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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | smartphone
Brand Name: | APRIX, GEEX

Model Name.: | Red Dragon

X5, Red Dragon lite, Shark, X7, X7 elite, X7 lite, X8, X8 Elite, X8 Lite, X10, X10
Series Model: | Elite, X10 lite, X55, X55 Elite, X10 Elite, X10 LITE, Panzer X5, Panzer X6, Panzer|
X7, Tab 10, Tab 8 and Tab 7

Class B

Devices supporting
GPRS/EDGE:

Device Category: | Protable DEVICES
Exposure Category: | GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | October 22, 2015 to October 23, 2015 and November 28, 2015

Applicant: | Computel System SAS
Address: | Carrera 16A NO 80-15 Bogota Colombia

Manufacturer: | Computel System SAS
Address: | Carrera 16A NO 80-15 Bogota Colombia

Application Type: | Certification
APPLICABLE STANDARDS AND TEST PROCEDURES
STANDARDS AND TEST PROCEDURES TEST RESULT

ANSI/IEEE C95.1-1992 compliance

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:
5 r -
Jetf # PN
R
“7 Lgech. (1
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: | smartphone
Brand Name: | APRIX, GEEX
Model Name.: | Red Dragon

Series Model:

X5, Red Dragon lite, Shark, X7, X7 elite, X7 lite, X8, X8 Elite, X8 Lite, X10,
X10 Elite, X10 lite, X55, X55 Elite, X10 Elite, X10 LITE, Panzer X5,
Panzer X6, Panzer X7, Tab 10, Tab 8 and Tab 7

Model Discrepancy:

The motherboard is the same ,only different models .

FCC ID: | 2AGAQDRAGON
Software version | Red_dragon_V1.0_20150901
Hardware version | WMDBbD
IMEIL: | 351769070000000
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 2.4G: 2412 ~ 2462 MHz
Bluetooth: 2402 ~ 2480 MHz

Head: Body:
Max. Reported GSM 850: 0.220 Wikg GSM 850: 0.657 W/kg
: SAR(1g): GSM 1900: 0.204 W/kg GSM1900: 0.678 W/kg
* | WCDMA Band II: 0.250 W/kg WCDMA Band 11: 0.699 W/kg
WCDMA Band V: 0.228 W/kg WCDMA Band V: 0.187 W/kg
GSM/GPRS: GMSK
EDGE:8PSK
RMC/AMR: QPSK
WCDMA: QPSK
Release version:
WCDMA:R99
Modulation Technique: :gaﬁﬁsz:g

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

IEEE 802.11g: DSSS (CCK, DQPSK,DBPSK)+OFDM
(QPSK, BPSK, 16-QAM, 64-QAM)

IEEE 802.11n: OFDM(MCS 0-7)

Bluetooth 3.0+EDR: GFSK + m/4DQPSK+8DPSK

BLE 4.0: GFSK

Wireless Router
(Hotspot)

Wi-Fi Hotspot mode permits the device to share its cellular data
connection with other Wi-Fi enabled devices.
Mobile Hotspot (Wi-Fi 2.4 GHz)

Accessories:

Battery(rating):
Capacitance: 2200 mAh
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Rated Voltage: 3.8 V

GSM&WCDMA: PIFA Antenna

Antenna Specification:| |\ d¢ 51 etooth: PIFA Antenna

Operating Mode: | Maximum continuous output

Remark: The product details information please refer to the product specification

3.

REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THE FCC

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 FCC 47 CFR Part 2 ( 2.1093).

. 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 IEEE 1528:2013

X] KDB 248227 D01v02r02 802 11 Wi-Fi SAR

X] KDB 447498 D01v06 General RF Exposure Guidance

X] KDB 648474 D04v01r03 Handset SAR

X] KDB 865664 DO1v01r04  SAR Measurement 100 MHz to 6 GHz
X KDB 865664 D02v01r02 RF Exposure Reporting

X] KDB 941225 D01v03r01 3G SAR Procedures

X] KDB 941225 D06v02r01  Hotspot SAR

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 duty cycle is 100%.
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6. DOSIMETRIC ASSESSMENT SETUP

These measurements were performed with the automated near-field scanning system DASY 5 from
SPEAG. 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.

6.1 MEASUREMENT SYSTEM DIAGRAM

robof controlies

Page 7 of 103
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: December 11, 2015 FCC ID: 2AGAQDRAGON  Report No .: C151020S01-SF

The DASY5 system for performing compliance tests consists of the following items:

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).

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

A data acquisition 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.

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.

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.

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.
A computer operating Windows 7.
DASY5 software.

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

The SAM twin phantom enabling testing left-hand and right-hand usage.
The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing validating the proper functioning of the system.

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
DAE3) electronic box as well as the 16-bit AD-converter system for
optical detection and digital I/O interface are contained on the DASY5
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.

Data Acquisition Electronics (DAE)
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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)
1 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/g)

Dimensions:

Application:

Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:

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

Interior of probe

SAM Twin Phantom
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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

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

SAM Phantom (ELI4 v4.0)
Description Construction:

Phantom for compliance testing of handheld and body-
mounted wireless devices in the frequency range of 30
MHz to 6 GHz. ELI4 is fully compatible with the latest
draft of the standard IEC 62209 Part 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

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).

System Validation Kits for SAM Twin Phantom
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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 g
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, ﬁ
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 ta.f
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.

The primary field data are used to calculate the derived field units.
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(o2
SAR =Eu& —— nne
“ p 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]
o, = equivalent tissue density in g/lcm®
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--Ea_ O p N 377

3770
with  Ppwe = Equivalent power density of a plane wave in mW/cm?
Ewt = total electric field strength in V/m
Hiot = total magnetic field strength in A/m
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SAR EVALUATION PROCEDURES

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

Power Reference Measurement

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

Area Scan

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

Zoom Scan

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

Power Drift measurement

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

Z-Scan

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

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

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

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

Extrapolation

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

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

Boundary effect

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

5= 5, + Sgexpl j]r-rml_ ﬁ;\_: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

Measurement uncertainty for 30 MHz to 3 GHz averaged over 1 gram

Uncertainty Component Uncertainty Prob. Div. Ci (19) Uncsjtéil.—g) Vi or Veff
Measurement System
Probe Calibration (k=1) 6.00 Normal 1 1 6.00 0
Probe Isotropy 4.70 Rectangular V3 0.7 1.90 0
Modulation Response 2.40 Rectangular \3 1 1.39 ©
Hemispherical Isotropy 9.60 Rectangular \3 0.7 3.88 0
Boundary Effect 2.00 Rectangular V3 1 1.15 o
Linearity 4.70 Rectangular V3 1 2.71 o0
System Detection Limit 1.00 Rectangular V3 1 0.58 o0
Readout Electronics 0.30 Normal 1 1 0.30 0
Response Time 0.80 Rectangular \3 1 0.46 ©
Integration Time 2.60 Rectangular | 3 1 1.50 0
RF Ambient Noise 3.00 Rectangular | 3 1 1.73 %
RF Ambient Reflections 3.00 Rectangular V3 1 1.73 0
Probe Positioner 0.40 Rectangular V3 1 0.23 o0
Probe Positioning 2.90 Rectangular V3 1 1.67 o0
Max. SAR Evaluation 2.00 Rectangular \3 1 1.15 ©
Test sample Related
Test sample Positioning 29 Normal 1 1 2.9 145
Device Holder Uncertainty 3.6 Normal 1 1 3.6 5
Power drift 5 Rectangular | 3 1 2.89 %0
Power Scaling 0 Rectangular | 3 1 0.00 %
Phantom and Tissue Parameters
Phantom Uncertainty 6.1 Rectangular V3 1 3.52 o
SAR correction 1.9 Rectangular | 3 1 1.10 %0
Liquid Conductivity (target) 5 Rectangular V3 0.64 1.85 o
Liquid Conductivity (meas) 243 Rectangular V3 0.78 1.09 0
Liquid Permittivity (target ) 5 Rectangular V3 0.6 1.73 0
Liquid Permittivity (meas) 3.97 Rectangular V3 0.26 0.60 o
Temp. unc. - Conductivity 3.4 Rectangular \3 0.78 1.53 0
Temp. unc. - Permittivity 0.4 Rectangular | V3 0.23 0.05 %
Sggﬂgfﬂy&d' RSS 11.49 361
Expandt_ad STD k=2
Uncertainty 22. 98%
Expandt'ad STD k=2
Uncertainty 1. 80dB
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Measurement uncertainty for 30 MHz to 3 GHz averaged over 1 gram

Uncertainty Component Uncertainty Prob. Div. Ci (19) S Vi or Veff
Unc. (1-g)

Measurement System
Probe Calibration (k=1) 6.00 Normal 1 1 6.0 o0
Axial Isotropy 4.70 Rectangular V3 0.7 1.9 o0
Hemispherical Isotropy 9.60 Rectangular \3 0.7 3.9 ©
Boundary Effect 1.00 Rectangular \3 1 0.6 0
Linearity 4.70 Rectangular V3 1 2.7 o0
System Detection Limit 1.00 Rectangular | 3 1 0.6 %
Readout Electronics 0.30 Normal 1 1 0.3 0
Response Time 0.80 Rectangular V3 0 0.0 o0
Integration Time 2.60 Rectangular \3 0 0.0 ©
RF Ambient Noise 3.00 Rectangular \3 1 1.7 0
RF Ambient Reflections 3.00 Rectangular | V3 1 1.7 %0
Probe Positioner 0.40 Rectangular V3 1 0.2 o0
Probe Positioning 2.90 Rectangular V3 1 1.7 o0
Max. SAR Evaluation 1.00 Rectangular V3 1 0.6 o0
System validation source (dipole)
e | 5 | Nema | 1| 1| so |
zg:fcix's to liquid 2 Rectangular | 3 1 1.2 %0
Input power and SAR drift 4.7 Rectangular V3 1 2.7 0
Phantom and Tissue Parameters
Phantom Uncertainty 4 Rectangular V3 1 2.3 o0
SAR correction 1.9 Rectangular 1 0.84 1.6 0
Liquid Conductivity (meas) 2.43 Rectangular 1 0.78 1.90 ©
Liquid Permittivity (meas) 3.97 Rectangular 1 0.23 0.91 0
Temp. unc. - Conductivity 1.7 Rectangular \3 0.78 0.77 0
Temp. unc. - Permittivity 0.3 Rectangular | V3 0.23 0.04 %
Sggﬂgfﬂy&d' RSS 10.9 361
Expandt_ad STD k=2
Uncertainty 21.78%
Expandt'ad STD k=2
Uncertainty 1.71dB

Table: Worst-case uncertainty for DASY5 assessed according to IEEE1528-2013.
The budge is valid for the frequency range 30 MHz to 3G Hz and represents a worst-case analysis.

