.6

06+ 111 1 [ [ A Tl ol N L | [ L1
0 500 1000 1500 2000 2500 3000
1 [iHz]

Uncedainty of Frequency Response of E-flald: ® §.3% (k=2]
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EX300A— Sh:ATEE

Receiving Pattern (¢), 8 =0°

=600 MHz TEM =1800 MHz R22
RN ] L X :

Erer [dB]

July 38, T4

.
|
=
b |

[] a
1 m'. :'I:TF-l'I—.' {8 W He ST MHz

Uncartainty of Axial Isoiropy Assessment: * 0.5% (k=2)
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EXIDWd— BM.3788 July #4, 2014

Dynamic Range f(SARneza)
(TEM cell , fpu= 1300 MHz)

Input Sigmal [u]

&
=)
La

1

0=

Errar [dE]

o= 102 1 10
SAR [micmsl]
- [
niot Coem penaates SO letE Alid

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EXIDVA- ST July 28, 2014

Conversion Factor Assessment

f= GO0 MHz, WELS RE (H_comF) = 1810 MHz WGLS R22 (H_canf)
"':'i = .
| |
3
2 g "
£ £ o
i
oG = o . oy . J.-. _-\.-i'.. ‘:. ..I:....T_.. ..;:I. H :_\‘ oy s 5
rr|r| i
| ¥l 2] L1
AL by v o L T
Deviation from Isotropy in Liquid
Error (4, &), f =900 MHz
-18 -p& -08 D4 <02 00O 0OF 04 & DA 1.0
Unceralnty of Spherical Isotropy Assessment: £ 2.6% (kn2)
Camficale No: EX3-3788_Jul14 Page 10 of 11
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EXEDVE- BRITIE

Sy 26, di4

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parameters

-SEI'I!I}I' Agrangameant

Trianguilsr |
Connactar Angle {7) ET R
| Beshanical Surface Detection Mode enabled |
Opfical Surface Delection Mads ;iis;.tn'miJ
Prabe Overall Lenglh 337 mm |
Frooe Body Deamatber 10mm
'-I";:- i.-al*:g!i: & mm
Tip Dlameter 25 mm
Probe Tip o Sensar X Caibralion Point T mim |
| Probe Tip lo Sensor ¥ Calibration Pomt 1 mm
'|';r'l:||:|E| Tp to Sensor 2 Calibration Point 1 mmn
Recormmended MeasUremeant DEtanca from Sursce A mm |
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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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