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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | ClickShare Button

Brand Name: | BARCO

Model Name.: | R9861500D01

Series Model: | N/A

Device Category: | PORTABLE DEVICES

Exposure Category: | GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | September 13, 2015 to September 15, 2015

Applicant: | Barco NV

Address: | President Kennedypark 35, 8500 Kortrijk, Belgium

Manufacturer: | Barco NV

Address: | President Kennedypark 35, 8500 Kortrijk, Belgium

Application Type: | Certification

APPLICABLE STANDARDS AND TEST PROC

EDURES

STANDARDS AND TEST PROCEDURES

TEST RESULT

ANSI/IEEE C95.1-1992 No non-compliance noted

Deviation from Applicable Standard

None

sample of the stated device/equipment. Other similar device/equipment
same results due to production tolerance and measurement uncertainties.

The device was tested by Compliance Certification Services Inc. in accordance with the measurement
methods and procedures specified in KDB 865664 The test results in this report apply only to the tested
will not necessarily produce the

Approved by: Tested by:

r

Jedf foug | 2ech. Eon

Jeff Fang Luck.Fu

RF Manager Test Engineer

Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION
Product Name: | ClickShare Button
Brand Name: | BARCO
Model Name.: | R9861500D01
Series Model: | N/A
Model Discrepancy: | N/A

FCC ID:

2AAED- R9861500D01

Device Category:

Production unit

Frequency Range:

IEEE 802.11b 2.4GHz: 2412 ~ 2462 MHz
IEEE 802.11a 5.2GHz: 5180 MHz ~ 5240 MHz
IEEE 802.11a 5.8GHz: 5745 MHz ~ 5825 MHz

Modulation Technique:

IEEE 802.11a: OFDM
802.11b mode: DSSS
802.11g mode: OFDM
802.11n HT20 mode: OFDM

Accessories:

DC 5V Powered from PC via USB port

Antenna Specification:

Antenna 0: Chip antenna
Antenna 1: Chip antenna

Operating Mode:

Maximum continuous output

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

Note:
1: Antenna Gain table

Frequency range(MHz)

Antenna Gain(dBi)

2400-2500

1.8

5150-5850

4.9

2.1 STATEMENT OF COMPLIANCE
The maximum results of Specific Absorption Rate (SAR) found during testing for Barco NV,
ClickShare Button, R9861500D01, are as follows.

Highest SAR Summary
Equipment Class e Body Slmultapequs
Band 1g SAR (W/kg) Transmission
9 9 19 SAR (W/kg)
DTS 2.4GHz WLAN 0.915
T 5.2GHz WLAN 0.182 Not support
5.8GHz WLAN 0.294

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled

exposure limits (1.6 W/kg)

specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1992, and

had been tested in accordance with the measurement methods and procedures specified in IEEE 1528-

2013

Page 5 of 90

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




I~ =5 == Compliance Certification Services Inc.

Date of Issue: September 17, 2015 Report No .: C150805R02-SF

3. REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THE FCC

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation”, ET Docket No. 93-62 in August 1996. The
order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable limit is 1.6 W/Kg for
an uncontrolled environment and 8.0 W/Kg for an occupational/controlled environment as
recommended by the ANSI/IEEE standard C95.1-1992.

4. TEST METHODOLOGY

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

X] FCC 47 CFR Part 2 ( 2.1093)

X] ANSI/IEEE C95.1-1992

X KDB 248227 D01v2r01

X] KDB 447498 D01v05r02

X] KDB 447498 D02v02

X KDB 865664 D0O1v01r04

X] KDB 865664 D02v01r01

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 and the duty cycle is 100%.
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6. DOSIMETRIC ASSESSMENT SETUP

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

The following table gives the recipes for tissue simulating liquids.

Ingredients Fr((e&lﬁezr;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 54.9 404 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

=
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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
DAE3) electronic box as well as the 16-bit AD-converter system for
optical detection and digital I/O interface are contained on the DASY5
I/O-board, which is directly connected to the PC/104 bus of the CPU
board.

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

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

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

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

Interior of probe

SAM Twin Phantom
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 (EL14 v4.0)
Description Construction:

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

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

Filling Volume: Approx. 25 liters
Dimensions: Major ellipse axis: 600 mm
Minor axis: 400 mm 500mm
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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).

System Validation Kits for SAM Twin 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
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 /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 P
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHZzV2: dipole length: 20.6 mm; overall height: 300 mm
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/. EVALUATION PROCEDURES
7.1 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, ai1, a2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density P

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

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

2 cf

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

dcp; = Diode compression point DASY 5 parameter)
From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: - V2
"\ Norm;*ConvF

- : w0t Bt ot

H-field probes: Hi:\/W' Aot & ]]: +a

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.

o6
£ 1000

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

p - Eu O p -p377
3770

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

SAR =E.-
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7.2 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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7.3 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. 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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9. EUT ARRANGEMENT
9.1 GENERIC DEVICE

For a device that can not be categorized as any of the other specific device types, it shall be
considered to be a generic device; i.e. represented by a closed box incorporating at least one internal
RF transmitter and antenna.