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

Page 17 of 103




TSR = Compliance Certification Services Inc.

Date of Issue: December 11, 2015 FCC ID: 2AGAQDRAGON  Report No .: C151020S01-SF

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 1
gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 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 IEEE1528-2013 illustration below.

10.1 ANTHROPOMORPHIC HEAD PHANTOM

Figure 7-1a shows the front, back and side views of SAM. The point “M” is the reference point for
the center of mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The ERPs
are 15 mm posterior to the entrance to ear canal (EEC) along the B-M line (Back-Mouth), as shown
in Figure 7-1b. The plane passing through the two ear reference points and M is defined as the
Reference Plane. The line N-F (Neck-Front) perpendicular to the reference plane and passing
through the RE (or LE) is called the Reference Pivoting Line (see Figure 7-1c). Line B-M is
perpendicular to the N-F line. Both N-F and B-M lines should be marked on the external phantom
shell to facilitate handset positioning. Posterior to the N-F line, the thickness of the phantom shell
with the shape of an ear is a flat surface 6 mm thick at the ERPs. Anterior to the N-F line, the ear is
truncated as illustrated in Figure 7-1b. The ear truncation is introduced to avoid the handset from
touching the ear lobe, which can cause unstable handset positioning at the cheek.

Figure 7-1a
Front, back and side view of SAM (model for the phantom shell)

Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7
cross sectional plane locations

2 - entrance to sar canal

Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7
cross sectional plane locations
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10.2 DEFINITION OF THE “CHEEK/TOUCH” POSITION

The “cheek” or “touch” position is defined as follows:

a. Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece,
open the cover. (If the handset can also be used with the cover closed both configurations must
be tested.)

b. Define two imaginary lines on the handset: the vertical centerline and the horizontal line. The
vertical centerline passes through two points on the front side of the handset: the midpoint of
the width wt of the handset at the level of the acoustic output (point A on Figures 7-2a and 7-2b),
and the midpoint of the width wb of the bottom of the handset (point B). The horizontal line is
perpendicular to the vertical centerline and passes through the center of the acoustic output
(see Figure 7-2a). The two lines intersect at point A. Note that for many handsets, point A
coincides with the center of the acoustic output. However, the acoustic output may be located
elsewhere on the horizontal line. Also note that the vertical centerline is not necessarily parallel
to the front face of the handset (see Figure 7-2b), especially for clamshell handsets, handsets
with flip pieces, and other irregularly-shaped handsets.

c. Position the handset close to the surface of the phantom such that point A is on the (virtual)
extension of the line passing through points RE and LE on the phantom (see Figure 7-2c), such
that the plane defined by the vertical center line and the horizontal line of the handset is
approximately parallel to the sagittal plane of the phantom.

d. Translate the handset towards the phantom along the line passing through RE and LE until the
handset touches the pinna.

e. e) While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical
centerline is in the plane normal to MB-NF including the line MB (called the reference plane).

f. Rotate the handset around the vertical centerline until the handset (horizontal line) is
symmetrical with respect to the line NF.

g. While maintaining the vertical centerline in the reference plane, keeping point A on the line
passing through RE and LE and maintaining the handset contact with the pinna, rotate the
handset about the line NF until any point on the handset is in contact with a phantom point
below the pinna (cheek). See Figure 7-2c. The physical angles of rotation should be noted.

Figure 7.2c
Phone “cheek” or “touch” position. The reference points for the right ear (RE), left ear (LE)
and mouth (M), which define the reference plane for handset positioning, are indicated.
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10.3 DEFINITION OF THE “TILTED” POSITION

The “tilted” position is defined as follows:
a. Repeat steps (a) — (g) of 7.2 to place the device in the “cheek position.”

b. While maintaining the orientation of the handset move the handset away from the pinna along
the line passing through RE and LE in order to enable a rotation of the handset by 15 degrees.

c. Rotate the handset around the horizontal line by 15 degrees.

d. While maintaining the orientation of the handset, move the handset towards the phantom on a
line passing through RE and LE until any part of the handset touches the ear. The tilted position
is obtained when the contact is on the pinna. If the contact is at any location other than the
pinna (e.g., the antenna with the back of the phantom head), the angle of the handset should be
reduced. In this case, the tilted position is obtained if any part of the handset is in contact with
the pinna as well as a second part of the handset is contact with the phantom (e.g., the antenna
with the back of the head).

Figure 7-3
Phone “tilted” position. The reference points for the right ear (RE), left ear (LE) and mouth
(M), which define the reference plane for handset positioning, are indicated.
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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.

KDB865664 D01 RECOMMENDED TISSUE DIELECTRIC PARAMETERS

The head and Body tissue dielectric parameters recommended by the KDB865664 D01 have been
incorporated in the following table.

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 35.3 5.27 48.2 6.00

(¢, = relative permittivity, ¢ = conductivity and p = 1000 kg/m?)

Page 22 of 103
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




LS

Date of Issue: December 11, 2015

= Compliance Certification Services Inc.

FCC ID: 2AGAQDRAGON  Report No .: C151020S01-SF

11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

. Liquid Deviation | Limited
Liquid Type Temp. (°C) Parameters | Target | Measured (%) (%) Measured Date
Permitivity(e ) | 41.50 41.75 0.61 5
Head 835 21.5 2015-10-22
Conductivity(a) | 0.90 0.91 0.89 +5
Permitivity(e ) | 40.00 41.59 3.97 5
Head1900 21.5 2015-10-22
Conductivity(c) | 1.40 1.39 -0.64 5
Permitivity(e ) | 55.20 55.49 0.54 +5
Body835 21.5 2015-10-23
Conductivity(o) | 0.97 0.96 -1.27 5
Permitivity(e ) | 53.30 51.61 -3.17 5
Body1900 215 2015-10-23
Conductivity(a) | 1.52 1.54 1.25 +5
Permitivity(e ) | 41.50 41.08 -1.02 5
Head 835 21.5 2015-11-28
Conductivity(a) | 0.90 0.91 1.33 +5
Permitivity(e ) | 40.00 39.96 -0.11 5
Head1900 21.5 2015-11-28
Conductivity(a) | 1.40 143 1.93 +5
Permitivity(e ) | 53.30 52.51 -1.49 5
Body1900 21.5 2015-11-28
Conductivity(a) | 1.52 1.56 2.43 +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 check is performed regularly on all frequency bands where tests are performed with the
DASY5 system .

Tuning FA: y

element 7
Spacer
X

3D Probe positioner

g ]J:IFIa.t Phantom

[ a | _
| ) %
— i
X 7 Dipole
\\,__‘IA’/‘/
Dir.Coupler
Signal M r _—
= Amp > —Low |— —
Generator ____-fp Pass m i Cable - E
Att3

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

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

The DASY5 system withan E-fileld probe EX3DV4 : 3798 was used for the measurements.

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

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

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

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

The dipole input power was 250mW=+3%.

The results are normalized to 1 W input power.
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Depth of Liquid

|Liquid depth in the head Phantom (835 MHz 15cm depth Liquid depth in the Body Phantom (835 MHz 15cm depth)

Liquid depth in the head Phantom (1900 MHz 15cm depth) Liquid depth in the Body Phantom (1900 MHz 15cm depth)

The following table gives the recipes for tissue simulating liquids.

The following tissue formulations are provided for reference only as some of the parameters have
not been thoroughly verified. The composition of ingredients may be modified accordingly to

achieve the desired tariet tissue parameters required for routine SAR evaluation.

835 40.3 57.9 0.2 1.4 0.2 0 0.90 41.5
1800,1900,2000 | 55.2 0 0 0.3 0 44.5 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2
835 50.6 | 48.2 0.2 0.9 0.1 0 0.97 55.2
1800,1900,2000 | 70.2 0 0 0.4 0 294 1.52 53.3
2450 68.6 0 0 0 0 31.4 1.95 52.7

alt: 99+% Pure Sodium Chloride Sugar: 98+% Pure Sucrose
DGBE: 99+% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Page 25 of 103
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




SR = Compliance Certification Services Inc.

Date of Issue: December 11, 2015 FCC ID: 2AGAQDRAGON  Report No .: C151020S01-SF

<Tissue Dielectric Parameter Check Results>

Head835 22 21.5 0.25 2.45 9.50 9.8 3.16 +10 | 2015-10-22
Body835 22 21.5 0.25 2.37 9.53 9.48 -0.52 | £10 [ 2015-10-23
Head1900 22 21.5 0.25 10.40 40.40 41.60 2.97 +10 | 2015-10-22
Body1900 22 21.5 0.25 10.30 40.50 41.20 1.73 +10 | 2015-10-23
Head835 22 21.5 0.25 2.34 9.50 9.36 -1.47 | £10 [ 2015-11-28
Head1900 22 21.5 0.25 10.70 40.40 42.80 5.94 +10 | 2015-11-28
Body1900 22 21.5 0.25 10.50 40.50 42.00 3.70 +10 | 2015-11-28
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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 head SAR testing, the EUT was set in GSM Voice for GSM850 and GSM1900 due to its highest frame-average
power.

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

4. For hotspot SAR testing, the EUT was set in GPRS 4 Tx slots for GSM850 and GPRS 4 Tx 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 1880.0 1909.8
Maximum Burst-Averaged Output Power
GSM(GMSK,1Uplink) 32.85 32.92 32.89 29.39 29.45 29.35
GPRS 8 (GMSK,1 Uplink) 32.91 32.69 32.65 29.70 29.49 29.48
GPRS 10 (GMSK,2 Uplink) 32.12 31.91 31.84 28.95 28.82 28.75

GPRS 11 (GMSK,3 Uplink) 30.44 30.16 30.04 27.24 27.22 27.28

GPRS 12 (GMSK,4 Uplink) 29.14 29.21 28.79 26.16 26.28 26.18

EDGE 8 (8PSK,1 Uplink) 26.91 2689 | 2685 | 2582 | 2578 | 2574
EDGE 10 (8PSK,2 Uplink) 26.56 | 26.61 2658 | 2545 | 2551 25.47
EDGE 11 (8PSK,3 Uplink) 2596 2588  25.91 2485 | 2477 | 24.83
EDGE 12 (8PSK,4 Uplink) 2544 | 2539 | 2537 | 24.33 | 2428 | 24.26

Maximum Frame-Averaged Output Power
GSM(GMSK,1Uplink) 2383 | 2390 | 2387 | 2037 | 2043 | 2033

GPRS 8 (GMSK,1 Uplink) 23.88 23.66 23.62 20.67 20.46 20.45

GPRS 10 (GMSK,2 Uplink) 26.09 25.88 25.81 22.92 22.79 22.72

GPRS 11 (GMSK,3 Uplink) 26.18 25.90 25.78 22.98 22.96 23.02

GPRS 12 (GMSK,4 Uplink) 26.13 26.20 25.78 23.15 23.27 23.17

EDGE 8 (8PSK,1 Uplink) 17.88 17.86 17.82 16.79 16.75 16.71

EDGE 10 (8PSK,2 Uplink) 20.54 20.59 20.56 19.43 19.49 19.45

EDGE 11 (8PSK,3 Uplink) 21.70 21.62 21.65 20.59 20.51 20.57

EDGE 12 (8PSK,4 Uplink) 22.43 22.38 22.36 21.32 21.27 21.25

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
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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.

