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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name:

Flat Computer

Brand Name: | N/A
Model Name.: | XR2N1
Series Model: | N/A

Device Category:

PROTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | November 25,2015 to November 27,2015
Shenzhen YIDONG Technology Co.,Ltd.
Applicant: | Floor 1-5,Building B, Area B, Yuanfen Industrial Zone, Dalang, Bao’an District, S
henzhen, China
Shenzhen YIDONG Technology Co.,Ltd.
Manufacturer: | Floor 1-5,Building B, Area B, Yuanfen Industrial Zone, Dalang, Bao’an District, S

henzhen, China

Application Type:

Certification

APPLICABLE STANDARDS AND TEST PROCEDURES

STANDARDS AND TEST PROCEDURES TEST RESULT
ANSVIEEE C95.1-1992 No non-compliance noted
RSS102 issue 5 P

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; RSS102 issue 5 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:

Jetf fong

cgw.jé-

Jeff.fang Sam.ye
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name:

Flat Computer

Brand Name: | N/A
Model Name.: | XR2N1
Series Model: | N/A
Model Discrepancy: | N/A
FCC ID: | LU7-XR2N1
IC: | 11331A-XR2N1
Software version | XR2N1-V01
Hardware version | JHW1004
Power reduction: | NO
DTM Description: | N/A

Device Category:

Production unit

Frequency Range:

WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz
WLAN 5.2GHz Band: 5180 MHz ~ 5240 MHz
WLAN 5.8GHz Band: 5745 MHz ~ 5825 MHz
Bluetooth: 2402 MHz ~ 2480 MHz

Max. Reported
SAR(19):

Body:
IEEE 802.11b: 0.761 W/kg
IEEE 802.11 5GHz Band: 0.692 W/kg

Modulation Technique:

IEEE 802.11a: OFDM

IEEE 802.11n5G HT20 MHz Mode: OFDM

IEEE 802.11n5G HT40 MHz Mode: OFDM

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

IEEE 802.11g/n: OFDM (QPSK, BPSK, 16-QAM, 64-QAM)
Bluetooth 3.0: GFSK + m/4ADQPSK+8DPSK

Bluetooth 4.0 : GFSK

Accessories:

Battery(rating):

Capacitance: 7500 mAh;
Rated Voltage: 3.7V

Antenna Specification:

WIFI/ Bluetooth: PIFA antenna

Operating Mode:

Maximum continuous output
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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); RSS102 issue 5.

4. TEST METHODOLOGY

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

X] FCC 47 CFR Part 2 ( 2.1093)

X] RSS102 issue 5

X IEEE 1528: 2013

X IEC 62209-2:2010

X] KDB 248227 DO1v02r02 802.11 Wi-Fi SAR

X] KDB 447498 D01v06 General RF Exposure Guidance
X] KDB 865664 D01v01r04 Measurement 100 MHz to 6 GHz
X KDB 865664 D02v01r02 RF Exposure Reporting

X] KDB 616217 D04 v01r02 SAR for laptop and tablets

5. TEST CONFIGURATION

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.
Duty cycle Form

Band Mode Duty cycle(100%)
Bluetooth 77
802.11b 98
2.4GHz 802.11g 98
802.11n 20MHz 98
802.11a 96
5GHz 802.11 20MHz 94
802.11 40MHz 94
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6. DOSIMETRIC ASSESSMENT SETUP

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

The following table gives the recipes for tissue simulating liquids.

Ingredients Fr?&tﬁezr;cy
(% by weight) 450 835 915 1900 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.56 | 51.16 | 41.45 52.4 41.05 56.0 54.9 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 58.0 42.54 56.1 420 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78
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6.1 MEASUREMENT SYSTEM DIAGRAM

robof controlicr

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

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

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

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

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

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

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

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

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

e The device holder for handheld mobile phones.

o Tissue simulating liquid mixed according to the given recipes.

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

The DASY5 measurement server is based on a PC/104 CPU board
with a 400MHz intel ULV celeron, 128MB chip-disk and 128 MB RAM.
The necessary circuits for communication with either the DAE4(or
DAED3) electronic box as well as the 16-bit AD-converter system for
optical detection and digital I/O interface are contained on the DASY5
I/O-board, which is directly connected to the PC/104 bus of the CPU
board.

The measurement server performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and
handles safety operation.

The PC-operating system cannot interfere with these time critical
processes. All connections are supervised by a watchdog, and
disconnection of any of the cables to the measurement server will
automatically disarm the robot and disable all program-controlled robot
movements. Furthermore, the measurement server is equipped with
two expansion slots which are reserved for future applications. Please
note that the expansion slots do not have a standardized pinout and
therefore only the expansion cards provided by SPEAG can be
inserted. Expansion cards from any other supplier could seriously
damage the measurement server. Calibration: No calibration required.

DAE)

The data acquisition electronics (DAE4) consists of a highly sensitive
electrometer grade preamplifier with auto-zeroing, a channel and gain-
switching multiplexer, a fast 16 bit AD converter and a command
decoder and control logic unit. Transmission to the measurement
server is accomplished through an optical downlink for data and status
information as well as an optical uplink for commands and the clock.
The mechanical probe mounting device includes two different sensor
systems for frontal and sideways probe contacts. They are used for
mechanical surface detection and probe collision detection. The input
impedance of the DAE4 box is 200MOhm; the inputs are symmetrical
and floating. Common mode rejection is above 80 dB.

EX3DV4 Isotropic E-Field Probe for Dosimetric Measurements

Construction: Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)

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

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

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

Directivity: + 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in HSL (rotation normal to probe axis)
Dynamic Range: 10 yW/g to > 100 mW/g; Linearity: £ 0.2 dB
(noise: typically < 1 yWi/g)

This report shall not be reproduce
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Dimensions: Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:
1 mm

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

Interior of probe

SAM Twin Phantom
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: Maijor ellipse axis: 600 mm
Minor axis: 400 mm 500mm
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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).

|

i

System Validation Kits for SAM Twin Phantom

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

Frequency: 900,1800,2450,5800 MHz

ReTune loss: > 20 dB at specified validation position

Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Dimensions:
D835V2: dipole length: 161 mm; overall height: 340 mm
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm

D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHzV2: 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 Pg
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHzV2: dipole length: 20.6 mm; overall height: 300 mm
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7. EVALUATION PROCEDURES

DATA EVALUATION

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

Probe parameters: - Sensitivity Norm;, ajg, &1, ai2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density 0

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

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

V.=U,+U; dop,
with V; = Compensated signal of channel i(i = x, y, z)
U, = Input signal of channel i (i=x,Y,2)
cf = Crest factor of exciting field (DASY 5 parameter)
dcp; = Diode compression point (DASY 5 parameter)
From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: - V,
" Y Norm,*ConvF
H-field probes: _Autanf tanf
P Hi:\/\W' f
with V; = Compensated signal of channel i(i = x, y, z)

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

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

f = Carrier frequency (GHz)

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

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

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

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

6
£ 1000

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

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

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

SAR =E.-
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SAR EVALUATION PROCEDURES

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

Power Reference Measurement

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

Area Scan

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

Zoom Scan

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

Power Drift measurement

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

Z-Scan

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

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

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

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

Extrapolation

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

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

Boundary effect

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

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

Since the decay of the boundary effect dominates for small probes (a<<l), the cos-term can be
omitted. Factors Sb (parameter Alpha in the DASY 5 software) and a (parameter Delta in the DASY
5 software) are assessed during probe calibration and used for numerical compensation of the
boundary effect. Several simulations and measurements have confirmed that the compensation is
valid for different field and boundary configurations.
This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It
works well as long as:

* the boundary curvature is small

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

» the distance between probe and boundary is larger than 25% of the probe diameter

+ the probe is symmetric (all sensors have the same offset from the probe tip)
Since all of these requirements are fulfilled in a DASY 5 system, the correction of the probe

boundary effect in the vicinity of the phantom surface is performed in a fully automated manner via
the measurement data extraction during post processing.
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8. MEASUREMENT UNCERTAINTY

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

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

Measurement System
Probe Calibration (k=1) 6.00 Normal 1 1 6.00 0
Probe Isotropy 4.70 Rectangular \3 0.7 1.90 o0
Modulation Response 2.40 Rectangular \3 1 1.39 o0
Hemispherical Isotropy 9.60 Rectangular V3 0.7 3.88 0
Boundary Effect 2.00 Rectangular V3 1 1.15 0
Linearity 4.70 Rectangular V3 1 2.7 o0
System Detection Limit 1.00 Rectangular | 3 1 0.58 %
Readout Electronics 0.30 Normal 1 1 0.30 0
Response Time 0.80 Rectangular \3 1 0.46 o0
Integration Time 2.60 Rectangular V3 1 1.50 0
RF Ambient Noise 3.00 Rectangular | V3 1 1.73 %
RF Ambient Reflections 3.00 Rectangular | V3 1 1.73 %
Probe Positioner 0.40 Rectangular | 3 1 0.23 %
Probe Positioning 2.90 Rectangular \3 1 1.67 o0
Max. SAR Evaluation 2.00 Rectangular \3 1 1.15 o0
Test sample Related
Test sample Positioning 2.9 Normal 1 1 29 145
Device Holder Uncertainty 3.6 Normal 1 1 3.6 5
Power drift 5 Rectangular | 3 1 2.89 %
Power Scaling 0 Rectangular | 3 1 0.00 %
Phantom and Tissue Parameters
Phantom Uncertainty 6.1 Rectangular V3 1 3.52 0
SAR correction 1.9 Rectangular | 3 1 1.10 %
Liquid Conductivity (target) 5 Rectangular V3 0.64 1.85 0
Liquid Conductivity (meas) 1.59 Rectangular V3 0.78 0.72 o0
Liquid Permittivity (target ) 5 Rectangular \3 0.6 1.73 0
Liquid Permittivity (meas) -1.99 Rectangular V3 0.26 -0.30 o0
Temp. unc. - Conductivity 3.4 Rectangular \3 0.78 1.53 o0
Temp. unc. - Permittivity 04 Rectangular V3 0.23 0.05 0
S:";ﬂ:ﬁﬂysw' RSS 11.45 361
Expand«_ed STD k=2
Uncertainty 22. 89%
Expandt-ed STD k=0
Uncertainty 1. 79dB
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Measurement uncertainty for 3 GHz to 6 GHz averaged over 1 gram