The SAR evaluation shall be performed for all surfaces of the DUT that are accessible during
intended use, as indicated in Figure . The separation distance in testing shall correspond to

the intended use distance as specified in the user instructions provided by the manufacturer.

If the intended use is not specified, all surfaces of the DUT shall be tested directly against the

flat phantom.

The generic device principle may be applied to all devices.

Figure — Test positions for a generic device
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9.2USB DONGLE PROCEDURES

B !
S - — h]J ~
| — [ 3

(A) (B) (C) (I

Horizontal-Up Horizontal-Down Vertical-Front Vertical-Back

Test all USB orientations [see figure up: (A) Horizontal-Up, (B) Horizontal-Down, (C) Vertical-

and (D) Vertical-Back] with a device-to-phantom separation distance of 5 mm or less.These test
orientations are intended for the exposure conditions found in typical

laptop/notebook/netbook or tablet computers with either horizontal or vertical USB connector
configurations at various locations in the keyboard section of the computer. Current generation portable
host computers should be used to establish the required SAR measurement separation distance. The
test separation distance must be used to test all frequency bands and modes in each USB orientation.
typical Horizontal-Up USB connection (A), found in the majority of host computers, must be tested

an appropriate host computer. A host computer with either Vertical-Front (C) or Vertical-Back (D)
connection should be used to test one of the vertical USB orientations. If a suitable host computer
available for testing the Horizontal-Down (B) or the remaining Vertical USB orientation, a high quality
USB cable, 12 inches or less, may be used for testing these other orientations.
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10. MEASUREMENT RESULTS

10.1 TEST LIQUIDS CONFIRMATION

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

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

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

Target Frequency Head Body
(MHz) 5 o (S/m) 5 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, o = conductivity and p = 1000 kg/m?®)
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10.2 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 51.28 -2.79 +5
Body2412 215 2015-9-13
Conductivity(o) | 1.90 1.88 -1.15 +5
Permitivity(e ) | 52.72 51.20 -2.87 +5
Body2437 21.5 2015-9-13
Conductivity(a) | 1.93 1.91 -1.24 +5
Permitivity(e ) | 49.06 50.42 2.78 x5
Body5180 21.5 2015-9-14
Conductivity(o) | 5.33 5.24 -1.73 +5
Permitivity(e ) | 48.98 49.87 1.82 +5
Body5240 215 2015-9-14
Conductivity(o) | 5.40 5.21 -3.51 +5
Permitivity(e ) | 47.99 49.57 3.30 +5
Body5825 215 2015-9-15
Conductivity(o) | 6.03 5.97 -0.93 +5
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10.3 SYSTEM PERFORMANCE CHECK

The system performance check is performed prior to any usage of the system in order to guarantee
reproducible results. The system performance check verifies that the system operates within its
specifications of £+10%. The system performance check results are tabulated below. And also the
corresponding SAR plot is attached as well in the SAR plots files.

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

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

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) from dipole center to the simulating liquid surface.

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

Special 7x7x7 fine cube was chosen for cube integration (dx= 5 mm, dy= 5 mm, dz= 5 mm).

Distance between probe sensors and phantom surface was set to 2 mm.

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

The results are normalized to 1 W input power.

Depth of Liquid

2450MHz
Body liquid
15cm

5GHz Body
liquid 10cm

¢ Note: For SAR testing, the depth is 15cm shown above
o Note: For SAR testing, above than 3G the liquid depth is 10cm shown above
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10.4 SYSTEM PERFORMANCE CHECK RESULTS

Body2450 22 21.5 0.25 12.50 49.20 50.00 1.63 +10 | 2015-9-13

Body5200 22 21.5 0.1 7.24 74.60 724 -295 [ £10 | 2015-9-14

Body5300 22 21.5 0.1 7.35 76.00 73.5 -3.29 | £10 | 2015-9-14

Body5800 22 21.5 0.1 7.41 75.00 741 -1.20 | £10 | 2015-9-15
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11. MEASUREMENT UNCERTAINTY

Per KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04,when the highest measured 1-
g SAR within a frequency band is < 1.5 W/kg, the extensive SAR measurement uncertainty
analysis described in IEEE Std 1528-2013 is not required in SAR reports submitted for equipment
approval. The equivalent ratio (1.5/1.6) is applied to extremity and occupational exposure
conditions.
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12. 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.

WLAN 2.4G Chain0

Frequency | Chain0O Target U U e AERLE
Mode Channel (MHZ) ower(dBm) tolerance Turn up power
P (dBm) power (dBm) (dBm)
2412 13 +1 14 13.41
802.11b 6 2437 13.5 +1 14.5 14.27
11 2462 13 11 14 13.73
2412 4.5 11 5.5 5.39
802.11 ¢ 6 2437 12 11 13 12.78
11 2462 5 11 6 5.53
2412 4 11 5 4.70
802.11n
20MHz 6 2437 12.5 11 13.5 13.18
11 2462 3 11 4 3.7

Note:
1. SAR is not required for 802.11g/n 20 Chain0 channels when the highest reported SAR for DSSS is adjusted by the
ratio of OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.
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WLAN 2.4G Chainl

Frequency | Chain0O Target UL L] BRI ATEES

Mode Channel (MH2) power(dBm) tolerance Turn up power

(dBm) power (dBm) (dBm)