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 Burst-Averaged 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) (Note1, (Note 3) (Note 3)
Note 2)
1 2015 1515 64 2/15 415 0.0 0.0
2 12/15 15/15 64 12115 24/15 1.0 0.0
{Note 4) (Note 4) (Note 4)
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note 1:  Aack, Anack and Acai = 30/15 with 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, =24115* 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 B = 11/15 and Bq4
= 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- Be Ba Ba | Be/Pa | Pus Bec Bea Bea | Pea CM | MPR | AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFCI
(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 | Peq1: 47/15 | 4 2 20 1.0 15 92
Bea2: 47/15 | 4
4 2/15 15/15 | 64 2/15 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 Acag = 30/15 with ﬂhs =30/15* ﬁc .
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 Il WCDMA Band V
Channel 9262 9400 9538 4132 4183 4233
Frequency(MHz) | 1852.4 1880 1907.6 826.4 836.6 846.6
Maximum Burst-Averaged Output Power
AMR 22.67 22.71 21.72 22.71 22.73 22.63
RMC12.2K 22.69 22.79 22.13 22.87 22.94 22.91
HSDPA Subtest-1 21.99 21.89 21.62 21.79 21.81 22.11
HSDPA Subtest-2 21.89 21.70 21.70 21.81 21.97 21.86
HSDPA Subtest-3 21.56 21.67 21.59 21.93 21.99 21.75
HSDPA Subtest-4 | 21.61 21.68 21.89 21.80 22.03 22.09
HSUPA Subtest-1 21.65 21.68 2217 21.93 21.91 21.49
HSUPA Subtest-2 21.50 21.86 21.58 21.84 22.06 21.81
HSUPA Subtest-3 21.87 21.77 21.67 21.73 2211 21.94
HSUPA Subtest-4 | 21.56 21.86 21.58 22.05 21.81 2217
HSUPA Subtest-5 21.46 21.58 21.79 2213 22.25 21.94

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 2.4G Conducted output power(dBm):

Mode Channel | Frequence po‘:‘l’:r@gBem)
1 2412 MHZ 8.77
802.11b 6 2437 MHZ 8.81
11 2462 MHZ 8.79
1 2412 MHZ 7.39
802.11 g 6 2437 MHZ 7.46
11 2462 MHZ 7.68
1 2412 MHZ 7.35
802 " 6 | 2437 MHZ 7.49
11 2462 MHZ 7.37
802.11 1 3 2422 MHZ 6.77
46M 7 2442 MHZ 6.49
11 2462 MHZ 6.54

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)] - [VfieHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

« fcHz) 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 WiFi
Tune-up Maximum power (dBm) 9
Tune-up Maximum rated power (mW) 7.943
Head Antenna to user (mm) 5
& Frequency(GHz) 2.462
Body SAR exclusion threshold 2.49
Antenna to user (mm) 10
Body Frequency(GHz) 2.462
SAR exclusion threshold 1.25

Per KDB 447498 D01 exclusion thresholds is 2.49 < 3, WiFi RF exposure evaluation is not required.
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Bluetooth 3.0 Conducted output power(dBm):

Peak power(dBm)
Channel | Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHOO0 2402MHZ 4.28 3.67 419
CH39 2441MHZ 4.43 3.86 4.40
CH78 2480MHZ 4.37 3.86 4.40

Bluetooth 4.0 Conducted output power(dBm):

Peak power(dBm)
Channel | Frequency Date Rate
1Mbps
CHO0 2402MHZ -4.14
CH19 2440MHZ -4.21
CH39 2480MHZ -4.17

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)] - [VfieHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR,2s where
* f(cHz) 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) 5
Tune-up Maximum rated power (mW) 3.162

Head Antenna to user (mm) 5
& Frequency(GHz) 2.480
Body SAR exclusion threshold 0.996
Antenna to user (mm) 10
Body Frequency(GHz) 2.480
SAR exclusion threshold 0.498

Per KDB 447498 D01 exclusion thresholds is[(max. power of ch\(jmnel, including tune-up

tolerance:3.162 mW)/(min. test separation distance: 5mm)] - [vV2.480] =0.996< 3, Bluetooth RF
exposure evaluation is not required.
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Maximum Burst-Averaged output power for Product unit

Mode The Tune-up Maximum Tu_ne_up Mgasured Conduct
Power(Customer Declared)(dBm) limit Maximum Power(dBm)
GSM 850 32+/-1 33 32.92
GPRS 850-1TS 32+/-1 33 32.91
GPRS 850-2TS 31.5+/-1 325 32.12
GPRS 850-3TS 30+/-1 31 30.44
GPRS 850-4TS 29+/-1 30 29.21
EDGE 850-1TS 26+/-1 27 26.91
EDGE 850-2TS 26+/-1 27 26.61
EDGE 850-3TS 25+/-1 26 25.96
EDGE 850-4TS 25+/-1 26 25.44
PCS 1900 29+/-1 30 29.45
GPRS 1900-1TS 29+/-1 30 29.70
GPRS 1900-2TS 28+/-1 29 28.95
GPRS 1900-3TS 26.5+/-1 27.5 27.28
GPRS 1900-4TS 26+/-1 27 26.28
EDGE 1900-1TS 25+/-1 26 25.82
EDGE 1900-2TS 25+/-1 26 25.51
EDGE 1900-3TS 24+/-1 25 24.85
EDGE 1900-4TS 24+/-1 25 24.33
WCRE\)A'\& E_az’:g I 22+/-1 23 22.79
Wephe sand I 22+/-1 23 22.71
HSDPA Band Il 21+/-1 22 21.99
HSUPA Band Il 21.5+/1 22.5 2217
W%\’A'\Q;ABZ”}? v 22+/-1 23 22.94
WCEDNA Band V 22+/-1 23 22.73
HSDPA Band V 21.5 +/-1 22.5 22.11
HSUPA Band V 21.5 +/-1 22.5 22.25
IEEE 802.11b 8+/-1 9 8.81
IEEE 802.11¢g 7+/-1 8 7.68
IEEE 802.11n(20M) 7+/-1 8 7.49
IEEE 802.11n(40M) 6+/-1 7 6.77

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Maximum output power for Product unit

Mode The Tune-up Maximum Tupe_up Mgasured Conduct
Power(Customer Declared)(dBm) limit Maximum Power(dBm)
Bluetooth 1Mbps 4+/-1 5 443
Bluetooth 2Mbps 3+/-1 4 3.86
Bluetooth 3Mbps 4+/-1 5 4.40
Bluetooth 4.0 -4+/-1 -3 -4.14

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

Body-Support Accessory Exposure Conditions

(1) To position the EUT parallel to the phantom surface.

(2) To adjust the EUT parallel to the flat phantom.

(3) To adjust the distance between the EUT surface and the flat phantom to 5mm.

L
-
P o
f'"

lllustration for Body Worn Position
Hotspot Mode Exposure conditions
For handsets that support hotspot mode operations, with wireless router capabilities and various web
browsing functions, the relevant hand and body exposure conditions are tested according to the hotspot
SAR procedures in KDB 941225 D06. A test separation distance of 10 mm is required between the
phantom and all surfaces and edges with a transmitting antenna located within 25 mm.
(1) To position the EUT parallel to the phantom surface.
(2) To adjust the EUT parallel to the flat phantom.
(3) To adjust the distance between the EUT surface and the flat phantom to 10mm.
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11.6 ANTENNA POSITION

Right s
127 mm

de

Device dimensions (H x W): 145 x 72 mm

Top side 2 mm
ra "\
< > ¥ 2 mm
62 mm
WLAN and BT Antenna | A
Rear view Left side
116mm
__5mm VWWAN Antenna
2 mm
t 2 mm j””]y
Bottom side

Antenna Wireless Interface
GSM850/GSM1900
WWAN Antenna WCDMA Band I
WCDMA Band V
WiFi&BT Antenna WLAN 2.4G
Bluetooth
Test Mode
GSM 850/GSM1900 Data transmission mode(GPRS)/Voice mode(GSM)
WCDMA Band Il -
WCDMA Band V Data transmission mode(12.2k RMC)
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Body Exposure Condition

Test distance: 10 mm

Distance of the Antenna to the EUT surface/edge

Front Rear Right side Left side Top side Bottom side
Antenna

(mm) (mm) (mm) (mm) (mm) (mm)
WWAN 5<25 2<25 5<25 2<25 127>25 2<25

Body test position
Distance of the Antenna to the EUT surface/edge
Test distance: 10 mm

Antenna Front Rear Right side Left side Top side Bottom side
WWAN Yes Yes Yes Yes No Yes
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11.7 EUT SETUP PHOTOS

Head position
Cheek device with right head phantom.

Tilt device with right head phantom

4
EUT Setup Confiquration 2
Tilt device with left head phantom

EUT Setup Confiquration 1

Cheek device with left head phantom.