Std.
Uncertainty Component Uncertainty Prob. Div. Ciag) | Unc. (1- Vi or Veff
g)
Measurement System
Probe Calibration (k=1) 6.55 Normal 1 1 6.55 0
Probe Isotropy 4.70 Rectangular \3 0.7 1.90 0
Modulation Response 240 Rectangular V3 1 1.39 0
Hemispherical Isotropy 9.60 Rectangular \3 0.7 3.88 0
Boundary Effect 2.00 Rectangular V3 1 1.15 %
Linearity 4.70 Rectangular V3 1 2.71 o0
System Detection Limit 1.00 Rectangular V3 1 0.58 0
Readout Electronics 0.30 Normal 1 1 0.30 0
Response Time 0.80 Rectangular \3 1 0.46 0
Integration Time 2.60 Rectangular \3 1 1.50 B
RF Ambient Noise 3.00 Rectangular \3 1 1.73 0
RF Ambient Reflections 3.00 Rectangular V3 1 1.73 o0
Probe Positioner 0.80 Rectangular V3 1 0.46 0
Probe Positioning 6.70 Rectangular \3 1 3.87 0
Max. SAR Evaluation 4.00 Rectangular \3 1 2.31 0
Test sample Related
Test sample Positioning 2.9 Normal 1 1 2.9 145
Bﬁ‘éiecﬁa'ﬁn‘z;der 3.6 Normal 1 1 3.6 5
Power drift 5 Rectangular \3 1 2.89 0
Power Scaling 0 Rectangular V3 1 0.00 o0
Phantom and Tissue Parameters
Phantom Uncertainty 6.6 Rectangular V3 1 3.81 0
SAR correction 1.9 Rectangular V3 1 1.10 %
Liquid Conductivity (target) 5 Rectangular V3 0.64 1.85 0
Liquid Conductivity (meas) -3 Rectangular \3 0.78 -1.35 o0
Liquid Permittivity (target ) 5 Rectangular \3 0.6 1.73 o0
Liquid Permittivity (meas) -2.06 Rectangular \3 0.26 -0.31 o0
Temp. unc. - Conductivity 3.4 Rectangular V3 0.78 1.53 0
Temp. unc. - Permittivity 0.4 Rectangular V3 0.23 0.05 0
Sgaﬂgfn‘iysw' RSS 12.56 748
Expandt_ad STD k=2
Uncertainty 25. 11%
Expandt.ad STD k=2
Uncertainty 1. 95dB
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9. EXPOSURE LIMIT

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

Whole-Body

Partial-Body Hands, Wrists, Feet and Ankles

0.4

8.0 20.0

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

Whole-Body

Partial-Body Hands, Wrists, Feet and Ankles

0.08

1.6 4.0

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

Population/Uncontrolled Environments are defined as locations where there is the exposure of

individuals who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that

may be incurred by people who are aware of the potential for exposure, (i.e. as a result of
employment or occupation).

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

Please refer to IEEE1528 illustration below.

10.1 BODY WORN TEST

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

q: . L‘HE‘"“%

- s

Fig llustration for Lap-touching Position
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11. MEASUREMENT RESULTS

11.1 TEST LIQUIDS CONFIRMATION

SIMULATED TISSUE LIQUID PARAMETER CONFIRMATION
The dielectric parameters were checked prior to assessment using the HP85070C dielectric probe
kit. The dielectric parameters measured are reported in each correspondent section.

IEEE SCC-34/SC-2 P1528 RECOMMENDED TISSUE DIELECTRIC PARAMETERS

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

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

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

The following table show the measuring results for simulating liquid:

. Liquid Deviation | Limited
Liquid Type Temp. (°C) Parameters | Target | Measured (%) (%) Measured Date
Permitivity(e ) | 52.75 | 51.775 -1.85 +5
Body2412 215 2015-11-25
Conductivity(o) [ 1.90 1.931 1.59 +5
Permitivity(e ) | 52.72 | 51.722 -1.89 +5
Body2437 215 2015-11-25
Conductivity(o) | 1.93 1.964 1.61 +5
Permitivity(e ) | 52.68 | 51.635 -1.99 +5
Body2462 21.5 2015-11-25
Conductivity(o) | 1.97 1.992 1.32 +5
Permitivity(e¢ ) | 49.06 | 48.314 -1.53 +5
Body5180 21.5 2015-11-26
Conductivity(o) | 5.33 5.324 -0.16 +5
Permitivity(e ) | 48.98 | 47.971 -2.06 +5
Body5240 215 2015-11-26
Conductivity(o) | 5.40 5.237 -3.00 +5
Permitivity(e ) | 47.99 | 47.717 -0.56 +5
Body5825 21.5 2015-11-27
Conductivity(o) | 6.03 6.032 0.10 +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 .
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SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

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

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

e The dipole was mounted on the small tripod so that the dipole feed point was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was
15 mm (below 1 GHz) and 10 mm (above 1 GHz) from dipole center to the simulating liquid
surface.

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

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

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

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

=

o
o™

I

22

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

Body2450 22 215 0.25 12.80 49.20 51.20 4.07 +10 | 2015-11-25

Body5200 22 21.5 0.1 7.23 74.60 72.3 -3.08 [ £10 | 2015-11-26

Body5800 22 215 0.1 7.54 75.00 75.4 0.53 +10 | 2015-11-27
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11.4 EUT TUNE-UP PROCEDURES AND TEST MODE

Conducted output power(dBm):

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.

4 Apply the default power measurement procedures to measure maximum output power for each

standalone and aggregated frequency band.
a) The maximum output power of band gap channels is limited to the lowest maximum output power

certified for the adjacent bands regardless of whether band aggregation is applied for SAR testing.
b) The measured maximum output power results are used to reduce the number of channels that

need testing.
WLAN 2.4G chain0

Frequence Target Turn up Maximum Average
Mode Channel (MH2) power(dBm) tolerance Turn up power
(dBm) power (dBm) (dBm)
1 2412 18 +1 19 18.56
802.11 b 6 2437 18 +1 19 18.59
1 2462 18 11 19 18.89
1 2412 16 +1 17 16.28
802.11¢g 6 2437 16 +1 17 16.68
1 2462 16 1 17 16.90
1 2412 14 11 15 14.25
v 6 2437 14 +1 15 14.39
11 2462 14 11 15 14.52
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WLAN 2.4G chain1
Frequence Taraet Turn up Maximum Average

Mode Channel (I\?IHZ) ower?dBm) tolerance Turn up power
P (dBm) | power (dBm) | (dBm)

1 2412 15 11 16 15.23

802.11b 6 2437 15 11 16 15.45
11 2462 15 +1 16 15.91

1 2412 14 11 15 14.12

802.11 g 6 2437 14 +1 15 14.53
11 2462 14 11 15 14.96

80211 1 2412 11 11 12 11.33

A1n
20MHz 6 2437 11 11 12 11.68
1 2462 11 11 12 11.94
WLAN 2.4G MIMO
Frequence Target Turn up Maximum Average

Mode Channel (l\cl‘IHZ) ower?dBm) tolerance Turn up power
P (dBm) | power (dBm) | (dBm)

802.11 1 2412 12 11 13 12.75

A1n

20MHz 6 2437 12 +1 13 12.86
11 2462 12 11 13 12.98
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Frequence Taraet Turn up Maximum Average
Mode Channel (IeIHZ) ower? dBm) tolerance | Turn up power Power
P (dBm) (dBm) (dBm)
36 5180 13 +1 14 13.31
40 5200 13 +1 14 13.49
802.11 a
44 5220 13 11 14 13.73
48 5240 13 +1 14 13.96
36 5180 12 +1 13 12.51
40 5200 12 +1 13 12.96
802.11 n 20MHz
44 5220 12 +1 13 12.32
48 5240 12 11 13 12.74
802.11 n 40MHz 38 5190 11 +1 12 11.88
' 46 5230 11 +1 12 11.66
WLAN 5.2G chain1
Frequence Taraet Turn up Maximum Average
Mode Channel (IeIHZ) ower? dBm) tolerance | Turn up power Power
P (dBm) (dBm) (dBm)
36 5180 11 11 12 11.45
40 5200 11 +1 12 11.56
802.11 a
44 5220 11 +1 12 11.67
48 5240 11 11 12 11.91
36 5180 10 +1 11 10.27
40 5200 10 +1 11 10.40
802.11 n 20MHz
44 5220 10 +1 11 10.56
48 5240 10 +1 11 10.89
38 5190 10 +1 11 10.23
802.11 n 40MHz
46 5230 10 +1 11 10.41
WLAN 5.2G MIMO
Frequence Tarqet Turn up Maximum Average
Mode Channel (I\OIIIHZ) ower? dBm) tolerance | Turn up power Power
P (dBm) (dBm) (dBm)
36 5180 11 +1 12 11.85
40 5200 11 11 12 11.68
802.11 n 20MHz
44 5220 11 +1 12 11.72
48 5240 11 +1 12 11.58
38 5190 10 +1 11 10.54
802.11 n 40MHz
46 5230 10 +1 11 10.96
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WLAN 5.8G chain0