2412 13 +1 14 13.57

802.11b 6 2437 13.5 +1 14.5 14.48
11 2462 13 +1 14 13.71

2412 6 11 6.58

802.11 ¢ 2437 12 +1 13 12.57
11 2462 5 +1 5.91

2412 5 +1 5.87

ool 2437 13 £1 14 13.46
11 2462 5 11 6 6.00

Note:

1. SAR is not required for 802.11g/n HT20/HT40 Chain1 channels when the highest reported SAR for DSSS is adjusted
by the ratio of OFDM to DSSS specified maximum output power and the adjusted SAR is < 1.2 W/kg.
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Band 5.2G Chain0

Turn up Maximum Average
Mode Channel HizgLEey Chain0 Target tolerance Ui 4y Power
(MHZ) power(dBm) power
(dBm) (dBm) (dBm)
36 5180 2.5 +1 3.5 3.45
40 5200 2.5 +1 3.5 3.42
802.11 a
44 5220 2.5 +1 3.5 3.02
48 5240 2.5 +1 3.5 3.01
36 5180 3 +1 4 3.77
802.11 n 40 5200 3 +1 4 3.75
20MHz 44 5220 3 +1 4 3.32
48 5240 3 +1 4 3.37
Band 5.2G Chainl
Turn up SR Average
Mode Channel Frequency | Chain0 Target tolerance Uiy Uy Power
(MHZ) power(dBm) power
(dBm) (dBm) (dBm)
36 5180 5 +1 6 5.40
40 5200 5 +1 6 5.40
802.11 a
44 5220 5 +1 6 5.59
48 5240 5 +1 6 5.33
36 5180 55 +1 6.5 6.27
40 5200 55 +1 6.5 6.35
802.11 n 20MHz
44 5220 55 +1 6.5 6.34
48 5240 55 +1 6.5 6.47
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Band 5.8G Chain0

. Maximum
Chain0 Turn up T Average
urn up
Mode Channel | Frequency Average tolerance power
power(dBm) (dBm) power (dBm)
(dBm)
149 5745 25 11 3.5 3.46
802.11a 157 5785 3.5 11 4.5 4.22
165 5825 4.5 11 5.5 5.25
149 5745 11 2.92
802.11 n 20MHz 157 5785 11 3.53
165 5825 11 5 4.70
Band 5.8G Chainl
Chain0 Turn up R Average
Turn up
Mode Channel | Frequency Average tolerance power
power(dBm) (dBm) power (dBm)
(dBm)
149 5745 2.5 +1 3.5 3.04
802.11 a 157 5785 3 +1 4 3.93
165 5825 4.5 t1 5.5 5.14
149 5745 25 +1 3.5 3.42
802.11 n 20MHz 157 5785 35 +1 4.5 4.27
165 5825 3.5 +1 4.5 4.46
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12.1 ANTENNA POSITION

! 46 mm

5'5 mm " Top side > 5 mrr?i
y - —Y
> ! 46mm | b
5 an : M5 mm
C|Aﬂil11 Cha#no
Left side Front view Right side
50 mm 50| mm

TN

100 mm

USE port
I A

Device dimensions (H x W): 90 x 30 x11 mm

Antennas Wireless Interface

Antenna 0 WLAN 2.4G&5G

Antenna 1 WLAN 2.4G&5G
Test Mode

WLAN 2.4G&5G Data transmission mode
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12.2 SAR MEASUREMENT RESULTS

SAR Test Reduction criteria are as follows:

KDB 447498 D01 General RF Exposure Guidance:

Testing of other required channels within the operating mode of a frequency band is not required when the reported 1-g
or 10-g SAR for the mid-band or highest output power channel is:

< 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

< 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz and 200 MHz

< 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

WLAN 2.4G SAR

. max | Tune- , Duty Power Scaled

En el P<;rseifitonAm ([r)r:?Tt\) S (m%) AU L%Jngit SF(:::ItIQ? Comggglseation D gz/'?(l? SAR1g

(Elhm) (dBm) Factor €l 9) (mwikg)
WLAN 2.4G| 802.11 b Up 0 5 | 6|2437 | 14.27 | 145 | 1.054 1 0.05 | 0.324 | 0.342
WLAN 2.4G| 802.11b | Down | 0 5 | 62437 | 14.27 | 145 | 1.054 1 -0.01 | 0.624 | 0.658
WLAN 2.4G| 802.11b | Right | 0 5 | 62437 | 14.27 | 145 | 1.054 1 -0.14 | 0.868 | 0.915
WLAN 2.4G| 802.11b | Right | 0 5 112412 | 1357 | 14 | 1.104 1 -0.00 | 0.741 | 0.818
WLAN 2.4G| 802.11 b Left 0 5 | 6|2437 | 14.27 | 145 | 1.054 1 0.10 | 0.049 | 0.052
WLAN 2.4G| 802.11b | Top 0 5 | 6|2437 | 14.27 | 145 | 1.054 1 -0.12 | 0.506 | 0.534
WLAN 2.4G| 802.11 b Up 1 5 [11]| 2462 | 14.48 | 14.5 | 1.005 1 0.16 | 0.284 | 0.285
WLAN 2.4G| 802.11b | Down | 1 5 |11]| 2462 | 14.48 | 14.5 | 1.005 1 0.15 | 0.485 | 0.487
WLAN 2.4G| 802.11b | Right | 1 5 |11]| 2462 |14.48 | 14.5 | 1.005 1 -0.11 | 0.053 | 0.053
WLAN 2.4G| 802.11 b Left 1 5 |11]| 2462 | 14.48 | 145 | 1.005 1 -0.17 | 0.630 | 0.633
WLAN 2.4G| 802.11b | Top 1 5 [11]| 2462 | 14.48 | 145 | 1.005 1 -0.14 | 0.330 | 0.332