7=
"
’b UT Setup Confiquration 3 EUT Setup Confiquration 4
Body Support test position
Front in body position Rear in body position

EUT Setup Configuration 5 EUT Setup Configuration 6
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Hotspot test position

Front in body position

EUT Setup Confiquration 1

Rear in body position

EUT Setup Configuration 2

Right Side in body position

Left Side in body position

EUT Setup Confiquration 4

Bottom Side in body position

1%

EUT Setup Confiquration 6
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11.8 SAR MEASUREMENT RESULTS

Head SAR Test Records

Tune-
Band Mode = ch. | Frea. | pooe, | Up | Scaling F’[(;:f(telr SAR1g 37&"1’3
Position (MHZ) (dBm) Limit Factor (dB) (mWig) (mWig)
(dBm)
GSM850 GPRS 4slots | Right Cheek | 190 | 836.6 | 29.21 30 1.199 0.04 0.163 0.196
GSM850 | GPRS 4slots | Right Tilted | 190 | 836.6 | 29.21 30 1.199 0.11 0.147 0.176
GSM850 GPRS 4slots | Left Cheek 190 | 836.6 | 29.21 30 1.199 0.00 0.183 0.220
GSM850 GPRS 4slots Left Tilted 190 | 836.6 | 29.21 30 1.199 0.02 0.128 0.154
GSM1900 | GPRS 4slots | Right Cheek | 661 1880 | 26.28 27 1.180 -0.11 0.110 0.130
GSM1900 | GPRS 4slots | Right Tilted 661 1880 26.28 27 1.180 0.06 0.027 0.032
GSM1900 | GPRS 4slots | Left Cheek | 661 1880 | 26.28 27 1.180 0.01 0.173 0.204
GSM1900 | GPRS 4slots Left Tilted 661 1880 26.28 27 1.180 0.18 0.047 0.055
WCDMA I RMC 12.2k | Right Cheek | 9400 | 1880 22.79 23 1.050 -0.13 0.133 0.140
WCDMA I RMC 12.2k Right Tilted | 9400 | 1880 22.79 23 1.050 -0.20 0.038 0.040
WCDMA I RMC 12.2k Left Cheek | 9400 | 1880 22.79 23 1.050 -0.07 0.238 0.250
WCDMA I RMC 12.2k Left Tilted 9400 | 1880 22.79 23 1.050 0.19 0.060 0.063
WCDMA V RMC 12.2k | Right Cheek | 4183 | 836.6 | 22.94 23 1.014 0.01 0.225 0.228
WCDMA V RMC 12.2k Right Tilted | 4183 | 836.6 | 22.94 23 1.014 -0.05 0.165 0.167
WCDMA V RMC 12.2k Left Cheek | 4183 | 836.6 | 22.94 23 1.014 0.05 0.214 0.217
WCDMA V RMC 12.2k Left Tilted 4183 | 836.6 | 22.94 23 1.014 0.11 0.147 0.149
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SAR for Body-Worn Test Records

B Test Dist. Freq. max Tur]e-_Up Scaling Povyer SAR1g peaied

i) Mode | position | (mm) | €™ | (MH2) ':;;"r:; ('a'é“n"‘) Factor z;g; (mWig) (?:VTI;Q

9)
GSM850 | GPRS4slots | Front | 5 | 190 | 836.6 | 29.21 30 1199 | 000 | 0495 | 0.594
GSM850 | GPRS4slots | Rear | 5 | 190 | 836.6 | 29.21 30 1199 | 003 | 0548 | 0.657
GSM1900 | GPRS 4slots | Front | 5 | 661 | 1880 | 26.28 27 1180 | 005 | 0.380 | 0.449
GSM1900 | GPRS 4slots | Rear | 5 | 661 | 1880 | 26.28 27 1180 | 007 | 0574 | 0678
WCDMA Il | RMC122k | Front | 5 |9400| 1880 | 22.79 23 1050 | 010 | 0.385 | 0.404
WCDMA Il | RMC122k | Rear | 5 |9400| 1880 | 22.79 23 1050 | 013 | 0.666 | 0.699
WCDMAV | RMC 122k | Front | 5 |4183 | 836.6 | 22.04 23 1014 | 008 | 0.176 | 0.178
WCDMAV | RMC 122k | Rear | 5 |4183 | 836.6 | 22.94 23 1014 | 003 | 0.184 | 0.187

Note:

According to October 2013TCB Workshop, For GSM / GPRS , the number of time slots to test for SAR should
correspond to the highest source-based time-averaged maximum output power configuration, Considering the possibility

of e.g. 3rd party VolP operation for body-worn SAR testing, the EUT was set in GPRS (4Tx slots)
GSM850/GSM1900 band due to its highest frame-average power.

for
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SAR for Hotspot Test Records

. max | rune- . Power Scaled

Band Mode P;"'ifi:m (?r:f;') Ch. (';;ﬁ‘;‘) Power L'i"n""it sl’f;::'t'g? Drift | SAR1g | SAR1g

(dBm) | iBm) @B) | (MWI9) | mwig)
GSM850 | GPRS4slots | Front 10 | 190 | 836.6 | 29.21 30 1199 | -0.16 | 0470 | 0.564
GSM850 | GPRS4slots | Rear 10 | 190 | 836.6 | 29.21 30 1199 | 001 | 049 | 0595
GSM850 | GPRS4slots | Right 10 | 190 | 836.6 | 29.21 30 1199 | -0.01 | 0535 | 0.642
GSM850 | GPRS4slots | Left 10 | 190 | 836.6 | 29.21 30 1199 | -0.11 | 0.389 | 0.467
GSM850 | GPRS4slots | Bottom | 10 | 190 | 836.6 | 29.21 30 1199 | -0.16 | 0.100 | 0.120
GSM1900 | GPRS 4slots | Front 10 | 661 | 1880 | 26.28 27 1180 | 0.06 | 0216 | 0.255
GSM1900 | GPRS4slots | Rear 10 | 661 | 1880 | 26.28 27 1180 | 0.11 | 0.344 | 0.406
GSM1900 | GPRS4slots | Right 10 | 661 | 1880 | 26.28 27 1180 | 0.08 | 0.102 | 0.120
GSM1900 | GPRS4slots |  Left 10 | 661 | 1880 | 26.28 27 1180 | -0.16 | 0.108 | 0.127
GSM1900 | GPRS4slots | Bottom | 10 | 661 | 1880 | 26.28 27 1180 | 0.04 | 0273 | 0.322
WCDMAIl | RMC 12.2k | Front 10 | 9400 | 1880 | 22.79 23 1.050 | -0.10 | 0271 | 0.284
WCDMAIl | RMC12.2k | Rear 10 | 9400 | 1880 | 22.79 23 1.050 | 020 | 0.429 | 0.450
WCDMAIl | RMC 12.2k | Right 10 | 9400 | 1880 | 22.79 23 1.050 | -0.01 | 0.111 | 0.116
WCDMA Il | RMC 12.2k Left 10 | 9400 | 1880 | 22.79 23 1.050 | -0.13 | 0.093 | 0.098
WCDMAIl | RMC 12.2k | Bottom | 10 | 9400 | 1880 | 22.79 23 1.050 | 011 | 0.444 | 0.466
WCDMAV | RMC12.2k | Front 10 | 4183 | 836.6 | 22.94 23 1.014 | 004 | 0.154 | 0.156
WCDMAV | RMC 122k | Rear 10 | 4183 | 836.6 | 22.94 23 1.014 | 007 | 0176 | 0.178
WCDMAV | RMC 122k | Right 10 | 4183 | 836.6 | 22.94 23 1.014 | -0.04 | 0.151 | 0.153
WCDMAV | RMC 12.2k Left 10 | 4183 | 836.6 | 22.94 23 1.014 | -0.05 | 0.165 | 0.167
WCDMAV | RMC 122k | Bottom | 10 | 4183 | 836.6 | 22.94 23 1.014 | 004 | 0031 | 0.031
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11.9 REPEATED SAR MEASUREMENT

Band

Mode

Test
Position

Dist.
(mm)

Ch.

Original
Measured
SAR1g
(mW/g)

1st
Repeated
SAR1g
(mWig)

Ratio

Original
Measured
SAR1g
(mWig)

2nd
Repeated
SAR1g
(mWig)

Ratio

Per KDB 865664 D01v01,for each frequency band, repeated SAR measurement is required

only when the measured SAR is = 0.8W/Kg

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.

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

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

Position Applicable Combination
WWAN + WLAN
Head WWAN + BT
Simultaneous WWAN + WLAN
Transmission Body-worn WWAN + BT
WWAN + WLAN
Hotspot WWAN + 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 D01v05 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:

Max power (smm distance) (10mm distance)
Estimtlf;) SAR 5 dBm 0.133 Wikg 0.066 Wkg
WIF:
Max power (;I:\arlt? gils?::ge) “ Om:g?sytance)
Estim/tlfg) SAR 9 dBm 0.332 Wikg 0.166 W/kg

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

Per KDB 447498 D01v05, 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 <t 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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LS

Result of SUM ) SAR1g of Head

SUM ) SAR1g (GSM850+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[W/kg]
Position WLAN WWAN WWAN
+ +
i) | EERSEEY | e Blustooth |\ AN(2.4G) Bluetooth
Right Cheek 0 0.196 0.332 0.133 0.528 0.329
Right Tilted 0 0.176 0.332 0.133 0.508 0.309
Left Cheek 0 0.220 0.332 0.133 0.552 0.353
Left Tilted 0 0.154 0.332 0.133 0.486 0.287
SUM Y 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
[mm] GPRS WLAN Bluetooth WWAN + WWAN +
1900 24G WLAN(2.4G) Bluetooth
Right Cheek 0 0.130 0.332 0.133 0.462 0.263
Right Tilted 0 0.032 0.332 0.133 0.364 0.165
Left Cheek 0 0.204 0.332 0.133 0.536 0.337
Left Tilted 0 0.055 0.332 0.133 0.387 0.188
SUM Y SAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[Wikg]
Position
WLAN WWAN + WWAN +
[mm] | WCDMAIL | 75 45" | Bluetooth | \y) AN(2.4G) Bluetooth
Right Cheek 0 0.14 0.332 0.133 0.472 0.273
Right Tilted 0 0.04 0.332 0.133 0.372 0.173
Left Cheek 0 0.25 0.332 0.133 0.582 0.383
Left Tilted 0 0.063 0.332 0.133 0.395 0.196
SUM Y SAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
. SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] | SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
[mm] | WCDMAV | 4G | Bluetooth |y AN(2.4G) |  Bluetooth
Right Cheek 0 0.228 0.332 0.133 0.560 0.361
Right Tilted 0 0.167 0.332 0.133 0.499 0.300
Left Cheek 0 0.217 0.332 0.133 0.549 0.350
Left Tilted 0 0.149 0.332 0.133 0.481 0.282
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Result of SUM ) SAR1g for Body Support