Turn up

Maximum

Target Average
Mode Channel | Frequence tolerance Turn up
power(dBm) (dBm) power (dBm) power (dBm)
149 5745 12 +1 13 12.24
802.11 a 157 5785 12 11 13 12.11
165 5825 12 11 13 12.92
802.11 149 5745 11 +1 12 11.54
A1n T
20MHz 157 5785 11 +1 12 11.39
165 5825 11 +1 12 11.78
802.11 n 151 5755 10 +1 11 10.28
40MHz 159 5795 10 +1 11 10.57
WLAN 5.8G chain1
Target Turn up Maximum Average
Mode Channel | Frequence ower?dBm) tolerance Turn up ower ( ngm)
P (dBm) | power (dBm) | P
149 5745 11 11 12 11.58
802.11 a 157 5785 11 11 12 11.54
165 5825 11 11 12 11.88
80211 149 5745 10 +1 11 10.39
. n +
20MHz 157 5785 10 +1 11 10.77
165 5825 10 +1 11 10.94
802.11 n 151 5755 10 +1 11 10.19
40MHz 159 5795 10 +1 11 10.37
WLAN 5.8G MIMO
Target Turn up Maximum Average
Mode Channel | Frequence ower?dBm) tolerance Turn up ower ( ngm)
P (dBm) power (dBm) P
80211 149 5745 10 +1 11 10.39
A1n +
20MHz 157 5785 10 +1 11 10.77
165 5825 10 +1 11 10.94
802.11 n 151 5755 9 +1 10 9.89
40MHz 159 5795 9 +1 10 9.75

Page 28 of 105

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: March 1, 2016 Report No .:C151117S01-SF

Bluetooth 3.0+EDR Conducted output power(dBm):

Average power(dBm)
Channel | Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO00 2402MHz 2.26 1.65 0.98
CH39 2441 MHz 2.38 1.70 1.02
CH78 2480 MHz 2.46 1.78 1.10
BLE Conducted output power (dBm):
Average power (dBm)
Channel | Frequency
Date Rate

CHO0 2402MHz -3.84

CH20 2440 MHz -3.68

CH39 2480 MHz -3.52

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 Bluetooth
Tune-up Maximum power (dBm) 3
Tune-up Maximum rated power (mW) 1.995
Antenna to user (mm) 5
Body Frequency(GHz) 2.480
SAR exclusion threshold 0.628

Per KDdB 447498 D01 exclusion thresholds is 0.628 < 3, Bluetooth RF exposure evaluation is not
required.

According to RSS102-2015:

SAR evaluation for this device was performed with a separation distance of 5 mm. Observing the SAR
evaluation exemption limit table (Table 1, see below) found in § 2.5.1 of RSS102:2015 , it was
determined that the SAR exemption limit for this device is 4 mW for 2.4GHz transmission and 1 mW for
5 GHz transmission. No Wi-Fi mode qualified for test exemption as all power levels were above the
stated thresholds. On the contrary, Bluetooth, with a frequency of 2480 MHz and a maximum output
power of 1.995 mW (3 dBm, tune-up tolerance accounted for), is lower than the exemption threshold

and therefore exempt from SAR evaluation for either the intended user or bystanders. So Bluetooth RF
exposure evaluation is not required
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Table 1: SAR evaluation — Exemption limits for routine evaluation based
on frequency and separation distance

Frequency

Exemption Limits (mW)

(MHz) At separation | Atseparation | Atseparation | Atseparation | At separation
distance of distance of distance of distance of distance of
=5 mm 10 mm 15 mm 20 mm 25 mm
<300 71 mW 101 mW 132 mW 162 mW 193 mW
450 52 mW 70 mW 38 mW 106 mW 123 mW
835 17 mW 30 mW 42 mW 55 mW 67 mW
1900 T mW 10 mW 18 mW 34 mW 60 mW
2450 4 mW 7 mW 15 mW 30 mW 52 mW
3500 2mW 6 mW 16 mW 32 mW 55 mW
5800 1 mW 6 mW 15 mW 27 mW 41 mW
Frequency Exemption Limits (mW)
(MHz) At separation | At separation | Atseparation | At separation | At separation
distance of distance of distance of distance of distance of
30 mm 35 mm 40 mm 45 mm >50 mm
<300 223 mW 254 mW 284 mW 315 mW 345 mW
450 141 mW 159 mW 177 mW 195 mW 213 mW
835 80 mW 92 mW 105 mW 117 mW 130 mW
1900 99 mW 153 mW 225 mW 316 mW 431 mW
2450 83 mW 123 mW 173 mW 235 mW 309 mW
3500 86 mW 124 mW 170 mW 225 mW 290 mW
5800 56 mW 71 mW 85 mW 97 mW 106 mW
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11.5 SAR TEST CONFIGURATIONS
Antenna position

<Notebook>
. 70mm |
' ! X 219mm '
L 7mm ; - >
\ T L LLL
| 1 l E
10mn \ |_
:4 BT antenna
A hntenna Main .ﬁl’renlna 163mm
sScreen
145mm 141mm
\4 \4
keyboard
Front View
Note:

including “2-in-1” type of tablets and those using detachable keyboards.the keyboards is not contains a
wireless transmitter, so the Notebook mode is not required.
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70mm

A

7mm

v

*7mm

10nm

#: 1 219mm

163mm

BT antenna

v

Auxhintenna Main antenna
Edge 2 ront View Edge 4
145mm
141mm
v v
Edge 3
Device dimensions (H x W): 261 x 180 mm
Antennas Wireless Interface
WLAN 2.4GHz
WLAN 5.2GHz
Bluetooth &WLAN Antenna WLAN 5. 8GHz
Bluetooth
Test Mode
IEEE 802.11 Data transmission mode(802.11a; 802.11b 802.11n20;Bluetooth GFSK)
Note:

The Main Antenna means EUT chain0O
The Aux Antenna means EUT chain1
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11.6 BODY TEST EXCLUSION THRESHOLDS
The following SAR test exclusion Thresholds based on KDB 447498 D01 General RF Exposure Guidance v05r02) 4.3.1)

Wireless Interface WLAN - WLAN WLAN - WLAN
e 802.11 b Main 802.11 b Aux 802.11 a Main 802.11 a Aux
Position Maximum power 19 16 14 12
Maximum rated power(mW) 79.43 39.81 25.12 15.85
Antenna to user (mm) 5 5 5 5
'\:/:g\',‘vt SAR exclusion threshold 9.58 9.58 6.23 6.23
SAR testing required Yes Yes Yes Yes
Antenna to user (mm) 5 5 5 5
\ff:;r SAR exclusion threshold 9.58 9.58 6.23 6.23
SAR testing required Yes Yes Yes Yes
Antenna to user (mm) 7 7 7 7
Edge1 SAR exclusion threshold 13.42 13.42 8.72 8.72
SAR testing required Yes Yes Yes Yes
Antenna to user (mm) 70 10 70 10
Edge2 SAR exclusion threshold 296.00 19.17 262.28 12.46
SAR testing required No Yes No Yes
Antenna to user (mm) 141 145 141 145
Edge3 SAR exclusion threshold 1006.00 1046.00 972.28 1012.28
SAR testing required No No No No
Antenna to user (mm) 163 219 163 219
Edge4 SAR exclusion threshold 1226.00 1786.00 1192.28 1752.28
SAR testing required No No No No
Note:

1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
2. Per KDB 447498 D01, for larger devices, the test separation distance of adjacent edge configuration is determined by
the closest separation between the antenna and the user.
3. Per KDB 447498 D01, standalone SAR test exclusion threshold is applied; If the distance of the antenna to the user is
< 5mm, 5mm is used to determine SAR exclusion threshold
4. Per KDB 447498 D01, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[Nf(GHz)] < 3.0 for
1-g SAR and < 7.5 for 10-g extremity SAR
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest mW and mm before calculation
The result is rounded to one decimal place for comparison
For < 50 mm distance, we just calculate mW of the exclusion threshold value (3.0) to do compare.
This formula is [3.0] / [Vf(GHz)] [(min. test separation distance, mm)] = exclusion threshold of mW.
5. Per KDB 447498 D01, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test exclusion
threshold is determined according to the following
a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f{(MHz)/150)] mW, at 100 MHz to 1500 MHz
b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz
6. When the minimum test separation distance is < 5 mm, a distance of 5 mm according to 5) in section 4.1 is applied to
determine SAR test exclusion.
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The following SAR test exclusion Thresholds based on RSS102 issue5 2.5.1

Wireless Interface WLAN WLAN WLAN WLAN
e ! 802.11 b Main 802.11 b Aux 802.11 a Main 802.11 a Aux
Position Maximum power 19 16 14 12
Maximum rated power(mW) 79.43 39.81 25.12 15.85
Antenna to user (mm) 5 5 5 5
Front .
. SAR exclusion threshold 4 4 1 1
view
SAR testing required Yes Yes Yes Yes
Antenna to user (mm) 5 5 5 5
Rear [ SAR exclusion threshold 4 4 1 1
view
SAR testing required Yes Yes Yes Yes
Antenna to user (mm) 7 7 7 7
Edge1 SAR exclusion threshold 7 7 6 6
SAR testing required Yes Yes Yes Yes
Antenna to user (mm) 70 10 70 10
Edge2 SAR exclusion threshold 309 7 106 6
SAR testing required No Yes No Yes
Antenna to user (mm) 141 145 141 145
Edge3 SAR exclusion threshold 309 309 106 106
SAR testing required No No No No
Antenna to user (mm) 163 219 163 219
Edge4 SAR exclusion threshold 309 309 106 106
SAR testing required No No No No
Note:

SAR evaluation is required if the separation distance between the user and/or bystander and the antenna and/or
radiating element of the device is less than or equal to 20 cm, except when the device operates at or below the
applicable output power level (adjusted for tune-up tolerance) for the specified separation distance defined in Table 1.
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11.7 EUT SETUP PHOTOS

11.8 BODY SAR TEST CONFIGURATION

Front in body position Rear in body position

0

EUT Setup Confiquration 1 EUT Setup Configuration 2

Edge1 in body position Edge2 in body position

EUT Setup Configuration 3 EUT Setup Configuration 4
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SAR Results for Body Test Records