According to KDB248227 D01 vo2r01 5.2.1 802.11b DSSS SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial test position
procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel (section 3.1) for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration using the next highest
measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third channel;
802.11g/n OFDM SAR Test Exclusion Requirements

When SAR measurement is required for 2.4 GHz 802.11g/n OFDM configurations, the measurement and test reduction
procedures for OFDM are applied (section 5.3, including sub-sections). SAR is not required for the following 2.4 GHz
OFDM conditions.

1) When KDB Publication 447498 SAR test exclusion applies to the OFDM configuration.

2) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power
and the adjusted SAR is < 1.2 W/kg. So 2.4 GHz 802.11g/n OFDM configurations is not required.
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WLAN 5.2G SAR

. max UCLISE . Duty cycle | Power Scaled
Band Mode P(J-seifiton Ant (?T:‘::[') Ch. (Eﬁ(qzl) Power LiUrrFl)it S':(;a(\:ltlgg Compensation| Drift SARI1g SAR1g
(@Bm)| Gm) Factor @) | Wka) | (wikg)
WLAN 5G[802.11 n20| Up 0 5 |36|5180 | 3.77 4 1.054 1 0.11 0.173 | 0.182
WLAN 5Gj802.11 n20] Down | O 5 |36 |5180 | 3.77 4 1.054 1 0.10 0.132 | 0.139
WLAN 5G|802.11 n20| Right | 0 5 |36]|5180 | 3.77 4 1.054 1 0.15 0.079 | 0.083
WLAN 5G[802.11 n20| Left 0 5 |36|5180 | 3.77 4 1.054 1 0.04 0.040 | 0.042
WLAN 5G[802.11 n20| Top 0 5 |36 |5180 | 3.77 4 1.054 1 0.13 0.146 | 0.154
WLAN 5G802.11 n20] Up 1 5 |48 | 5240 | 6.47 | 6.5 | 1.007 1 0.05 0.146 | 0.147
WLAN 5G|802.11 n20] Down | 1 5 |48 |5240| 6.47 | 6.5 | 1.007 1 0.00 0.078 | 0.079
WLAN 5G[802.11 n20| Right | 1 5 |48 |5240 | 6.47 | 6.5 | 1.007 1 -0.11 0.058 | 0.058
WLAN 5G[802.11 n20| Left 1 5 |48 | 5240 | 6.47 | 6.5 | 1.007 1 0.01 0.134 | 0.135
WLAN 5G|802.11 n20| Top 1 5 |48 |5240| 6.47 | 6.5 | 1.007 1 0.10 0.154 | 0.155
WLAN 5.8G SAR
. max UL . Duty cycle |Power Scaled
Band Mode P(;rs(-:i‘fiton Ant ([r)r:?r:) Ch. (i/rlan) Power L?Jn?it Snglt'Q? Compensation| Drift SAR1g SAR1g
(@Bm)| GBm) Factor @) | (Wrka) | wikg)
WLAN 5G| 802.11 a Up 0 5 |[165] 5825 | 525 | 55 | 1.059 1 0.15 | 0.223 | 0.236
WLAN 5G| 802.11a | Down | O 5 |165| 5825 | 525 | 55 | 1.059 1 0.10 | 0.183 | 0.194
WLAN 5G| 802.11a | Right | 0 5 |165| 5825 | 525 | 55 | 1.059 1 0.17 | 0.092 | 0.097
WLAN 5G| 802.11 a Left 0 5 |165| 5825 | 525 | 5.5 | 1.059 1 0.02 | 0.046 | 0.049
WLAN 5G| 802.11 a Top 0 5 |165| 5825 | 525 | 55 | 1.059 1 -0.09 | 0.278 | 0.294
WLAN 5G| 802.11 a Up 1 5 |165| 5825 | 514 | 55 | 1.086 1 0.11 | 0.140 | 0.152
WLAN 5G| 802.11a | Down | 1 5 |165| 5825 | 514 | 55 | 1.086 1 0.01 | 0.016 | 0.017
WLAN 5G| 802.11a | Right | 1 5 |165| 5825 | 514 | 55 | 1.086 1 0.00 | 0.036 | 0.039
WLAN 5G| 802.11 a Left 1 5 |165| 5825 | 514 | 55 | 1.086 1 0.10 | 0.112 | 0.122
WLAN 5G| 802.11 a Top 1 5 |165| 5825 | 514 | 55 | 1.086 1 0.09 | 0.179 | 0.194
Repeated SAR Test Records
: max | Tune- , 217 Power Scaled
e HEEE Pc;l;eifiE)nAm (?Tﬁﬁ) (i (i/lrzqz.) OS] L?Jn?it SF(:(‘:IIIQ? Comggﬁlseation Dl (SV'\A//'T}? SAR1g
(Clfmi) (dBm) Factor Cl2) 9/ (mwikg)
WLAN 2.4G| 802.11b | Right | 0 5 | 62437 | 14.27 | 145 | 1.054 1 0.08 | 0.864 | 0.911
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12.3 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
Band Mode position | mm) | " | sarlg | sARig | R2U° | "sarig | sarig | Rato
(mWIQ) (mWI/g) (mWIQ) (mWI/g)
WLAN 2.4G 802.11b Right 0 6 0.868 0.864 1.005 - - -
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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13. EQUIPMENT LIST & CALIBRATION STATUS