SUM TSAR1g (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 +
fomil] ) SRR g Blustooth |\ AN(2.4G) Bluetooth
Front 0.594 0.332 0.133 0.926 0.727
Rear 0.657 0.332 0.133 0.989 0.790
SUM SSAR1g (GSM1900+WLAN(2.4G) or Bluetooth)
Distance Stand alone SAR(1g) [W/kg] UL SUM SAR(1g)[Wikg]
SAR(1g)[W/kg]
Position
GPRS WLAN WWAN +
[mm] 1900 24G Bluetooth WLAN(2.4G) WWAN + Bluetooth
Front 5 0.449 0.332 0.133 0.781 0.582
Rear 5 0.678 0.332 0.133 1.010 0.811
SUM ySAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
[mm] | WCDMAIL | 5 45 | Bluetooth |\ AN(2.4G) Bluetooth
Front 0.404 0.332 0.133 0.736 0.537
Rear 0.699 0.332 0.133 1,031 0.832
SUM ySAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
[mm] | WCDMAV | 4G | Bluetooth |\ AN(2.4G) Bluetooth
Front 0.178 0.332 0.133 0.510 0.311
Rear 0.187 0.332 0.133 0.519 0.320
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Result of SUM > SAR1g for Hotspot

SUM YSAR1g (GSM850+WLAN(2.4G) or Bluetooth)
o Distance Stand alone SAR(1g) [W/kg] S AR(?';)'\[AW | s (ﬁg)l\[ﬂw -
[mm] | GPRS850 V;’E‘AGN Bluetooth W\I’_VX:’\IAN " L) 2
. (2.4G) Bluetooth
Front 10 0.564 0.166 0.066 0.730 0.630
Rear 10 0.595 0.166 0.066 0.761 0.661
Right Side 10 0.642 0.166 0.066 0.808 0.708
Left Side 10 0.467 0.166 0.066 0.633 0.533
Top side 10 - 0.166 0.066 0.166 0.066
Bottom side 10 0.12 0.166 0.066 0.286 0.186
SUM SSAR1g (GSM1900+WLAN(2.4G) or Bluetooth)
oosition Distance Stand alone SAR(1g) [W/kg] S AR(S1;J)I\[AW k] s AR(?;J),\[AW k]
- GPRS WLAN | g WWAN + WWAN +
1900 2.4G WLAN(2.4G) Bluetooth
Front 10 0.255 0.166 0.066 0.421 0.321
Rear 10 0.406 0.166 0.066 0.572 0.472
Right Side 10 0.120 0.166 0.066 0.286 0.186
Left Side 10 0.127 0.166 0.066 0.293 0.193
Top side 10 - 0.166 0.066 0.166 0.066
Bottom side 10 0.322 0.166 0.066 0.488 0.388
SUM YSAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
o Distance Stand alone SAR(1g) [W/kg] s AR(?;’)'\["W | s AR(S1;J)'\[AW -
[mm] weomall | WEAN | Biustooth R UL <7
2.4G WLAN(2.4G) Bluetooth
Front 10 0.284 0.166 0.066 0.450 0.350
Rear 10 0.45 0.166 0.066 0.616 0.516
Right Side 10 0.116 0.166 0.066 0.282 0.182
Left Side 10 0.098 0.166 0.066 0.264 0.164
Top side 10 - 0.166 0.066 0.166 0.066
Bottom side 10 0.466 0.166 0.066 0.632 0.532
SUM YSAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
oosition Distance Stand alone SAR(1g) [W/kg] s AR(S1Z;J)'\[AW Ikg] SAR (81 g)'\[/lw Ikg]
[mm] WCDMA V V;"ZAGN Bluetooth W\I’_VX;’\IAN " UL <7
. (2.4G) Bluetooth
Front 10 0.156 0.166 0.066 0.322 0.222
Rear 10 0.178 0.166 0.066 0.344 0.244
Right Side 10 0.153 0.166 0.066 0.319 0.219
Left Side 10 0.167 0.166 0.066 0.333 0.233
Top side 10 - 0.166 0.066 0.166 0.066
Bottom side 10 0.031 0.166 0.066 0.197 0.097
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13. EUT PHOTO
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14. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CzZC0O48171H N/A N/A
Signal Generator Agilent E8257C MY43321570 11/20/2015 | 11/19/2016
S-Parameter Network | 5 ot E5071B MY42301382  |03/03/2015|03/02/2016
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 01/12/2015| 01/11/2016
Set
Power Meter Agilent E4416A GB41292714 | 03/03/2015|03/02/2016
Peak & Average sensor Agilent E9327A us40441788 03/03/2015|03/02/2016
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 07/24/2015|07/23/2016
DAE SPEAG DEA4 1245 07/22/2015|07/21/2016
DIPOLE 835MHZ
ANTENNA SPEAG D835V2 4d114 07/30/2013 | 07/27/2016
DIPOLE 1900MHZ
ANTENNA SPEAG D1900V2 5d136 07/22/2013 | 07/19/2016
Dielectric Probe Kit SPEAG DAK 3.5 1102 N/A N/A
Dual Directional Woken 20W couple | DOM2BHW1A1 N/A N/A
Coupler
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 QD000P40CD 1609 N/A N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG Ccs8cC F10/5E6AA1/C101 N/A N/A
HAQUID CALIBRATION | ANTENNESSA|  41/05 OCPY 00425167 N/A N/A
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15. FACILITIES

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

. 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: 10/22/2015
System Performance Check-Head D835
DUT: Dipole 835 MHz D835V2; 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 (interpolated): f = 835 MHz; 0 = 0.908 S/m; €, = 41.754; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
e Probe: EX3DV4 - SN3798; ConvF(9.13, 9.13, 9.13); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies Low 1 GHz/Pin=250 mW, dist=15 mm (EX-
Probe)/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 3.08 W/kg

System Performance Check at Frequencies Low 1 GHz/Pin=250 mW, dist=15 mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.60 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.6 W/kg

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 3.10 W/kg
dB

-2.13

-4.27

-b.40

-8.54

-10.67

0 dB = 3.10 W/kg = 4.91 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 10/23/2015
System Performance Check-Body D835
DUT: Dipole 835 MHz D835V2; 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; 0 = 0.956 S/m; €, = 55.494; p = 1000 kg/m3
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:
e Probe: EX3DV4 - SN3798; ConvF(8.87, 8.87, 8.87); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
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) = 2.96 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 = 56.79 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 3.49 W/kg
SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 2.98 W/kg
dB
0

-2.06

-4.12

-b.18

-8.24

-10.30

0 dB =2.98 W/kg = 4.74 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 10/22/2015
System Performance Check-Head D1900
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: 5d136
Communication System: UID 0, CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz;Duty Cycle: 1:1
Medigm parameters used (extrapolated): f = 1900 MHz; o = 1.391 S/m; ¢, = 41.588; 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:
e Probe: EX3DV4 - SN3798; ConvF(7.63, 7.63, 7.63); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
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

Info: Extrapolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 16.3 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 = 95.4 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 25.2 W/kg

SAR(1 g) = 10.4 W/kg; SAR(10 g) = 5.32 W/kg

Info: Extrapolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 17.9 W/kg
dB

-2.68

-h.3b

-8.05

-10.73

-13.41

0dB =17.9 W/kg = 12.53 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 10/23/2015
System Performance Check-Body D1900
DUT: Dipole 1900 MHz D1900V2; 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; 6 = 1.539 S/m; ¢, = 51.612; p = 1000 kg/m3
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:
e Probe: EX3DV4 - SN3798; ConvF(7.29, 7.29, 7.29); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
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) = 14.7 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 = 103.7 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 22.6 W/kg

SAR(1 g) = 10.3 W/kg; SAR(10 g) = 4.81 W/kg

Maximum value of SAR (measured) = 16.2 W/kg

dB

-2.60

-h.20

-7.79

-10.39

-12.99

0dB=16.2 W/kg = 12.10 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 11/28/2015
System Performance Check-Head 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; 0 = 0.912 S/m; ¢, = 41.078; p = 1000 kg/m3
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(9.13, 9.13, 9.13); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1245; Calibrated: 7/22/2015

Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609

DASY52 52.8.8(1222);

SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies Low 1 GHz/Pin=250 mW, dist=15 mm (EX-
Probe)/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.95 W/kg

System Performance Check at Frequencies Low 1 GHz/Pin=250 mW, dist=15 mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.25 V/m; Power Drift = -0.21 dB

Peak SAR (extrapolated) = 3.45 W/kg
SAR(1 g) = 2.34 W/kg; SAR(10 g) = 1.55 W/kg

dB

-2.00

-4.01

-6.01

-8.02

-10.02

0 dB = 2.95 W/kg = 4.70 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 11/28/2015
System Performance Check-Head D1900
DUT: Dipole 1900 MHz D1900V2; 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 = 1.427 S/m; €, = 39.955; p = 1000 kg/m3
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:
e Probe: EX3DV4 - SN3798; ConvF(7.63, 7.63, 7.63); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
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) = 16.7 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 = 115.4 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 25.9 W/kg

SAR(1 g) = 10.7 W/kg; SAR(10 g) = 5.45 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

dB

-4.68

-9.36

-14.04

-18.72

-23.40

0 dB = 18.3 W/kg = 12.62 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 11/28/2015
System Performance Check-Body D1900
DUT: Dipole 1900 MHz D1900V2; 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 = 1.557 S/m; ¢, = 52.508; p = 1000 kg/m3
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:
e Probe: EX3DV4 - SN3798; ConvF(7.29, 7.29, 7.29); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
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) = 14.9 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 = 103.7 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 22.8 W/kg

SAR(1 g) = 10.5 W/kg; SAR(10 g) = 4.87 W/kg

Maximum value of SAR (measured) = 16.4 W/kg

dB

-4.60

-9.20

-13.79

-18.39

-22.99

0dB=16.4 W/kg = 12.15 dBW/kg
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of S, Schwalzerischer Kalbriardlonst
Schmid & Partner e g Bervios sulsss d'éalonnage

Engineering AG % Servizio svizzers di tarsture
Zoughaussirases 43, B004 Zurich, Switserland -e.;_lrr;;’—h,"lxpx.- S swise Calibration Service
afyull i1
Aecredited by 1he Swiss Accredilation Servica (SA5) Accreditation No.: SICS 108

The Swiss Accreditation Service s ome of the signatories to the EA
Buitiiataral Agreament for tha racognition of calibration cartificates

cient  CCS-CH [Auden) Certificate Ho: DFB3SV2-4d114_Jul13

|CALIBRATION CERTIFICATE I

Ot CE3EV2 - SN 4d114

Caliaration proceduna|s) QA CAL-05vE
Calibration procedura for dipole validation kits above 700 M-z

. Calibration data: 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)