2.4GHz
. max Tune-Up . Duty Scaled
Band Mode b Teif‘i‘ . ('r)':f"l) (fw’;%') Chain | Power Limit cha't'"g D':i‘f’t"‘(’:’B) Cycle | SAR1g | saRig
ositiol (dBm) (dBm) acto Factor | (MWI/G) | (mwig)
Front 0 2462 | Main | 18.89 19 1.026 0.03 1.02 | 0726 | 0.760
Jaa | s0241b | Rear 0 | 2462 | Main | 18.89 19 1.026 0.05 1.02 | 0727 | 0.761
Edge1 0 2462 Main 18.89 19 1.026 -0.01 1.02 0.076 0.080
Front 0 2462 Aux | 15.91 16 1.021 0.00 1.02 | 0.681 | 0.709
WLAN 802.11b Rear 0 2462 Aux 15.91 16 1.021 0.00 1.02 0.606 0.631
2.4Ghz Edge1 0 2462 | Aux | 15.91 16 1.021 -0.07 1.02 | 0.044 | 0.046
Edge2 0 2462 Aux | 15.91 16 1.021 -0.02 102 | 0.069 | 0.072
5GHz
q max Tune-Up " Duty Scaled
Band Mode Pt Dist | fred | Chain | Power Limit | S°2Ung | Powel | Cycle | SAR1g | sARig
osition {nm) ( ) (dBm) (dBm) actor T (1) Factor (mW/g) (mWi/g)
Front 0 5240 Main 13.96 14 1.009 0.00 1.042 0.257 0.270
‘g”éﬁg 802.11a Rear 0 5240 | Main | 13.96 14 1.009 0.10 1.042 | 0.462 | 0.486
Edge1 0 5240 Mian 13.96 14 1.009 0.11 1.042 0.210 0.221
Front 0 5825 Main 12.92 13 1.019 -0.12 1.042 0.344 0.365
htvioh 802.11a Rear 0 | 5825 | Main | 12.92 13 1019 | o014 1.042 | 0.600 | 0.637
Edge1 0 5825 | Main | 12.92 13 1.019 0.09 1.042 | 0.169 | 0.179
Front 0 5240 Aux 11.91 12 1.021 0.00 1.042 0.651 0.692
WLAN 802.11a Rear 0 5240 Aux 11.91 12 1.021 0.00 1.042 0.551 0.586
5GHz Edge1 0 5240 | Aux | 11.91 12 1.021 0.00 1.042 | 0.326 | 0.347
Edge2 0 5240 Aux 11.91 12 1.021 0.05 1.042 0.129 0.137
Front 0 5825 Aux 11.88 12 1.028 0.00 1.042 0.155 0.166
WLAN S0211a Rear 0 5825 | Aux | 11.88 12 1.028 0.00 1.042 | 04121 | 0.130
5GHz Edge1 0 5825 Aux 11.88 12 1.028 0.06 1.042 0.096 0.103
Edge2 0 5825 Aux 11.88 12 1.028 0.05 1.042 0.049 0.052
2.4GHz chain0+1
. max Tune-Up . Duty Scaled
Band Mode o Tei:‘ . (?':f"l) (':v:;‘;') Chain | Power Limit SFca't'"f D':i‘f’t"‘(’g’B) Cycle | SAR1g | sarig
ositiol (dBm) (dBm) acto Factor | (MWI/G) | (mwig)
Front 0 2412 0+1 12.75 13 1.059 -0.07 102 | 0782 | 0.845
Front 0 2437 0+1 12.86 13 1.033 0.01 1.02 0.874 0.921
Front 0 2462 0+1 12.98 13 1.005 0.06 1.02 0.937 0.961
gv4|_ GAI? 4021120 Rear 0 2412 0+1 12.75 13 1.059 0.08 102 | 0.886 | 0958
N Z Rear 0 2437 0+1 12.86 13 1.033 0.02 1.02 0.941 0.992
Rear 0 2462 0+1 12.98 13 1.005 0.03 1.02 1.06 | 1.087
Edge1 0 2462 0+1 12.98 13 1.005 0.08 1.02 0.166 0.170
Edge2 0 2462 0+1 12.98 13 1.005 0.01 1.02 0.113 0.116
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5GHz chain0+1
. max Tune-Up . Duty Scaled
Band Mode Posee (?r"frt") (';;f&') Chain | Power Limit SF"a't'"f D';‘f’t"‘(’jg) Cycle | SAR1g | sARig
ositio (dBm) (dBm) actol Factor | (MW/@) [ (mwig)
Front (] 5180 0+1 11.85 12 1.035 0.00 1.064 | 0.612 | 0.674
Rear 0 5180 0+1 11.85 12 1.035 0.00 1.064 0.598 0.659
W | 802.11n20
Z Edge1 0 5180 0+1 11.85 12 1.035 0.15 1.064 0.552 0.608
Edge2 0 5180 0+1 11.85 12 1.035 0.15 1.064 | 0.129 | 0.142
Front 0 5825 0+1 10.94 1 1.014 0.00 1.064 0.307 0.331
Rear 0 5825 0+1 10.94 1 1.014 0.00 1.064 0.609 0.657
eny | 802.11n20
Edge1 0 5825 0+1 10.94 1 1.014 -0.07 1.064 | 0.166 | 0.179
Edge2 0 5825 0+1 10.94 1 1.014 0.05 1.064 | 0.049 | 0.053
Repeated SAR Test Records
0 Tune-Up n Duty Scaled
Test Dist. Freq. i max et Scaling Power SAR1
Band Mode et Chain Power Limit n Cycle 9 SAR1g
Position (mm) (MHZ) (dBm) (dBm) Factor Drift (dB) Factor (mWig) (mWig)
e | 8021120 | Rear 0o | 2462 | o+1 | 1298 13 1.005 | 0.01 102 | 1.04 | 1.066

Page 37 of 105
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




CSIs

= Compliance Certification Services Inc.

Date of Issue: March 1, 2016 Report No .:C151117S01-SF

11.9 REPEATED SAR MEASUREMENT

. Original 1st Original 2nd
Mode | ploet | o | ey | cnan | Momed | Repemed | o | Memmred | Reemed | oo
(mWig) (mWig) (mWig) (mWig)
WLAN 2.4G | 802.11 n20 Rear 0 | 2462 | MIMO 1.06 1.04 1.019
Note:

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

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

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

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

No. Applicable Simultaneous Transmission Combination

1 Main antenna 2.4G/5GHz+ BT

Aux antenna 2.4G/5GHz + BT

MIMO 2.4G/5GHz + BT

Note:
1.
2.

The reported SAR summation is calculated based on the same configuration and test position.
For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01 based on the formula

below.
(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [ v f(GHz)/x] W/kg

for test separation distances < 50 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.
0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.

Bluetooth:

Head & Body Body
Max power (5mm distance) (10mm distance)
Estimated SAR
(Wika) 3dBm 0.084 W/kg 0.042 Wikg

Bluetooth& Wi-Fi estimated SAR is conservatively determined by 5mm separation, for all applicable exposure
positions
Per KDB 447498 D01, simultaneous transmission SAR is compliant if,

1) Scalar SAR summation < 1.6W/kg.
2) SPLSR = (SAR1 + SAR2)1.5 / (min. separation distance, mm), and the peak separation distance is determined

from the square root of [(x1-x2)2 + (y1-y2)2 + (z1-z2)2], where (x1, y1, z1) and (x2, y2, z2) are the coordinates of
the extrapolated peak SAR locations in the zoom scan

If SPLSR << 0.04, simultaneously transmission SAR is compliant

3) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg
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. SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[W/kg]
Position
[mm] Main antenna Main antenna Bluetooth WLAN 2.4G + WLAN 5G +
2.4G 5G Bluetooth Bluetooth
Front 0.760 0.365 0.084 0.844 0.449
Rear 0.761 0.637 0.084 0.845 0.721
Edge1 0.080 0.221 0.084 0.164 0.305
. SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[W/kg]
Position
[mm] Aux antenna Aux antenna Bluetooth WLAN 2.4G + WLAN 5G +
2.4G 5G Bluetooth Bluetooth
Front 5 0.709 0.692 0.084 0.793 0.776
Rear 5 0.631 0.586 0.084 0.715 0.670
Edge1 5 0.046 0.347 0.084 0.130 0.431
Edge 2 5 0.072 0.137 0.084 0.156 0.221
. : .. SUM SUM
Distance Simultaneous transmission SAR(1g) [W/kg] SAR(1g)[W/kg] | SAR(1g)[Wikg]
Position
[mm] MIMO MIMO Bluetooth WLAN 2.4G + WLAN 5G +
24G 5G Bluetooth Bluetooth
Front 5 0.961 0.674 0.084 1.045 0.758
Rear 5 1.087 0.659 0.084 1.171 0.743
Edge1 5 0.170 0.608 0.084 0.254 0.692
Edge 2 5 0.116 0.142 0.084 0.200 0.226
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12.
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13. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CZCO048171H N/A N/A
Signal Generator Agilent E8257C MY43321570 11/20/2015 | 11/19/2016
S-Parameter Network | 5 ot E5071B MY42301382 | 03/03/201503/02/2016
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 01/12/2015 | 01/11/2016
Set
Power meter Anritsu ML2495A 1445010 03/03/2015 | 03/02/2016
Power sensor Anritsu MA2411B 1339220 03/03/2015 | 03/02/2016
E-field PROBE SPEAG EX3DV4 3798 07/24/2015|07/23/2016
DAE SPEAG DEA4 1245 07/22/2015|07/21/2016
DIPOLE 2450MHZ
ANTENNA SPEAG D2450Vv2 817 07/31/2013|07/28/2016
DIPOLE 5GHZ
ANTENNA SPEAG D5GHzV2 1095 05/31/2013|05/28/2016
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SAM PHANTOM
(ELI4 v4.0) SPEAG QDOVA001BB 1102 N/A N/A
Twin SAM Phantom SPEAG QDO000P40CD 1609 N/A N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG Ccss8cC F10/5E6AA1/C101 N/A N/A
LIQUID CQIFII.BRATION ANTENNESSA | 41/05 OCP9 00425167 N/A N/A
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14. FACILITIES