Name of Equipment | Manufacturer | Type/Model Serial Number CaIiLba;Zttion CalillDJlrJeétion
PC HP Core(rm)3.16G| CzC048171H N/A N/A

Signal Generator Agilent E8257C US37101915 | 11/21/2014 | 11/20/2015

S'Parapr\“eter Network | agilent E5071B MY42301382 | 03/03/201503/02/2016

nalyzer

Power Meter Anritsu ML2495A 1445010  |03/03/2015|03/02/2016

Peak & Average sensor Anritsu MA2411B 1339220 03/03/2015|03/02/2016

E-field PROBE SPEAG EX3DV4 3708 07/24/2015|07/23/2016

DAE SPEAG DEA4 1245 07/22/2015|07/21/2016

DI 24 0MHZ SPEAG D2450V2 817 07/31/2013|07/28/2016

o SPEAG D5GHZV?2 1095 05/31/2013 | 05/28/2016
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SA('\éEZ'f/\Eg)OM SPEAG  |QDOVAO0O1BB 1102 N/A N/A
Twin SAM Phantom SPEAG | QD0O0OP40CD 1609 N/A N/A
ROBOT SPEAG TX60  |F10/5E6AATAI01|  NIA N/A
ROBOT KRC SPEAG CS8C  |F10/5E6AA1/C101|  N/A N/A
HAQUID CALIBRATION | 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

. 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.

Page 34 of 90
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




I~ =5 == Compliance Certification Services Inc.

Date of Issue: September 17, 2015 Report No .: C150805R02-SF

Test Laboratory: Compliance Certification Services Inc. Date: 9/13/2015
System Performance Check-Body D2450
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; 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 = 1.925 S/m; ¢, = 51.168; 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) = 16.9 W/kg

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

Peak SAR (extrapolated) = 26.3 W/kg

SAR(1 g) = 12.5 W/kg; SAR(10 g) =5.71 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

dB

-2.90

-5.860

-8.69

-11.59

-14.49

0dB =19.2 W/kg = 12.83 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 9/14/2015
SystemPerformanceCheck-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 = 5.145 S/m; €, = 50.401; 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) = 13.5 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) = 30.7 W/kg
SAR(1 g) = 7.24 W/kg; SAR(10 g) = 1.99 W/kg
Maximum value of SAR (measured) = 17.3 W/kg
dB

-3.00

-6.00

-9.00

-12.00

-15.00

0dB =17.3 W/kg = 12.38 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 9/14/2015
SystemPerformanceCheck-D5300
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: 1095
Communication System: UID 0, CW (0); Communication System Band: D5GHz (5000.0 - 6000.0
MHz); Frequency: 5300 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; 0 = 5.33 S/m; ¢, = 50.111; 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(4.42, 4.42, 4.42); 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=5300 MHz 19.6/Area Scan (9x10x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 16.3 W/kg

System Performance Check with D5GHzV2 Dipole (graded grid)/d=10mm, Pin=100mW,
f=5300 MHz 19.6/Zoom Scan (4x4x1.4mm, graded), dist=1.4mm (8x8x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.76 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 33.2 W/kg
SAR(1 g) = 7.35 W/kg; SAR(10 g) = 2.05 W/kg
Maximum value of SAR (measured) = 18.3 W/kg
dB

-3.00

-6.00

-9.00

-12.00

-15.00

0dB =18.3 W/kg = 12.62 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 9/15/2015
SystemPerformanceCheck-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 = 6.037 S/m; €, = 49.697; 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) = 17.0 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) = 35.7 W/kg
SAR(1 g) = 7.41 W/kg; SAR(10 g) = 2.08 W/kg
Maximum value of SAR (measured) = 19.0 W/kg
dB

-2.97

-h.94

-8.90

-11.87

-14.84

0dB =19.0 W/kg = 12.79 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 A, Schweizarischer Kalibrierdianat
Schmid & Partner ] Service suisse détalonnage
Enginesring AG ARSI Y Bervigio svizzero di tarstura
-.__..-""'_ =
Zeughsusstrasss 43, 8004 Zurich, Switzerland 'ﬂﬂ}} Swiss Calibeation Service

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

Client CCS-CN (Auden)

|CALIBRATION CERTIFICATE
|

| Dbjest

Besreditation No.: SCS 108

Certificats to: D2450V2-817_Jull3

=SS

D2450W2 - SN: 817

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 whirout wikten aoprovel 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
Caliraied by: Isran Elaag Leboratory Technican {'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
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Bchwalzerlsshar Kalibrierdienst