Primary Standards | o Cal Data (Canficats ka.) Soheduled Calibration
Porwar matler EPR-4a28 GEITABOTOA OB owe-12 (M0, 217-00 840 Oa-13
Pervar sensar HP 84814 LS372927a3 O =Moo 12 (Mo, 2170 4 Oot-13
Fefarancsa 20 08 Afenusion S SOSE (20K D=2 pr=1 3 {No. 217-01738) Apr-14
Typa - mismabch combinasion S BO4AT AV DEAET Od=Apr=13 (Moo H7-01739) Apr-14
Aedararos Frabe ESA0DVE SN: 3206 28-Dac-12 {No. ES5-3206_Deci2) [haz-13
DAE4 SN & 35 Ape-13 (Mo DAE4-B0T_Apr13) Apeia
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 Anglyzer HP 8742E | LISATIADORAR S48 18-Cet-01 {in house chack OC-12) In hiouse check: Oc=13
Mare FurcHan 'sﬂr‘lﬂ'ﬂ |

Callbratad y; Claucha Lovhiar Laaratery Tachnican i )y

A Y ":r"—\-.-' I

N P

ST

Approed by Folia Freovic Tecsininat Managar ﬁjé_f’?,éf_

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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Calibration Laboratory of fﬁ'f-:-_-ké-'l_r;"":-:a, G Schweizerischer Kaiibrierdiensl
Schmid & Partrner ﬁ‘——;——-ﬁﬁ Servics suisee déinicnnage

Engineering AG P Servizlo avizeero di taratura
Zaughauesiragss 43, 8004 Zurich, Switzariand {ﬁ,ﬂﬁ&}? S swiss Callbration Sarvice
Accreditad by the Swiss Accredtalion Sendoe [545) Accreditation Moz S05 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement far the recognition of calibration cerificatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-1, "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 Office of Engineering & Technology (FCC QOET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electrormagnetic 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 Systern Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further daetails ara available from the Validation Repont at the end
of the ceriificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

s Electical Dalay: One-way delay between the SMA connector and B anlenna leed point.
No uncertainty required.

S8AR measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

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

Certificats Mo DE35V2-44114_Juli3 Papge 2 of &
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Measurement Conditions

DASY eystem configuration, &s far as nol given on page 1, _
DASY Version DASYS Vs2.8.7
Extrapolaiion Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipoke Center - TSL 15 mm with Spacer
ZFoom Scan Resolution . dx, dy, dz = 5 mm |
Frequancy | 835 MHz = 1 MHz B
Head TSL parameters
The following parameters and calculaficns were applied.
| Temperature Permitihvity Conducthvity
Mominal Head TSL parameters 22.0°C 41.5 0,50 mha'm
| Measured Head TSL parameters {22 0x02)"C 418 8% 0.92 mho'm + 6 %
| Head TSL temperature change during test =050 . ]
SAR result with Head TSL
SAR sveraged owver 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 241 Wikyg
SAR for nominal Head TSL parameters marmalized to W 8.50 Wikg = 17.0 % [(k=2)
SAR averaged over 10 em® (10 g) of Head TSL condibion
SAR measurad 250 myY inpul power 1,58 Wikg
EAR for nominal Head TSL parareters normalized to 190 B.24 Wikg = 16.5 % [k=2)

Body TSL parameters
The following parametess and calculations were apolied.
Termperaiurs Pe-rmll:liui'ty. [Ei_::duclhiw
Hominal Body TSL parameters 220G 55.2" - -'CI.Q‘J" mho/m
Measured Body TSL parameters (220203 "C S48 28 % 1.00 mho/m = & %
Body TSL temperature change during test | < 05°C = B
SAR result with Body TSL
SAR wemgwi over T.:m’ {1 g) of Body TSL Condition
SAR measured 250 mW inpul power 2.44 Wikg
SAR for nominal Body TSL paramatars nommalized to 1W 053 Wikg £ 17.0 % (k=2)

'Sm.% averaged over 10 em” (10 g) of Body TSL

condition

SAR measurad

250 W Input power

1.61 Wikg

SAR for nominal Body TSL parameisens

mormalizad to 1W

6.32 Wikg = 16.5 % (k=2)

Corilicats Mo: D835V2-4d114_Juli3

Pagi 3 ol B

Page 64 of 103
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




TSR = Compliance Certification Services Inc.

FCC ID: 2AGAQDRAGON  Report No .: C151020S01-SF

Date of Issue: December 11, 2015

Appendix

Antenna Parameters with Head TSL

Imoedance, transformed to feed point 521 0-1.3H
Retum Loss -32.14d8
Antenna Parameters with Body TSL
Impedanee, fransiormed to feed point 4823 - 3.0 ji2
Figtumn Loss - 281 dB
General Antenna Parameters and Design
| Elacirical Dalay (one direction) 13048 ne

Aftar long tarm use with 100W radiated powear, anly & ehght warming of the dipale naar the feedpaint c2n be meéasurad

The dipole is made of atandard semingld coaxlal cable. The certer conduector of the feeding line | directly connected to the
seccnd arm of the dipode. The antenna is therefore shoni-cincuited for DC-signals. On some of the dipcles, emall end caps
arse added 1o the dipola arms in ondar to improve matching when loaded according to the position as explained in the
“MsasuUramen Condilicns® paragraph. The SAR data are not affected by thes change, The ovarall dipale langlh is Sl

aceording o the Standand

Mo exceseive force must be applied fo the dipole arms, bacarse they might bend or the soldered connections near the

feedpaint may be damaged.

Additional EUT Data

Manitaciurad by

SPEAG

tanufactured on

—_— -

Jura 29, 2010

Carificate No: DEIEV2-40114_Juli3

Fage4of 8
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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

Mla

ETART E3S.005 6A& HH=

Carificate Mo DB3SYV2-dd114_Jul13
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DASYS Validation Report for Body TSL
Drate: 22.07.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: DNpole 835 MHz; Type: D835V 2; Serial: DE3ISV2 - SN: 4d114
Communication System: UID O - CW ; Frequency: 835 MH2
Medium parameters used: f =835 MHz: o = | S/im: & = 54.9; p = 1000 kg/m’
Phentom section: Flat Section
Measurement Standard: DASYS (IEEEAECIANST Ca3. 19-2007)
DASYS2 Configuration:

« Probe: ES3DV3 - BN320%; ConvE(6.04, 5.04, 6.04); Calibrated: 28.12.2012;

= Rensor-Surface: Imm (Mechanical Surface Detection)

+  Electronics: DAEA Sn601; Calibrated: 25.04.2013

»  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
DASYS2 52.8.7(1137) SEMCAD X 14.6.10(7164)

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

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

Peak SAR (extrapolated) = 3.56 W/ke

SAR(] g) = 2.44 Wikg: SAR(I0 g) = 1.61 Wikg

Maximuam value of SAR (messured) = 2,83 Wikg

0dB = 2.83 Wrkg = 4,52 dBW/kg

Ceificate Mo DEIEVE-4d114_Juii3 Page T of 8
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Impedance Measurament Plot for Body TSL

22 Jul 2013 13r52:4Z
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D835V2,Serial No.4d114 Extended Dipole Calibrations

Per IEEE Std 1528-2013,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

D835V2 Serial No.4d114
835 Head
Date of Return-Loss | Delta Impzzzlnce Delta |:-:1npaegd|2?12; 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

D835V2 Serial No.4d114
835 Body
Date of Return-Loss | Delta Impzzzlnce Delta |:;npaeg$2i2£ 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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Dipole Verification Data D850V2 Serial No.4d114
835MHz-Head

petive ChiTrace 2 Response 3 Stimulus 4 MkrfAnakysis 5 Instr State

1 Active ChiTrace 2 Response 3 Stimulus 4 Mirfanalysis 5 Instr State

1 [5tart 635 rHz IFBI 70 kHz Stop 1,035 GHz MY [1 shan 635 Mz

1 Al

rl}

(Y11} mith (R+3> e 1.0000 [F1 De1]

A

Log Mag

Phase

Group Delay

Palar

Lin Mag

H SR

Real

Imaginaty

—

IFBW 70 kHz Stop 1,035 GHz [ [

835MHz-Body

e ChiTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

cale 1.0000 [F1 D=1l
4
-

Log Mag

Phase

Group Delay

Palar

Lin Mag

H SWR

Real

Imaginary

—

635 MH:z TFEI 70 kHz Stop 1.035 GHz [E[1 [T Start £35 MHz TFEI 70 kHz Stop 1.035 GH: [T
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Per IEEE Std 1528-2013,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

D835V2 Serial No.4d114
835 Head
Date of Return-Loss Delta Impzzzlnce Delta Ilrrr?paegcigiz:}:e 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
7.28.2015 -32.702 1.27 52.519 3.641 -3.267 1.133

D835V2 Serial No.4d114
835 Body
Date of Return-Loss Delta Impzzzlnce Delta Ilrgqpaegc;g?]rc{a 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
7.28.2015 -27.436 0.01 47.229 0.318 -3.066 0.377

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.

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Dipole Verification Data D850V2 Serial No.4d114

835MHz-Head

i Active ChiTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrjanalysis  5Instr State

E [F1 Del1]

40.00

10.00

=10.00

=-40.00

IFBIA 70 kHz

835MHZ-Body

Stop 1,035 GHz

1 Start 635 MHz IFBW 70 kHz

Stop 1.035 GH: [29

1 Active ChjTrace 2 Response 3 Stimulus 4 MlrfAnalysis 5 Inskr State

1 Active ChfTrace 2 Response 3 Stimulus 4 Mirfanalysis 5 Inskr State

40.00

10,00

-10.00

-40.00

1 Start 635 MHz IFEW 70 kHz

Stop 1,035 GHz

[T -1} Smith cale 1.0000 [FL Del1]

1 Srart B35 MHz IFRIA 70 kHz

Stop 1,035 GHz [B9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughnussirasse 43, BODS Turich, Svwitzer|and

5 Schwaizarischer Kalibrierdisnal

c Service sulsse d'étalonnage
Sorvizio swizzerg di tarsturs

5 Ewiss Callbration Service

Accredited by the Swiss AccredRation Sarvica (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signataries o the EA
Multiladeral Agreement for the recognition of calibration certificates

cliem  CCS-CH (Auden) Gertificate do: D1900V2-5d136_Jul13
CALIBRATION CERTIFICATE

Cibjact D1900V2 - SN: 54136

|
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G Schweizerischer Kalibrierdienst

c Service Sulsas étalonnage
Sarvizio svizzeno di tarabura

5  Zwiss Calibration Sarvice

Accredised by the Swiss Accredialion Sance (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Service Is one of the signataries o the Ea
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissua simulating liguid

ConvF sensitivity in TSL / NORM x,v.z
M/A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE S5td 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 52209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Electrormagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Condifions; Further details are available from the Validation Report at the end
of the carificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Fararneters 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
posifioned 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 unceriainty required.