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

X No.10, Weiye Rd., Innovation Park, Eco & Tec. Development Part, Kunshan City, Jiangsu
Province, China.
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc. Date: 11/25/2015
System Performance Check-Body D2450
DUT: Dipole 2450 MHz D2450V2; Type: D24500V2; Serial: 817
Communication System: UID 0, CW; Communication System Band: D2450 (2450.0 MHz);
Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.979 S/m; ¢, = 51.707; 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:
o Probe: EX3DV4 - SN3798; ConvF(7.08, 7.08, 7.08); Calibrated: 7/24/2015;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:xxxx
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

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

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.03 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.87 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

dB

-4.50

-9.00

-13.50

-18.00

-22.50

0dB =19.8 W/kg = 12.97 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 11/26/2015
System Performance Check-D5200
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: 1095
Communication System: UID 0, CW (0); Communication System Band: D5GHz (5000.0 - 6000.0
MHz); Frequency: 5200 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.28 S/m; ¢, = 48.39; 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(4.64, 4.64, 4.64); Calibrated: 7/24/2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:xxxx
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check with D5GHzV2 Dipole (graded grid)/d=10mm, Pin=100mW,
f=5200 MHz 20/Area Scan (10x10x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 13.9 W/kg

System Performance Check with D5GHzV2 Dipole (graded grid)/d=10mm, Pin=100mW,
f=5200 MHz 20/Zoom Scan (4x4x1.4mm, graded), dist=1.4mm (8x8x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.57 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 31.5 W/kg
SAR(1 g) =7.23 W/kg; SAR(10 g) = 2.04 W/kg
Maximum value of SAR (measured) = 17.7 W/kg
dB
0

-5.60

-11.20

-16.80

-22.40

-28.00

0dB =17.7 W/kg = 12.48 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 11/27/2015
System Performance Check-D5800
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: 1095
Communication System: UID 0, CW (0); Communication System Band: D5GHz (5000.0 - 6000.0
MHz); Frequency: 5800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 6.144 S/m; ¢, = 47.556; 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:
o Probe: EX3DV4 - SN3798; ConvF(4.16, 4.16, 4.16); Calibrated: 7/24/2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2015
Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:xxxx
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check with D5GHzV2 Dipole (graded grid)/d=10mm, Pin=100mW,
f=5800 MHz/Area Scan (9x10x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 17.3 W/kg

System Performance Check with D5GHzV2 Dipole (graded grid)/d=10mm, Pin=100mW,
f=5800 MHz/Zoom Scan (4x4x1.4mm, graded), dist=1.4mm (8x8x7)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.11 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 36.3 W/kg
SAR(1 g) = 7.54 W/kg; SAR(10 g) = 2.11 W/kg
Maximum value of SAR (measured) = 19.3 W/kg
dB
0

-6.37

-12.73

-19.10

-25.46

-31.83

0 dB =19.3 W/kg = 12.86 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 0,
Schmid & Partner o

Engineering AG et
Zeughausstrasse 43, 8004 Zurich, Switzariand ’;::—’;—Eﬁ::;

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

Schweizerischer Kalibricrdienst
Service suisse détalonnage
Servigio svizzero di tarstura
Swiss Calibration Service

Besreditation No.: SCS 108

Client CCS-CN (Auden)

|CALIBRATION CERTIFICATE
|

| et D2450V2 - SN; 81T

Certificats to: D2450V2-817_Jull3

=SS

Calinraticn propedurals)

| Calibration date;

QA CAL-05.vD

Calibration procedure for dipole validation kits above 700 MHz

July 31, 2013

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

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

Calibraton Equipmant wsed (MATE crilical tor calibrasion)

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

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

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

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

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

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

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

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

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

.-"
‘___'_.;_:':'{u: -*.-r.&-"

Ismupd: July 34, 2013

Cartificate Mo: D2450W2-817_Jul13
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Calibration Laboratory of g Schwalzarlachar Kalibrierdienst
Schmid & Partner 3 ¢ Bervice suisss détalonnage
Enginearing AG s e Servizio svizzera di tareture
Zoughaussirssse 43, 8004 Zurich, Switzertand %F»x"fq}:f S swiss Calibration Service
L I
Aceradited by the Seiss Aceredibation Sanice (SAS) Acersditation Ne.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCOC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mobile and
Fortable Deavices with FCC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/E System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conaitions: Further details are available frorm the Validation Report at the end

of the certificate. All figures stated in the ceriificate are valid at the frequency indicated.
Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

Efectrical Dalay: One=way delay betwean the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

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

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

Cerlficate Mo: D245002-617_Jul13
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Appendix

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

Antenna Parameters with Body TSL

Impedance, transformed to leed paint

49,7 02 + 4.5 |2

Retum Loss =270 dB
General Antenna Parameters and Design
| chectrical Delay (one dinaclion) 1.158 ns

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

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

according to the Standard,

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

feadpaint may be damagead.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Oclober 23, 2007

Certilicate Mo: DR4500W2-817_Jul3
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DASYS Validation Report for Head TSL

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 27.7 Wike

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

Muximum value of SAR (measured) = 16.8 Wikg

-14.40

10,29

-24.0

DdB = 168 Wikg = 12.25 dBW/kg

Certificates Mo: D245002-817_Jul3 Page Hafd
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Impedance Meazurement Plot for Head TSL

Al dul ZTEE 1834235
CHI] 514 iU F5 1+ 53,72 o _'.f'!"-l:-!-'n‘: 188,45 pH 2 Aoy B FiHx

Le=1

ra
5
H1d
CHZ Bt LA & ¢B/REF -28 8 : 1i-2T.140 dF 7 456088 GF0 HHE
s —_l |

. =P

T e }

= I
.\-\-\"\. 30?___ " 4
Ay .\. o~
' | | } I
]
1'\.
1 d ! |
ETRRT 2 290008 Ba8 MHz ETOF 2 650,000 2eD Ahz
Gertficais No: DE4S0V2-317_Juli3 Page & of B
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

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

Date: 31.07.2013

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

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

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

-24.08

0dB = 16.7 Wike = 12.23 dBWikg

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

31 Jul ZAE3 LEr32rES

CHE €44 41 U FS 1P 49,703 & A4E43 4 290084 pH 2 458,088 B8 HHz
=
D=1
Ca L e
SE g
= : L}
L~ ¥
e
Hld
HE B3l LD4 B 4B/ REF =20 _df 1-CEIEEHE 452,008 B3 HHE
ezt ! : 1 1 ' )
Ca —l E= | AR oo
b : e T
s -
| 3 F __-"
N T :
oy \N. "-’I:f-
i ""'\LI‘ ,('/’ 1
b g |
Hld
START 2 250,680 8RR HH: STOP 7 50,000 BP8 FHz
Cariliscate Mo D285002-817__ ki3 FPage 3 ot &
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D2450V2, Serial No.817 Extended Dipole Calibrations

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

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

Justification of the extended calibration

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

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

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

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

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Inskr Stake

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis S Inskr Stake
-11.20d8 [F1 Del) (X1 ith (R+jx) e 1.000U [F1 Del]

=1

Dump
Screen Image. .

ES091A Setup

Misc Setup

Backlight
O

Firmware:
Revision

Setvice Menu

Exit
H Return
v
Giart 2,25 GHz TFBIN 70 kHz Stop 2,65 GHz [O] [1 Gtart 2.25 GHz TFBIN 70 kHz Stop 2,66 GHz [&
2450 MHz-Body
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
-10.0048 [F1 Del] ale 1.0000 [F1 Del]
>
Log Mag
Fhase
10.00
Group Delay

Polar

Lin Mag

H SWR

410 .00
Real

Imaginaty

-

IFBMW 70 kkHz Stop 2,65 GHz [

Stop 2,65 GHz [EM)! (1 Stam 2,25 GHz

IFEWW 70 kHz

Start 2,25 GHz
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

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

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not

necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817

2450 Head
Date of Return-Loss Delta Impzzzlnce Delta |:;npaeg$2i2£ Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 -- 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911
7.29.2015 -25.93 2.59 53.086 0.258 4.095 0.197

D2450V2 Serial No.817
2450 Body
Date of Return-Loss Delta Impzzglnce Delta Ilrimnpaegcig?]rc):a Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 -- 49.723 - 4.465 -
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769
7.29.2015 -25.139 1.30 49.31 0.073 5.419 0.185

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

calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

40.00

i0.00

-10.00

-40.00

2450 MHz-Body

Start 2,25 GHz IFBMW 70 kHz Stop 2,65 GHz [ [

ool [F1 Del]

1 Start 2,25 GHz IFBIA 70 kHz

40.00

10.00

-10.00

-40,00

1 Star 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [

1 Start 2,25 GHz IFBIW 70 kHz

Stop 2.65 GHz [ !
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Calibration Laboratory of

Schweizerischer Kalibrierdionst
Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio svizzoro di taratura
Zpughnusstrasse 43, 004 Zurich, Switzoriand Swisa Colibration Sordice

Accredied by the Swiss Accroditation Servica (SAS)
The Swiss Accreditation Servics |8 ona of the signatoses 1o the EA
Multilasteral Agreement for the recognition of callbration certificates

ciemt  CCS-CN (Auden)
CALIBRATION CERTIFICATE

Accreditation Mo.: SCS 108

Certificate o: DEGHZV2-1095_May13

Cloject DSGHzV2 - SN: 1085

QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-8 GHz

Calibration prockiuais)

Calibention daie: May 31, 2013

| This calibraticn cartificate documents the iraceabiity i nalional siandasds, which nealize the physical units of measuremants {31).
| The measursmaents and the unceraintins with confidence probability are ghaan on the foliowing pages and ang part of the coarificala.