: : ]
Schmid & Partner 3 ¢ Bervice suisss détalonnage
Enginearing AG s e Servizio svizzera di taraturs
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)

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}

DASY4/5 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
Distance Dipole Center - TSL l 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguancy 2450 MHz = 1 MHz
Head TSL parameters
The Icllowing parameters and calculations were applisd,
Temperatura Parmitt/vity Conductivity
Nominal Head TSL parameters 22070 anz 1.80 mho/m
Measurad I'Iaad 'I_'EL parameters 220 £0.2)°C ITE+LE% 1.81 mho/m = 85
Head TSL temperature change during test <056 —
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Conditicn
SaH messunad 250 mWW inpai power 13.3 Wikg
| SAR for nominal Head TSL paramators rormalized to 1W 526 Wy = 17.0 % (k=2
SAR averaged aver 10 em® (10 a) of Head TSL condition
SAR measured 250 mW inpast powar 6,18 Wikg
SAR for nominal Head TSL paramatens normalized to 1W 24.5 Wikg + 16.5 % {k=3)
Body TSL parameters
Mhi tollowlng parameatans and caloulations ware applisd. R,
Temperatura Permiithity Conductivity
Mominal Body TSL parameters 22000 527 1.95 mhoim
| Measured Body TSL parameters (220202 °C 50525 % 201 mho/m + 8 %
Body TSL temperature change during test < (1.5 0
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
S&AR measurad 250 mW input powar 12.8 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 459.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body T5SL | condition
_:'Eiﬁ.H measured 250 mW Input powar 587 Wikg

SAR for nominal Bedy TSL parameaters |

mormalized to 1W

23.1 Wikg = 16.5 % (k=2)

Cerlficate Mo: D245002-617_Jul13

Page 3ol &
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Appendix

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

Antenna Parameters with Body TSL

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

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

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

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

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

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

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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 27.7 Wike

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

Muximum value of SAR (measured) = 16.8 Wikg

-14.40

10,29

-24.0

DdB = 168 Wikg = 12.25 dBW/kg

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

Al dul ZTEE 1834235
CHI] 514 iU F5 1+ 53,72 o _'.f'!"_-l:-Eq 188,45 pH 2 458,000 a8 AHx

Le=1

H1d
CHZ Bt LA & ¢B/REF -28 8 : 1i-2T.140 dF 7 456088 GF0 HHE
s ———— 1 |
e - i
T e
=1 I
' '\-\.\I\l\I 3?,__ 4
Ay .\. o~
' | | } T
W A
1'\.
HId -
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

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DMUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 517

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 (IEEE/MEC/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: QDOOOP30AA; Serial: 1002
e DASYS252.8.7(1137) BEMCAD X 14.6. 1T164)

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

Page 46 of 90
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




S

Date of Issue: September 17, 2015

== Compliance Certification Services Inc.

Report No

.. C150805R02-SF

Impedance Measurement Plot for Body TSL
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D2450V2, Serial N0.817 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 D01,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 Ilrgqpaegégi% 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 Ilrgqpaegc;g?]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

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
ale 1.000U [F1 Del]

Dump
Screen Image. .

ES091A Setup
-1.300

Misc Setup

Backlight
O

Firmware:
Revision

Setvice Menu

Exit
H Return
v
1 Start 2,25 GHz TFBIN 70 kHz Stop 2,65 GHz [O] [1 Gtart 2.25 GHz TFBIN 70 kHz Stop 2,66 GHz [&
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State 1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
] Wag 10 7 Ref -10.0008 LFL De1] VI 2% Smith (Rejwy = DooU LFL
>
[ Log Mag
Fhase
10.00
Group Delay

Polar

Lin Mag

H SWR

-40.00

Real

Imaginary

1 Start 2.25 GHz IFEIW 70 kHz

v

Stop 2.6E GHz [E[! [1 Start 2.25 GHz IFEW 70 kHz Srop 265 GH:z B!
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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 D01,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 IInTpaegdigﬁzye 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 Impzzzlnce Delta Ilrrr?paegcigiz:}:e 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

E [F1 Dell]

40.00

10.00

-10.00

-40.00

Start 2.25 GHz TFBW 70 kHz Stop 2,65 GHz MY |1 Start 2.25 GHz IFBW 70 kHz Stop 2.65 GHz [E0

2450 MHz-Body

40.00

10.00

-10.00

-40,00

1 Start 2.25 GHz TFBW 70 kHz Stop 265 GHz [ |1 Start 2.25 GHz IFBW 70 kHz Stop 2.65 GHz [E20
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Calibration Laboratory of

Sehweizerischer Kalibricedienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizlo svizzero di taratura

Zpughnussirasse 43, B0 Zusich, Switzoerland Swisa Calibration Sorvice

Accredied by Ihe Swiss Accredialion Service (SAS)
The Swiss Accreditation Service is ono of the signateries to the Ei
Bultilsteral Agreement for the recognition of callbration certificates

Accreditation No.: SCS 108

client  CCS-CN (Auden)

Certificats No: DEGHZV2-1095_May13

CALIBRATION CERTIFICATE

Calibvration Equipment used (MATE critical Tor calibration)

Chject DSGHZV2 - SN: 1095
Calibention peocadinis) QA CAL-22vE

Calibration procedure for dipole validation kits between 3-6 GHz
Calbiation dabs: May 31, 2013

| This calibeation corificats documents tha (raceabiity to naticnal slandasds, which reakine the physical units of measursmants (S1).
| The measurements and the unceriainties with confidence pechability are ghaan on tha foliowing pages and ang part of the cortificals.