Efeclival Delay; One-way delay belween e SMA vonmeclor and Whe antenng feed point.
Mo uncerainty required.

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

SAR normalized; 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
multiplied by the coverage factor k=2, which for a nommal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

[IJAE-':’ gystem conliguralion, &s far as nof given on page 1. ;

| DASY Versian DASYE V52B.7
Extrapaolation Advanced Extrapalation
Phantom Mocular Flat Phantem
Distance Dipale Center - TSL 16 mm: i with .Spnl:aer
Zoom Scan Resclution dx, dy, dz =5 mm |
Freguency 1800 MHz = 1 MHz |

Head TSL parameters

The following parareters and calculations ware applied.

l Temperature Permittivity Condustivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mhia'm
Measured Head TSL paranuta:m (22.0+£0.2)*C WBWI=6% 1.36 mho'm + B 5%
Head TSL temperature change during test <05°C | s

SAR result with Head TSL
SAR averaged over 1 am® (1 g) of Head TSL Condificn
EAF rsasined ) 250 miW npul powes 10,0 Wikg

SAR for nominal Head TSL pararmeiers nommalized o 1W 40.4 Wikg = 17.0 %% (k=2)

| SAR averaged over 10.cm’ (10 g) of Head TSL condition

S54R measured

SAB for norminal Head TSL paramaiers

250 miY input powsr 5.28 Wikg

21.3 Wikg = 16.5 % (k=2)

nomalized 1o 10

Body TSL parameters
The following parameters and calculations wers applied.
Temparature Permiltivity Conductivity
Mominal Body TSL parametars 22.0°C ' E3.3 1.52 mho'm
Messured Body TSL parameters (22,0202 *C 534 26% 1.49 rrivem £ B %
Body TSL temperature change during test < L5 °C o
SAR result with Bedy TSL
SAR averaged over 1 em® (1 g) of Body TSL Conditicn
| SAR maasured 250 mdd ingul power 10,0 Wikg

| SAR for nominal Body TSL parameders normalized o 1W

40.5 Wik = 17.0 % (k=2)

| BAR averaged over 1I:I.¢m”' {10 g) of Body TSL condition

SAR rmaasurad

SAR i.l:-r nomina! Body TSL parametars

250 mW input power 5.37 Wlkg
nomnalized to T

21.8 Wikg = 16.5 % (k=2)
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Appandix
Antenna Parameters with Head TSL

Impedancs, ransionmied to fead poin B2+ 7200

RAstum Loss -2254d8

Antenna Parameters with Body TSL

Impedancs, transformed to fead point 47T+ T30

Faedum Loss =221 dB

General Antenna Parameters and Design

Elecdrical Dalay (one dinsction) 1.203 ns

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

The dipole is rade ol stendard semingid coaxial cable. The center conductor of the leading line is direstly connected to the
second arm of the dipole. The antenna |s theralore shost-circuited for DC-signals, On some of the dipolea, small end caps
are added to the dipole asme In order 1o mprove matching when loaded according to the poeition as exptained In the
"Measuremant Conditiona” paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

Mo excessive foree must be applied & the dipole arrmes, becauss they might bend or the soldered connections near the
leedaaing may be damaged.

Additional EUT Data

Manufaciured by SPEAL |
Manuiaciured on April 14, 2010
Cenificate Mo: 01800Y2-50136_Jul13 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 22.07.2013
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1908 MHz; Type: DI900V2; Serial; DI1900V2 - SN: 5d136

Communication System: LD 0 - CW ; Frequeacy: 1900 MHz

Medium parameters used: f = 1900 MHz: 0 = 1.36 Sim; & = 38.9; p = 1000 kgim®
Phantor section: Flat Section

Measurement Standard: DASY S (IEEEEC/ANSI C63.19-2007)

DASYS2 Configuration:
o«  Probe: ESIDVI - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated; 28.12.2012:
s Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated:; 25.04.2013
= Phantom: Flat Phantom 5.0 (front); Type: QREOFPS0AA: Serdal: 1001
s 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:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.803 Vim; Power Drift = 0.03 dB

Peak SAR {extrapolated) = 18.1 W/kg

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

Maximum value of SAR (measured) = 12,4 Wikg

dB

-5.00
|

=10.00
-15.00

-20.00

25.00

0dB = 12.4 Wikg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Diate: 22.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1200V2; Serial: D1900V2 - 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

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

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAB4 Sn6l1; Calibrated: 25.04 2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASYS2 528 7(1137); SEMCAD X 14.6.10(7164)

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

Maximum valoe of SAR (measured) = 12.5 Wikg

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

Carlificate No; D1900V2-6d138_Jul13 Fage 7ol &
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Impedance Measurement Plot for
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D1900V2,Serial No.5d136 Extended Dipole Calibrations
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 zzzlnce Delta Ilrimnaegc;g?]rc):a Delta
Measurement (dB) (%) ‘(’Ohm) (ohm) fohm) (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 zzzlnce Delta Ilrimnaegc;g?]rc):a Delta
Measurement (dB) (%) ‘(’Ohm) (ohm) ?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

calibration. Therefore the verification result should support extended calibration.

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

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

Page 82 of 103




TSR = Compliance Certification Services Inc.

Date of Issue: December 11, 2015 FCC ID: 2AGAQDRAGON  Report No .: C151020S01-SF

Dipole Verification Data D1900V2 Serial No.5d136

1900MHz-Head

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State 1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

40,00

-40,00

Start 1.7 GHz IFEW 70 kHz

Step 2.1 GH: EE[! | (1 Start 1.7 GHz IFBW 70 kHz

1900MHz-Body

Stop 2.1 GHz [ [

1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State
P 511 Log Mag 10.0 de [F1 D=1] e 00U [FL D=1]

40,00

10.00

-40,00

IFBW 70 kHz Stop 2,1 GHz 4!

Start 1.7 GHz IFBW 70 kHz Stop 2,1 GHz [ [1 Start 1.7 GHz

-

Log Mag

Phase

Group Delay

Polar

Lin Mag

SUWR

Real

Imaginary

-

P

Log Mag

Phase

Group Delay

Polar

Lin Mag

SWR

Real

Imaginary

=3
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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 Zzzlnce Delta Ilrgqaegc;g?]rc{a Delta
Measurement (dB) (%) ‘(’Ohm) (ohm) fohm) (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
7.20.2015 -24.627 2.913 52.869 1.202 5.333 0.9183
D1900V2 Serial No.5d136
1900 Body
Date of Return-Loss Delta Im Rt;zzlnce Delta |:-:1naegd|2?12; Delta
Measurement (dB) (%) F()ohm) (ohm) F()ohm) (ohm)
7.22.2013 -22.094 -- 47.693 -- 7.3418 --
7.21.2014 -22.704 2.76 47.761 0.068 6.8096 0.5322
7.20.2015 -22.731 0.119 48.021 0.260 6.8866 0.077

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 ChTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mrfanalysis 5 Instr State
f o bl qth cale 1.0000 [FL Del]

=1 1.3

40.00

10.00

-10.00

-40.00

Stop 2.1 GHz ([ |1 Start 17 GHz TFEI 70 kHz Stop 2.1 GHz [0

1 Active ChjTrace 2 Response 3 Stimulus 4 MhkrfAnalysis 5 Inskr State

th ale 1.000U [F1 Del]

40.00

-40.00

Start 1.7 GHz IFRM 70 kHz Stop 2.1 GHz [ |1 cear 17 G TFBW 70 kHz Stap 2.1 GH2 [ed 1
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Misstalaral Afresme

Glossary
DAE data acquisition electronics
Connecior angle nformation wsed n DASY system to align probe sensar X o the obot

cogrdinate syslam

Methods Applied and Interpretation of Parameters
« [OC Voitage Measurement; Calibration Factor assessed for use in DASY syslam Dy
pomparison with 8 calibrated instrument raceable 10 national standards. The figune ghien
corresponds fo the tull scale ranpe of the volimeter in the respective range

s Connector angie: Tha angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncariainty 15 nol reguired.
» The following parameters as documented in the Appendix contain technical information as &

resufl from the performance el and require no unceramniy

s OC Voitage Measuremeni Linsanty: Verification of the Linearity at +10% and -10% of
the nominal calbration voltage, Influence of offset voltage is included in this
measuremeanm

«  Comman mode sansitivity: Influsnce of & positive or negative commeon mode voliage on
the diteranlial maasurament,

+ Channe! separation; Influence of a valtage on the neighbor channels nof subjact 1o an
nput voltage,

+  AD Converer Values with inpuls shored: Yalues on the internal AL conmvarter
corresponding 19 2ero Input valiage

s Input Offzel Measurement Quiput voitage and statistical results over a large number of
raro voltage measurements

« [nput Offset Current: Typical value for information; Maxmum channel nput offsel
current, not considanng the inpul resslance

s Imouf resistance: Typical value for information: DAE Input resistance at the conneclar,
during ntemal auto-zercing and during measurement

« Low Battery Alarm Voltage: Typical value for information, Below this vollage, a ballery
alarm signal is generatod.