All calibrations havd Dean conduclsd in the ciosed BDOFRIGNY Gt environment 1emperatune (22 + 5)"C and Fumsdity < 700
Calibation Equipmant used (MATE critkeal for calibeation)
Primary Siardards i & . Cal Dale {Coriificals Mo Scheduled Calibralion

| Porwer matar EPM-4424 GEITHB0TI 01-Mov-12 (Mo, 217-01840) Oct-13
Perenr smnsor HP 84814 U537 29 TEd D aMow=12 (Mo, 217-01640) Oct15
Roference 20 dB Atldnuator ShE 5058 (208%) O-Agr-13 (Mo, 217-01738) Apa-14
Typa-N mismatch combination SN 5047.3 7 0B3ZT D42-Apr-13 (Mo, 217-01730) Apr-14
Aoforence Probe EXA0VE SN 3503 2800012 (Mo, EX3-3503_Dec12) Dpe=13
DAES Sh: 801 25-Apr-13 (Na. DAE4-301_#Apri3) Apr-14
Secondary Standards D& Check Date (in housa) Scheduled Chack
Powar sorsor HP 84814 WYA1 0T 1800102 (In house check Oot-11) In house chack: Oct-13
RF gansrator RES SMT-06 100005 0d-Alng-89 [in house chisck Oct-11) I heuse chacks Ocl-13
Metwork Analyzar HP BF53E USITIH0SA5 54206 18-0c1401 (in house chack Oc1-12) In hawse checks Oct=13

Mama Function Signature
| Calbrated by Jaban Kasirali Laboeatony Tachnician iy -
=
A —— —¥
Appraved by; Kitja Pukowic Tochnical Managor e
P
Issuad; May 31, 2013

This calbeafion catificale shall nol ba raproduced axcapt in Tull witheul weitten appeoval of 1he laboratony.

Certificate Mo: DEGHzY2-1085_May13
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Calibration Laboratory of S, § Schwaizerischer Kalibrierdienst
Schmid & Partner % ¢ Service suisse détalonnage

Enginearing AG s Servizio svizzero di taraturn
Zeughaussirasse 43, 8004 Zusich, Switzerland ‘Ex%ﬁﬁ & 5  Swiss Calibration Service
Accrecied by Ihe Swiss Accreditation Servica (SAS) hcereditation No.: SCS 108

The Swiss Accroditation Servies s ane of the signatories 1o the E&
Miuttilateral Agreement for the recogniticn of callbration certificates

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)

b)

IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessores and multiple transmitters”,
March 2010

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

Additional Documentation:

<)

DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerdificate are valid at the frequency indicated.
Antenna Farameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
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 85%.
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Measurement Conditions
DASY systarm configuration, as far as not given on page 1.

DASY Version DASBYS V5286
Extrapelation Advanced Exirapolation

Phantom Medular Flal Phantorm VE.0

Distance Dipole Center - TSL 10 fiwm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz = 1 MHz
SE00 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations weare applied.

Temperature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C 38.0 4.66 mho/'m
Measured Head TSL parameaters (220=02)%C J65£6% 4.50 miha'm £ B %
Head TSL temperature change during test < 0.5
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 m\W inpul power T.94 Wikg
SAR for nominal Head TSL parameters norrmalized o 1W T9.6 Wikg + 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mbY inpud power 2.27 Wikg
SAR for nominal Head TSL paramaetars neemalized to 1W 22.7 Wikg = 19.5 % (k=2)
Carificate No: DSGHZV2-1095_May13 Page 3 of 16
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Head T5L parameters at 5300 MHz
The following paramaters and calculations were applied.

Temperature Permittivity Conduetivity

Nominal Head TSL parameters 220°C 35.0 4.78 mho/m

Measured Head TSL parameters 22002 °C WI=E% 4.60 mho/m =6 %

Head TSL temperature change during test =05°C —
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condilion

SAR measured 100 m¥Y input power B30 Wikg

SAR for nomanal Head TSL parameters nommalized o 1W 831 W kg =18.9 % (k=2)

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

SAR measured 100 mW input power 2,37 Wikg

SAR for nominal Head TSL paramealars nosmalized 1o 1W 23.7 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

Thé following parameters and calculations were applied.
Temperatura Permittivity Conductivity

Mominal Head TSL parametars 220°C 35.6 498 mhofm

Measured Head TSL paramatars (220£02)°C BE1+68% 4,78 mha'm £ 6 T

Head TSL temperature change during test < 0.5 °C -
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measuned 100 mW input power 8.42 Wiy

SAR for nominal Head TSL parametars normalized to 1W B4.3 Wikg =19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL candition

SAR measuned 100 mWW input power 2,40 Wikg

SAR for nominal Haad TSL paramaters normalized to 1W 24.0 Wikg = 15.5 % (k=2)
Cartificats Mo DSGHzZV2-1095_May13 Page 4 of 16
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Head TSL parameters at 5600 MHz
The following parameters and calculations ware applied,

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 35.5 5.07 miho/m

Measured Head TSL parameters (22,0 £ 0.8) *C B0 +E% 489 mho/m + 6 9%

Head TSL temperature change during test =<0.5*C e i
SAR result with Head TSL at 5600 MHz

SAR averaged owver 1 em® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8,24 Wikg

SAR for neminal Head TSL parameters normalized to 1W B2.5 Wikg £ 19.9 % (k=2)

SAR averaged aver 10 om” (10 g) of Head TSL condition

SAR measured 100 mW input power 2.34 Wikg

5AR for nominal Head TSL parameters normalized to TW 23.4 Wikg = 19.5 % [k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Hominal Head TSL parameters 220°C 353 5.27 mhadm

Measured Head TSL parameters (220x02)°C WT2ER 511 mha/m = & %

Head TSL temperature change during test =0.5°C eee -
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.86 Wikg

SAR for nominal Head TSL parametars nommalized to 1W T&.7 Wikg = 19.9 % (k=2)

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

SAR measuned 100 mW input power 223 Wikg

SAR for nominal Head TSL parametars nomalized to 1W 22.3 Wikg = 198.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied,

Temperature Parmittivity Conductivity

Mominal Body TSL parameters 220°C 48.0 530 minarm

Measured Body TSL parameters (220 02)"C 48,6 + B % 5.41 mhoim + 6%

Boady TSL temperature change during test < 0560 s=x
SAR result with Body TSL at 5200 MHz

SAR averaged owver 1 cm® (1 g) of Body TSL Condition

SAR maasurad 100 mW input powar .44 Wikg

SAR for nominal Body TSL parametens normalized to 1W T4.6 Wikg = 19.9 % (k=2)

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

S5AR measured 100 mWW input powear 2.08 Wikg

SAR for nominal Body TSL parameters normalized o 1W 20.9 Wikg = 19.5 % (k=2Z)
Body TSL parameters at 5300 MHz

The following parameters and calculations wens applied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220°C 48.9 5.42 mho/m

Measured Body TSL parameters (220202)°C 404269 5.53 mho/m =6 %

Body TSL temperature change during lest <0,5°C
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 em® (1 g) of Bady TSL Condition

SAR measured 100 mW inpat power 7.58 Wikg

SAR for nominal Body TSL paramalers nomalized to 1W TE.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 W input powar 212 Wikg

SAR for nominal Body TSL parametens nomalizad to 1W 21.3 Wikg = 19.5 % (k=2)
Certificate No: DSGHZV2-1095_May13 Page & of 16

Page 72 of 105
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: March 1, 2016 Report No .:C151117S01-SF

Body TSL parameters at 5500 MHz

Tha following parameters and calculations ware applied.

Temperature Permittivity Conductivity
Mominal Body TSL parameters 220G 488 5,85 mho'm
Measured Body TSL parameters (22.0 = 0.2) °C 481 =6 % 5.80 mho/m = & %
Body TSL temperature change during test =0.5°C e -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7B Wikg

SAR for noménal Body TSL parameters

nommalized 1o 1%W

79.1 Wikg = 19.9 % (k=2)

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

SAR measurad 100 m\W input power 2,19 Wikg

ESAR for nominal Body TSL parametars normalized 1o 1W 22.0 Wikg = 18.5 % [k=2)
Body TSL parameters at 5600 MHz

The {ollowing parameters and calculations weng applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.5 5.77 mho/m

Measured Body TSL parameters (22.0+£0.2)°C 490+ 6% 5.80 mho/m = 8 %

Body T5L temperature change during test <0.5*C
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 myV inpul power 7.76 Wikg

SAR for nominal Body TSL paramaters roemalized fo 1W T7.B Wik = 19.9 % (kn2)

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

SAR measured 100 mW input power 215 Wikg

SAR for nominal Body TSL paramedars normalized to 1W 1.6 Wikg = 19.5 % (k=2)

Certificate No: DSGHzY2-1055_May13 Page 7 of 16

Page 73 of 105
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: March 1, 2016 Report No .:C151117S01-SF

Body T5L parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 48.2 &.00 mhafm
Measured Body TSL parameters (22,0 +0.2) °C 4862 86% 6.24 mho/m £ 6 %
Body TSL temperature change during test =0.5°C -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condtion
SAR measuned 100 mW input power T.47 Wikg
SAR for nominal Body TSL parameters nomalized 1o 1W T5.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL conditicn
SAR measured 100 mW Inpant power 2.08 Wikg
5AR for nominal Body TSL parameters rommalized 1o 1W 20.7 Wikg = 19.5 % (k=2)
Cartificate Mo: DSGHZVE-1095_May13 Pago 8 of 16
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, transtormed to feed point 5020-64j0

Retem Loss -23.5d8
Antenna Parameters with Head TSL at 5300 MHz

Impadanca, transformed to feed point 520-33j0

Return Loss -28.6 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, fransfarmed o feed point 5320-22|0

Retum Loss -28.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impadance, ranstormed 1o feed point SE00-1.1 G

Réturn Loss -24 BdB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, tfransformad to feed paint 554 L1 - 2.8 2

Aatum Loss - 248408
Antenna Parameters with Body TSL at 5200 MHz

Impadance, tanstomead to feed poim 50.7 £} - 5.3 i

Fetum Loss - 25.5d8
Antenna Parameters with Body TSL at 5300 MHz

Impedanca, transformed io feed point S0B0-15i0

FRetumn Loss -355dB
Antenna Parameters with Body TSL at 5500 MHz

Impedanca, transformed to fead point GIBL-1.2

Retum Loss - 284 dB

Cartificate Mo DSGHZV2-1095_May13
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Antenna Parameters with Body TSL at 5600 MHz

Impadance, transformed to feed point 56.2 03 + 1.1 ji2
Return Loas - 24.5 dB

Antenna Parameters with Body TSL at 5800 MHz

Impeadance, transformed to fead poin B5.6 4} + 0.3 ji2
Retum Loas - 255 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.208 ns.