Al calipralions hane boan conduchad in the ciosed BIDorRIONY [RCity. envinonment lemperaiure (22 + 3)°C and rumadity < 700%.

Primary Siandards i & - Cal Dale {Canilicale Mo.p Siheduled Calitwalion
| Perver matar EPM-4424 GEITHA0T 01-MNowv-12 (Mo, 217-01840] Ocl-13
Power sansor HP 84814 USaTEeETEd D1-MNow=-12 (M, 217-01840] Oct13
Foeference 20 dB Atlenuator ShE 5058 (20k) Od-Apr-13 (Mo, 217-01736) Ape-14
Type-N mismatch combination SN 50473 F 08327 D4-Ape-13 (Mo, 217-01738) Apd-14
FAoferance Probe EX30V4 S 3503 2800012 (Mo, EX3-3503_Dec12) Doc=13
DAE4 SH: 801 25-Apr-13 (Na. DAE4-801_Apri3) hpr-14
Secondary Standards D& Check Date (in housa) Scheduled Check
Paoweirr Sorgar HP B4814 WY OEER3 T 1800002 {In house chock Oa-11) In house chack: Oct-13
RF gensmtor RES SMT-06 100005 04l-Aung-59 (in house check Oct-11) Iin house check: Dcl-13
Matwork Anatyzar HF BF53E LUS3T30685 54806 18-0ct401 (in house chack Cct-12) In house chacic Oct=13
MAMa Funtion Sagnatura
| Calbrated by: Jaten Kasirali Laieratory Technician s -
=1
! — -
Appraved by Katja Pokowic Toechnical Manager e '15-‘:"""#
/-"C":f"‘:_:—-'a’-':"%—
Issued; May 31, 2013
Thiz calbrafion Sanificats shall nol ba reproduced axcapt in Tull withoul wiitben appegeal of 1ha Iaboralony.

Certificate Mo: DSGHzYV2-1095_May13
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Calibration Laboratory of S, §  Sehwoizerischer Kalibrierdienst
Schmid & Partnaer % o Servies suiss détalonnage

Engineering AG = Servizko svizzero di tarsturn
Zeughausstrasse 43, B004 Zusich, Switoerland ‘Eﬁﬁfr‘:‘\:\ﬂ W S  Swies Callbration Service
ol
Accredied by the Swiss Accreditation Servics (SAS) Accreditation Ne.: SCS 108

The Swiss Accroditation Secvics & onb of the signatories 1o the E&
Multilateral Agreement for the recogniticn of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) 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 accessories and multiple transmitters”,
March 2010

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

o Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Hetumn 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 paramefers: 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%.

Cedificate Mo: DSGHZV2-1085_Mayil Page 2 of 16
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Measurement Conditions

DASY system configuration, as far as not

iven on page 1.

DASY Version DASYS V5286
Extrapolation Advanced Exirapolation

Phantom Modular Flal Phantorn V5.0

Distance Dipole Center - TSL 10 mim with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (£ direction)

Frequency

B200 MHz + 1 MHz
5300 MHz + 1 MHz
5500 MHz = 1 MHz
5600 MHz = 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied,

Temperature Parmittivity Conductivity
Morminal Head TSL parameters 220°C 38.0 4.68 mha/m
Measured Head TSL parameters (22.0=02)%C 56 % 4.50 mha'm + 6 %
Head TSL temperature change during test = 0.5%C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Heasd TSL Condition
SAR maasured 100 mWW input power T.94 Wikg

SAR for nominal Head TSL paramaters

normalzed 1o W

79.6 Wikg + 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 miY inpud power 2.27 Wikg
SAR for nominal Head TSL parametors nesmalized 1o 1W 22,7 Wikg = 19.5 % (k=2)

Cortificate No: DSGHZV2-1085_May13
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Head T5L parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 359 4.78 mho'/m
Measured Head TSL parameters (22.0x0.2)°C WI=E% 4,60 mho'm = & %
Head TSL temperature change during test <0.5°C —
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em” (1 g) of Head TSL Candition

SAR measuned

100 miY input power

8,30 Wikg

SAR for nomanal Head TSL parameters

normalized o 1W

831 W/ kg = 19.9 % (k=2)

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

comndition

SAR i asuned

100 mhY input power

2.37 Wikg

SAR for nominal Head TSL paramatars

nesrnalized 1o 1W

23.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

Thé following parameaters and calculations were applied,

Temperatura Permittivity Conductivity
Mominal Head TSL paramatars 22 0°C 358 4 96 mha'm
Measured Head TSL parameaters (220£02)°C 361 x6% 4,70 mhafm + 6 S
Head TSL temperature change during test = 0.5°C o
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 Wikg