«  Powsr consumphon: Typical value for information. Supply curmants in vanous operating
modes

aelili=arin Pla' CAES-1345 hil15 Diaq 1| F
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DC Voltage Measurement
il Rar
L i :-l.llll.i"
Lofnnector Andgle
Connecior Angle I«
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

Errar (3

| Hisgglh Rmngs Reading (uv) l‘.lll'ln-rnm:.n {n¥} .
| Chanmed X & InpLl MI2H, Bl 4.33 i
l Chamnne| § _"'.l."l'ul | -.=IJI.|i.l.'| B4 il 1.62 a.0m
Channel X - Input 2000338 | 171 ' 401
Chanmas| Y + Inpul | 2000, B 183 L CHD
Channal ¥ + Inpul 200032 115 001 ]
Channe! Y = Input 20004, 8 1.6 : o
E‘hun;-;..z. = Input 2028 B | -1"'“|-1 - 00
ChannelZ  « Input owmas | e | 0.00
E-ll.:urucl z - Input I mo0ssd | 08 | 000
Lo Range T Difference (V) Erma‘_l‘ll-_l
Channal X + Input I 2000 |:1- Q.10 {01
Chanmal X + Input 20T .31 016
Channal X Input 189 II"-:-' 005 { IZI_?
Channs| ¥ =+ Input .:=l]!!u Y - -:I-! 0.o0
I: n.il'n'lil b a Input | 20024 079 039 -
Channes| Y - Inpuil 149,48 -0.35 ¥ |-"'
ChanotlZ |+ Wnpat 200 26 0.43 0.02
Channal I » Input 195,896 100 -0.50
Channe| I = Ingut 20 =T -2 TE 1.38
2. Common mode sensitivily
DASY mapsuramant pammaiers; Auto Zero Time: 3 sec Massuiing ima: 3 sec
Common miosde I High Range Lo Ramge
input Voltage {mi] Avarags Roading (W) Ayerage Reading [uV)
Channal X L [ 7.5 -EI.E‘E; I
200 | 1021 B3
Channed ¥ 200 -7.43 7.ed
i Fru i) .40 _F“ 24
Chun;E_ 20K o, B .35
- 200 | 4,39 377 I

3. Channe| separation

DASY mamsuraman pararmsalen: Auto Zers [ime: 3 seg; Maasunng Bme: J sec

Iinput Valtage {mV] | Chanmel X (V) | Channed ¥ {2¥) Chanmnel Z (V)
Channed X 200 160 -3.27
Channal ¥ 200 938 162 |
Channel T a0 193 .83 '
Carsficate Mo DAES-1245_JuliB Page 4 ol
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4. AD-Converter Values with

|

Date of Issue: December 11, 2015

FCC ID: 2AGAQDRAGON

Report No

.. C151020S01-SF

Aarle e Tima: 3 st

inpuls shorted

Mansinrg lime

High RAenge (LS8)

Low Hsnege (L5B)

|I:|'.-||l|-.'l X
|

| Ehamnaf ¥

| Channs| Z

SETT TN
Bag| E1oH
| 15843 17349

Input Offset Measurement
DASY Measurémertd paramelsis

Hutld

TR 1

Aia Fern Tirme: 3

san; Mesturmg bme

3 aBs

| | Avorape (V) i mim. Oftsat (p¥) | man. Offsat {2V - ?f::mmn
owreir | v | am | e | em ]
Chanmet ¥ | 0.34 | 082 | 45 | 044
Channel £ .64 | -1.73 {} G2 051

. Input Offset Current

Marminal Inpud cirsualiry oMset curns:

Input Resistance

il an all chenrels

wHERl TERuEs

51h

LT AT |

Zaraing (kOBm)

Measuring (MOhm)

Channel X 200
Chennel ¥ 1] [
Channed 2 0]

20K}
]

200

Low Battery Alarm Voltage (Typical valuses far nfomation)

Typleal values

Alarm Level (VDC)

Suipply = Voc)

Supply (- Yoo

. Power Consumption (Typcal

Typical walues

values [ar inlormsation)

Swiitched off (maA) | Stand by (mi}

Transmitting {ma)

Supply [+ Veo)

MalE)| T

Supply - Vool

1 o r]
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Calfbratlon Laboralory of g
- ke @ C
Eniginsme 5 '
ohaus 4% [l et nd Erat
- k 25 0108

The Swise Accrpdiisben Bariso 6 o O el Hgnascmes in F= T

Wsitiimtaral Agrewraiil far S ecogniiion of califnedton ceflifs G

CCS-CN [Auden) Ceetificaie Ho; EX3-3T08_Jul15

CALIBRATION CERTIFICATE |

EX30V4 - 5N:3798

O CAL-ADr vl C0A CAL-14.w4, O CAL-Z3vE, QA CAL-25 vE
Calibration procedune for dosimetnic E-field probes

luly 34, 2015

Lit g ] i tix (L] | ezl AtAnle 5 T =
1 @ It a
- T
X Cizii (Cest i Ebraticn
£ 1k 12 1
A4 g Arn re 1a '}
k: 5 T
1F I kb " | ._.|
i H ! 5]
TR, H i ¢ UL f 21 [
i SHF f D= 14 LIREN! '
i, B 14-Jan-15 [ 1t I 1
L) LE) ia barl O i
LI5S 10 hack Af
et - —
e, Sl [15] 1 TEL =
1 wjl
o 1
LA, | v gt Al Waage
¥ i al L] W ¥
do: E
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Calibration Labo ratur‘y of ; : 4 g Grhewrarmcsmt B afbeiaridenss

Schmid & Parinss C Bersice esaie FiANChrage

FII-.'JIIHL—JFII:-:l A3 g Sarwrtiin WWHEEGIT [H LW BSsTE
Toughmmsirmssas 415, B304 Tinich, Rewitaeriand Swiik Cafibration Serece
Brrresdied byt S Aoadilation Serecs (545 Accreditation Mo.: SCS 0108
The Swine Accimililaton Sordice s ona of B signateries o Be EA
Muitistnral Agraesant Tor e meegnition ef cillbrrtion oeriihcaten
Glossany:

TSL lizzue smukaling Eguid

NORME 4.7 serEdily 1 Irea space

FouF sarsamaty i TSL f NOBEME.y.T

[ 2 dicde compression painl

CF crast facior {1iduly_cycie) al e RFE &ighe

o B CoD mipciulahon dapsndant linganzalion pammms|srs

Palarizakon ¢ o rarletion amund probs Axis

Polarizatan & 5 rolaticn around & BxEs et B in the plane rommal o probe axks [al measuremant aemier)
e, H=0 s narmsl 10 probs ams

Connactor Angle information used in DASY =pstam to plign probe sspear & o he mbot coondinale sysiem

Calibration is Performed According to the Following Standards:
@) |EEE S 1620.2013, "IEEE Recommended Pratiica far Datermining the Pesk Spatiak-Averaged Spacilic
Absanption Bate (SAR] in ths Human Hasd from Winsless Commurcations Dervicas: Miedsunamant
Technigues®, Juns 2011

BY |EG AZ206-1, "Proceduns 1o measuns e Specfic Absorplion Rala [SAR) e hand-haid devices used in closs
preaimily b tha aar (frequency rarge of 300 MHz 10 3 G2, Febaiary QU5

o) IEC 62209-2, Procadura o dolemine the Specific Absorpbon Rale (SAR) & wirsdess Commuricalion Oevices
wsad i close proximily b (e human body (frequency range of 30 MMz w B GHE)", March 010

di KDB BESES, “SAR Measurement Requirements far 100 MHz 1o 8 GHZ

Methods Applied and Interpretation of Parameters:

o NORM Y2 Assessad for E-field potanzation § =0 (F £ S00 MHz in TEM-cof; { = 1800 MHZ R22 wavoguede)
MORKY, v,z are oily intsrmediata values, Le_ ihe uncarznties of NORM.y,Z does nol affect he E-field
uncertainty mside TSL [2ee below CamaF)

WORMTGY, gz = NORMY, 2 ™ raguancy_mapanse 22 Frequancy Response Cha), Ths inoanzation =
mplemaniad n DASYS software verakns kter than 4.2, The uncerainty of the frequency responss s nchiced
i the staled uncartainty of ComraF

« DCPx iz OCF are numencal linearizaiion paramalers assessed based on he data of pawer sweap wiih LY
signal [no uncetainty rEouined) DCP doess not dapand on TEqQuency nor mieda

+  PAR-PAR is Bie Peak [o Average Ratio thal is ral calibrated but detarmined besad an tha signal
characlesistics

o  Ax . Bapz Cryr De e WAx )z A B C, 0 ere numéancal iraarzabon paramalers SERESSR0 Dasead an
ihe dats of pawar swaen for specsic moduation sgnel. The paramelsrs o Nt depand on Irequency nor
modia, VR = he maximum calioration rmhge expiassat n RMS vollage screes (ha dode

s ConeF ang Bouadary Effact Parameders: Assassed in fat phaniom using E-Nield {or Tamperature Transéar
Standmrd for | < BO0 MHZ) and inpide waveguida using anatybical field distibutions Dased on powss
measuremenis far | = B0 MHz. The sama setups are used lor assessment of the parametors agpliad fo
bounidary compansation (alpha, depth) of which fypical uncertainty walies am ghen These peramalers ans
used i OASY softeans to manose prabs Bccuracy close 1o fhe baundary. The senstmity m TSL COMesponds
i NOEMe, 7 * CareF whareby the uncertainty corresponds to that given for ConvF. A requancy dapenosn
Cieui |8 usan in DASY version 4.8 and higher which allaws extanding the validity from & 50 MHZ 1o + 100
SMHz

» Sphenical isciopy (30 desistian fam isafrapy). 0 & Tiald of o gradients reslized using & flat phaniom
wipased by A patcn anlensa.

«  Hansor Offset The sensor offset cormasponds (o the offset of wriual measuremenl cenler from Ihe prabe ip
[an prabs &), Mo ickemnos reguined

+ Copnesior Angle: The angle is assessed usng e nfomation gainsd Dy datarmining the NORMY {0
umcariznly regquire)

Cariibcain No: EX3-ATHH_Ad15 Faga & of

_ Page 93 of 103
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: December 11, 2015

FCC ID: 2AGAQDRAGON  Report No .: C151020S01-SF

Probe

=X3DV4

SN:3798

Manufactured

Calibrated:

Apnl 5, 2011
July 24, 2015

Calibrated for DASY/EASY Systems

[ASYT esetamly
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Paramalers

Modulation Calibration Paramelers

g Cammimnieslhan Syclam Bame & | E i T R Lirse
18 11! r [ 1k Lintd
i
| The reparted u rainty of measuremsant is stated as the standard uncerainly of measuremeant
uliEp I DyeTagE facior k=4 | I mal distributian I et = Befa
ool pproximatery d
) ')
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parametsr Determined in Head Tissue Simulating Media

Ralatiwe Conduchivily ‘epEh " Ur
T IsHI| Fafmll L ] Lonvl K one® ormvF T Alpha i) =3
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined In Body Tissue Simulating Media

latins dactivity .
f {MHx Parmitihy ty Sl sonyE N | Conyl | ConuF I Alpha " | [
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Frequency Response of E-Field

EM-Cell:ifi110 EXX, Waveguide: R2Z2)

P2

Uncertainty of Frequensy Responss of Ediela: T 6.1% {x
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Receiving Pattern (¢), 3 = [

=) WMHz TEM F=1800 MH:

Uncerainty of Axial solropy ASsassmant: 3
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=

Incartainty of Linearity Assessment: £ [
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Conversion Factor Assessment

AN MHE WGELE R or_cornf) 300 MHz WELS R H

Deviation from Isotropy in Liquid
Error (i, 8), F=900 MHz

515

: i 0.4 02 ag ik o4 0.B 0.f

Uncerainty of Sphencal |sotropy Assesamanl: & 6% (=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Cihaer Probe Paramealors
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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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