Atter long tarm use wilth 100W radiated power, only a slight warming of the dipols near the feedpoint can b maeasuned,

The dipole is made of standard semirigid coaxal cable. The center conductor of the faeding line is disectly connacted 1o the
second am of the dipole, The antenna is therefora shon-circuited for DC-signals. On some of the dipoles, small ond caps
are added io the dipole arms in order o improve matching when loaded according to the position as explained in the
*Measuremant Conditions® paragraph. The SAR data are not aflected by this change. The overall dipole length is still
according to the Standand,

Mo excessive force must be applied io the dipole arms, becawse they might band or the soldered connections near the
feedpaint may be damagead.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Seplember 24, 2010
Cartificate Mo: DEGH2V2-1085_May13 Page 10 of 16
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DASYS5 Validation Report for Head TSL

Date: 30.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3GHz; Type: DSGH:V2; Serial: DSGHzV2 - SN: 1005

Communication System: UID 0 - CW ; Frequency: 5200 MHe, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f= 5200 MHz; o = 4.5 '-I.n'm & = 36.5; p= 1000 kg/m" , Medium parameters used:
{= 35300 MHz; & = 4.6 5/m; F,,-—* 36.3; p = 1000 k:_:,-'m Medium parameters used: [ = 5500 MHz; 6 = 4.79
Shm; t.; 30.1; p= 1000 lr.gfm Medium parameters used: = 5600 MHz; o = 4.89 S/m; & = 36 p= 1000
kg.l’m Medium parameters used: f= 5800 MHz; o = 5.11 S/m; & = 35.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard; DASY 5 (IEEESMECSANSI C63.19-2007)

DASYS2 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1);
Calibrated: 28.12,2012, ConvE(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81}; Calibrated: 28.12,2012;

*  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013

+ Phantom: Flat Phantom 5.0 {front); Type: QDODOPS0AA; Serial: 1001
+ DASYS2 5286(1115) SEMCAD X 14.6.9(7117)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 65.153 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(1 g) = 7.94 Wikg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.596 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(I g) = 8.3 Wikg; SAR(10 g) =237 Wikg

Maximum value of SAR (measured) = 19,3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.084 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(] g) =842 Wikp; SAR(10g) =24 Wikg

Maximum value of SAR (measured) = 20,0 Wikg

Cenificate No: DSGHZV2-1095_May13 Page 11 of 16

Page 77 of 105
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: March 1, 2016 Report No .:C151117S01-SF

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.341 ¥im; Power Drifi = 0,05 dBR

Peak SAR (extrapolated) = 32.9 Wike

SAR(1 g) = 8.24 Wikg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR {measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 61.473 Vim: Power Drift = 0.09 dB

Peak SAR (extrapolated) = 32.8 Wikg

SAR(1 g) = 7.86 Wikg; SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measured) = 19.2 Wikg

-6.00

-12.00

-24.00
-30.00
0 dB = 19.2 Wikg = 12.83 dBW/ikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 31.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole S5GHz; Type: DSGHzV2: Serial: DSGHzV2 - SN: 1005

Communication System: UID 0 - CW ; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.41 S/m; & = 49.6; p = 1000 kg/m’ , Medium parameters
used: f= 5300 MHz; 6 = 5.53 S/m; g, =49.4; p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; o =
5.8 8/m; g, =49.1; p = 1000 kg/m’ , Medium parameters used: = 5600 MHz: o = 5.8 S/m: & = 49; p = 1000
kg/m® , Medium parameters used: £ = 5800 MHz; o = 6.24 S/m; & = 48.6; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration;

»  Probe: EX3DW4 - SM3503; ConvIlF(4.91, 4,91, 4.91); Calibrated: 28,12.2012, ConvF(4.67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 422,
4,22} Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 25.04.2013

s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS5252.8.6(1115); SEMCAD X 14.6.%711T7)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.744 Vim: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(L g) = 7.44 Wikg; SAR(10 g) = 2.08 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1_4mm

Reference Value = 58.871 V/im; Power Dnfi = -0.01 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(1 g) = 7.58 W/kg; SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: de=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.666 ¥im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.6 Wikp

SAR(I g) = 7.89 Wikg; SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 18,7 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58, 108 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 7.76 W/kg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, I=5800 MH=z7oom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.451 V/im; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 34.6 W/ikg

SAR(] g) = 7.47 Wike: SAR(10 g) = 2.06 Wikg

Maximum value of SAR {measured) = 18.2 Wikg

-6.00

-30.00
0dB = 18.2 Wike = 12.60 dBWikg
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Impedance Measurement Plot for Body TSL
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D5GHzV2,Serial No.1095 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

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

Justification of the extended calibration

D5GHZzV2 Serial No.1095

Head
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
? (ohm) (ohm)

5.31.2013 | -23.943 - 50.168 -- -6.371 --
5200MHz 5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5.31.2013 | -29.552 - 50.248 - -3.330 -
5300MHz 5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.31.2013 | -28.522 - 53.162 - -2.225 -

MH
S500MHz 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.31.2013 | -24.762 - 56.021 - -1.141 -
S600MHz 5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.31.2013 | -24.760 - 55.436 - -2.758 -
S800MHz 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448

D5GHzV2 Serial No0.1095
Body
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
° (ohm) (ohm)

5.31.2013 | -25.481 - 50.662 -- -5.322 -
5200MHz 5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5.31.2013 | -35.508 - 50.785 - -1.496 -
5300MHz 5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5.31.2013 | -28.426 - 53.750 - -1.184 -

5500MH
z 5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.31.2013 | -24.537 - 56.195 - 1.139 -

5600MH
z 5.29.2014 | -24.330 0.84 56.344 0.149 0.347 0.792
5.31.2013 | -25.494 - 55.594 - 0.342 -

MH
S800MHz 5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545

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 D5GHzV2 Serial No.1095

D5GHzV2-Head

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

1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
Pl 11 Mag & / Ref

-

Prink

Abort: Printing

Prinker Setup...

Inwvert Image

ES091A Setup

H Misc Setup

Backlight
O

—_—
Firrware:
| Revision

-

Statt 5 GHz

D5GHzV2-Body

IFBY 70 kHz Stop & GHz ju! 1 Stam 5 GHz IFBW 70 kHz Stop & GHz

1 Active ChfTrace 2 Response 3 Stimulus 4 Mhkrfanalysis 5 Instr State
[F1 D=1

i L Active ChiTrace  ZResponse 3 Stimulus 4 MiofAnalysis 5 Instr State
PIE :zz smoth

-

I Print

Abart Printing

Prinker Setup...

Inwvert Image

ES0914 Setup

H Misc Setup

Backlight

Ok
—_—

Firmwate
| Revisian

hd

Statt & GHz IFBW 70 kHz Stop & GHz

1 Start & GHz TFBW 70 kHz Stop & GHz [E11
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

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

necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial No.1095
Head
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

5.31.2013 | -23.943 -- 50.168 -- -6.371 --

5200MHz | 5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5.28.2015 | -23.192 0.99 50.909 0.16 -6.980 0.228

5.31.2013 | -29.552 - 50.248 -- -3.330 --

5300MHz | 5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.28.2015 | -28.187 3.74 49.973 0.171 -3.953 0.471

5.31.2013 | -28.522 - 53.162 - -2.225 -

5500MHz | 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.28.2015 | -27.742 6.43 52.976 0.727 -2.962 0.612

5.31.2013 | -24.762 -- 56.021 -- -1.141 --

5600MHz | 5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.28.2015 | -25.523 2.82 55.487 0.531 0.283 1.008

5.31.2013 | -24.760 - 55.436 -- -2.758 --

5800MHz | 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448
5.28.2015 | -25.841 7.32 55.187 1.363 -1.813 0.503
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D5GHzV2 Serial No0.1095
Body
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

5.31.2013 | -25.481 - 50.662 -- -5.322 -

5200MHz | 5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5.28.2015 -24.992 4.37 50.975 0 -5.587 0.749

5.31.2013 | -35.508 -- 50.785 -- -1.496 --

5300MHz | 5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5.28.2015 | -32.699 4.90 49.852 0.14 -2.406 0.326

5.31.2013 | -28.426 - 53.750 -- -1.184 --

5500MHz | 5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.28.2015 | -30.006 5.83 52.895 0.028 -1.424 1.318

5.31.2013 | -24.537 - 56.195 -- 1.139 --

5600MHz | 5.29.2014 | -24.330 0.84 56.344 0.149 0.347 0.792
5.28.2015 | -25.266 3.85 55.666 0.678 0.746 0.399

5.31.2013 | -25.494 -- 55.594 -- 0.342 --

5800MHz | 5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545
5.28.2015 | -24.266 2.58 56.492 0.605 -0.292 0.911

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 D5GHzV2 Serial No.1095
D5GHzV2-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
ef 0.000d4B [F1 Del] .

40,00

10.00

-10.00

-40.00

Start & GHz IFEW 70 kHz Stop & GHz Start 5 GHz Stop & GHz [

D5GHzV2-Body

1 Active Ch{Trace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State 1 Active ChiTrace 2 Response 3 Stimulus 4 Mhkrfanalysis 5 Instr State
f 0.00048 [F1 Del1] MEH 511 Smith

1

g
c

40.00

10.00

-10.00

-40.00

Statt & GHz IFBM 70 kHz Stop 6 GHz (! |[[1 Star & GHz Stop & GHz [0
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Calibration Laboratory of
Schmid & Pariner
Enginesnng AG

Fevchaimattiase 43, 2004 Zurmsch, Swizeriee
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The Swizs hcorediiaiion Sertoe s one ol the signabosies & the E&
WpSdaleral Agresiniadl hoe iha ecogniion of callbration cerificetes

Glossary
DAE data acquisition eleclronlcs
Connecior angle nformation used in DASY system to align probe sensar X 1o the rohot

cogrdinate sysiem

Methods Applied and Interpretation of Parameters
« OC Voitage Measurement; Calibrafion Factor assessed for use in DASY syslam by
pomparison with 8 calibrated instrument traceable 1o national standards. The figune given
corresponds fo the full scale range of the voltmeter in the respactive range
s Connecior angie: The angle of the connecior is assessed measufing the angle
mechanically by a tool inserted, Uncarainty 15 not required.
# The following parameters as documented In the Appendix contain technical infarmation as &
resull from the performance el and require no unceramiy
o OC Voltage Measuremeni Lineanity: Verilication of the Linearity at +10% and -10% of
the nominal calfbration voliage. Influence of offset voltage s included in this
mgasurement
«  Comman mode sansitivity: Influence of a positive or negative common mode voltage on
the differantial maasurament,
+ Channel separation: Influence of a voltage on tha neighbor channels not subject 10 an
nput voltage,
« AD Converder Values with inpufs shored: YValues on the intermal AD convarer
comesponding to 2ero Input voliage
o Input Offsel Measurement Ouiput voitage and stalistical results over a large number of
raro voltage measurements
¢ [nput Offsel Current: Typcal value for information; Maxomum channel mput offse
current, not considanng the inpul resestance
s Inpul resistance: Typical value for information: DAE input resistance at the conmectar,
disring infemal auto-zeming and durng maasunemani
« Low Battery Alarm Voltage: Typecal value for information, Below this vollage, a batlery
alarm signal is generalad.

«  Powsr consumphon: Typical value for information. Supply currants in vanous operabing
modes

il i# Mo CAES-1345 15 o 5l E
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Vellage Linearity

| Higgh Aange Reading (W) 1 l‘.llHnrnm:.n ] Errar (%) =
| Chamersed X « Bl .'...l-i':.-'ﬂ Bl .44 i}
Chamns| X _;-I-"‘-Im I -a.:lJJLG Bd == ) 1.62 a.m
Channel X - Input 2000338 | 171 40
Chanmas| Y + Inpul | 2000, B 183 L CHD
Channal ¥ + Inpul 20003.32 1.15 i1 |
Channe! ¥ - Input 20004, 5% | .68 :
E'hl:lrl;I:.I. : = Input . 200028 53 | .1“-“|.1 :
ChannelZ  « Input o003 | 0.5 |
&:muzl z - Il I mo0ss4 | .61 | {00
Low Range Framting {1V ) Ditfwrence (uV) Errw‘_l‘il-_l
Channel X » Ifipul .-E'.HI'-5|:1- a.10 TG0
Chanmsa| X + Input 20071 .31 016
Channa| X - Input -159.009 0.05 { "IE
Charnna| Y =+ Input .;=|_-|::|_| T .04 000
I: h.il'mil b + Imput | 20024 -0 ' 039 -
Channes| Y - Inpuil 149,48 -0.35 .. |."'
Channal £ - L.ﬂpur 200 .26 .43 {02
Channel Z + Iipiit 199 86 -1.100 -0.50
Channesl I = Ingiit 20 FT -2 TE 1.38
2. Common mode sensitivily
DOASY mapsuramant pammalers: Aulo Jero Time: 3 ses, Masauiing ima: 3 sec
Comimon imibde I High Ranga Lo Aamge
input Voltage {mi] Avarags Roading (W) Ayerage Reading [uV)
Channal X L [ 7.5 -8.59 I
200 | 10.21 &3
¢|1III"II'I.H ¥ wiKl 7.5 P |
= L B.40 _F‘- 4
Channed E_ 20K o, B .35
- 200 | 434 am I

3. Channe] separation
DASY messuramand paramealen: Auta ferc ime: 3 sed; Massunng tme: J sec

Iinput Valtage {mV] | Chanmel X (V) | Channed ¥ {2¥) Chanmnel Z (V)
Channel X 200 160 -3.27
Channal ¥ 200 | 9.38 .62 |
Channed 7 | A0 | B.593 .83
Carsficate Mo DAES-1245_Jul1s Pags £ ol 5
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4, AD- f“l:‘:ln!.rr‘-ﬂr' 'L""lh]l,.-; wl1h Inputs shorted
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Input Oifset Measurement
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Calibration Laboratory of L g Sohewosrcher Kaibrisrdens
Schmid & Parinss . e d . C Bersice esaie FiANChrage
FIIq.'JII'IL—J[IIi-:I A3 = i s Sarertitn WHEEW O (H L aSes
Toughmmetrmass 45, B4 Tunioh, Rwitasriand e ", Swiik Cafibration Serece
Bprred e by e Sowrel Berrarliaion Sereoe (5A%) Accredtation do.: S5 0108

The Swine Accraifliicn Sorsce s one of Be slgnatoris o ms EA
Muitistnral Agraesant Tor e meegnition ef cillbrrtion oeriihcaten

Glossarny:
oL lisse smmuialing Bouid
MORMe v 7 serEdnily N Ires space
FpuF sarssmaty i TSL f NOBEME.y.T
OcP dicde compression painl
cF crast facior {1iduly_ cycie| ol te RF signa
LB CD mipchlahon depspndanl insangalion parmmss|ers
Palarizatan o raletion around probe Ak
Polprizabon & 5 rolalion arcund 8n Beds Tt i in the plane rommal o probe axis [al measuremant cormer)
j@, 8 =10 is nomna! 10 proba axs
Connactar Angle information used in DASY spstam to plign probe sspeor 8 fo e mbol coordinale sysiem
Calibration is Performed According to the Following Standards:
@) |EEE S 1620.2013, "IEEE Recommended Pratiica for Datermining the Pesk Spatiak-Averaged Spacilic

e

a

Absarghicn Fate (SAR) iniha Human Hasd from Winaless Commurications Davicas: keasuremant
Technigues®, Juns 2083

IEC 622061, “Procedurs 1o measurs the Specific Abdarplion Rala [SAR) for hand-hald devices used n clias
proaimily ko tha aar (freruency |~||'~.'_||—-'|| 00 MiHT 0 3 GHE, Febuary L5

IEG 62200-2, "Procaduna bo dalemine the Specific Absorpbon Faie (SAR] i wirsdass commiurEaion 0evices
usad i close prosimify bo (he human body (requency range of 30 MHz to B BHZ) March S0

KDBE BES5ESH. “SAR Measuremenl Requirements for 100 Mz o 6 GHz®

Methods Applied and Interpretation of Parameters:

NORM: .2 Assessad for E-field potanzation § =0 (F £ 500 MHE in TEM-cof; { = 1800 MHZ HiZE waveguide)
MOy, z are ohly inarmediats values, Le_ the uncarfenties of NORMay.2 does nat aflect Ihe E™-lield
uncertainty mside TSL [2ee below CamaF)

NORMTY, .2 = NORMY, p 2 ™ frequancy_mapamse [Sa8 Frequancy RAesponse Chat), The naarzation &
mplemaniad n DASYS software verakns kter than 4.2, The uncerainty of the frequency responss s nchiced
in the staled uncartainty of ComreF

[ICBy v 2 OCF are numerical linearizaiion paremalers assessed based on the data of pawer swesap with LY
signal [no urcerainty raguired]. DCP does not dapand on frequency nor mieda

PAR: PAR is B Peak 1o Average Ratio thal is rot calibrated bal detarmined besad an tha signal
characleristics

Axyr Br g Coyr Diey 2, VRN a3 A B € O a&e namancal irmarzabon paramelers assessad Dasad an
the dats of pawsar swaeg for specsic modulation sgnal The paramelers do nof depand on fregquency nor
modia, VR = he maximum calioration rmhge expiassat n RMS vollage screes (ha dode

ConeF and Boundary Effect Parameders: Assassed in fat phaniom using E-Nield {or Tamperature Transéar
Saandard for | < B00 MHzZ) eng neide waveguida using anafybcal field disiibutions based on powes
measursmenis for | = B0 MHz. The sama setups are used lor assassmenl ol the parameters appled fo
biouridsry Compansation [akpha, depih) of which typical uncertainty walues am ghten These peramaters ane
used in OASY softears o imonove prabs Bccuracy closa 1o the baundary. The senstwily m TEL comesponds
i NOEMe 7 * CareF whareby the uncertainty corresponds to that given for CanvF. A requancy dapenoan
Coun |5 ussd m DASY version 4.8 and higher which allaves exterding the validity from 2 50 Mz o+ 100
sHz

Spherical isciopy (3 devistion fmm isatrooy). 0 & Nald of low gradents reslized u=ng a flat phaniom
axposed by 8 pabon anlkena.

Sensoy Oifset The sensor offest cormaspands io the offsel of wiual measuremen cenler from [he probe p
[an prabs ss), Mo icerance repined

Conngstor Angle: The angle is assessed using the information gained by datermining the NORMx {nD
uncartary requirsd)

Cariibcain No: EX3-ATHH_Ad15 Faga & of
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Probe EX3DV4

SN:3798

Manufaclured April 5, 2011

Calibrated: July 24, 2015

Calibrated for DASY/EASY Systems
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameaters

Modulation Calibration Paramaiers
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parametsr Determined in Head Tissue Simulating Media
[ TT— Conductivily iEpEn T Lii
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined In Body Tissue Simulating Media
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Frequency Response of E-Field

EM-Call 110 Eix. Waveguide: RLd)

B3

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

=500 MHz, TEM f=1800 MH:
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Dynamic Range f(SARzaq)

[N = - L2t} WML

=

Inearta|nty of Lineanty Assessment: X |
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Conversion Factor Assessment

ih MMz WELS B r_cornf) O MHz WELS R2l H

Deviation from Isotropy in Liquid
Error (i, &), f= 900 MHz

115 N .--"I-- i

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

Uncertainty of Sphencal sotropy Assessmanl 2 L6% (=i}
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Uthar Probe Paramelors
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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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