SAR for neminal Head TSL parameters normalized to 1W B4.3 Wikg = 19.9 % (k=3)
SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measuned 100 mW input power 2.40 Wikg

SAR for nominal Head TSL paramaters

normalized to 1W

24.0 Wikg = 19.5 % (k=2)

Cartificals Mo; DSGHzV2-1085_May13
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.5 5.07 mhwo/m

Measured Head TSL parameters (22,0 £ 0.2) *C IE0£E% 4.89 mho/m = 6 %

Head TSL temperature change during test <0.5%C ween e
SAR result with Head TSL at 5600 MHz

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

SAR measuned 100 mW input power B.24 Wikg

SAR for neminal Head TSL parameters normalized o 1W B2.8 Wikg + 19.9 % (k=2)

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

SAR maasuned 100 mW input power 2.34 Wiikg

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

The following parametars and calculations were apolied.
Temperature Permittivity Condustivity

Nominal Head TSL parametars 220°C =3 5.27 mha'm

Measured Head TSL parameters (220x0.2)°C BET2E% 5.11 mho/m = & %

Head TSL temperature change during test <0.5°C e s
SAR result with Head TSL at 5800 MHz

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

SAR measuned 100 mW input power 7.86 W/kg

SAR for nominal Head TSL parametars nommalized to 1W TE.T Wikg = 19.9 9% (k=2)

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

SAR measuned 100 mW ingput powar 2.23 Wiy

SAR for nominal Head TSL parametars normalized to 1W 22.3 Wikg = 18.5 % (k=2)
Cartificate No: DSGHzV2-1095_May13 Page 5 of 16
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Body TSL parameters at 5200 MHz

Thea following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.0 5.30 mivym
Measured Body TSL parameters (220 0.2)°C 496 + 5% 5.41 mho/m £ 6%
Bady TSL temperature change during test < 050 =
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measured 100 MW imput powar T Wikg

SAR for nominal Body TSL parameters

nmormalized to 1W

746 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.08 Whkg

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

The following parameters and calculations wene applied.
Temperature Parmittivity Conductivity

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

Measured Body TSL parameters (22.0=0.2)°C 494=6% 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 Bedy TSL Conditian

SAR measured 100 MW inpaut power 7.58 Wikg

SAR for nominal Body TSL paramelars nenmalized 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 lor nominal Body TSL paramelens nomalized to 1W 21.3 Wikg £ 19.5 % (k=2)

Cearificate Mo: DBEH2V2-1085_May13
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Body TSL parameters at 5500 MHz

The fellowing parameters and calculations ware applied.

Temperature Permittivity Conductivity
MNeminal Body TSL parameters 220G 486 5,85 mho/m
Measured Body TSL parameters (220202 °C 481 6% 5.80 mhoim = 8 %
Body TSL temperature change during test <0.5°C - -
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 7.0 Wikg

SAR for noménal Body TSL parametaers

nomalized to 1W

79.1 Wikg £ 19.9 % (k=2)

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

SAR measurad 100 mW input power 218 Wikg

EAR for nominal Body TSL parameiars normalized to 1W 22,0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following pararmetens and caloulations wen: applied,
Temperature Permittivity Conduchivity

Mominal Body TSL paramebers 220°C 48.5 5,77 mhaim

Measured Body TSL parameters (22.0=0.2)°C 490 = 5% 5.60 mhoim = & %

Body TS5L 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 miV inpul power 7.76 Wikg

SAR for nomingl Body TSL paramaters normalized 1o 1W 77.8 Wikg + 19.9 % (ku2)

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

SAR measured 100 mW input power 215 Wikg

SAR for nominal Body TSL paramaelers normalized to 1W 21.8 Wikg = 19.5 % (k=2)

Certificate Mo: DSGHzV2-1055_May13
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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 mhofm
Measured Body TSL parameters (22,0 £0.2) °C BE=E% .24 mho'm £ 6 %
Body TSL temperature change during test = 0.5 -

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 em® (1 g) of Bady TSL Conditicon
SAR measured 100 mW input power T.47 Wikg
SAR for nominal Body TSL parameters normmalized to 1W 75.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW Inpart power 2.08 Wikg
5AR for nomingl Body TSL parameters riemalized o 1%W 20,7 Wikg = 19.5 % (k=2)

Cartificate Mo: DSGHZV2-1085_May13
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Antenna Parameters with Head TSL at 5200 MHz

Impedancs, ransformed to feed point 5020-64i0

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

Impedance, transformed to feed point 5020-33j0Q

Raturn Loss - 286 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, fransformed fo feed point 5320-220

Raturn Logs - 28.5 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed point 5600 -1.1 02

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

Irmpadancs, transiormad to fead point 55.4 L} - 2.8 j2

Aetum Loss - 24.8 4B
Antenna Parameters with Body TSL at 5200 MHz

Imipadancs, ranshommead to fead point 507 L3 - 5.3

Rétum Loss -255d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point BB80-15j0

Ratum Loss -35.54dB
Antenna Parameters with Body TSL at 5500 MHz

Impedanca, iansformed to fead point 380 -12M

Retum Loas - 28.4 dB

Cardificats Mo: DEGHzV2-1085_May13
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Antenna Parameters with Body TSL at 5600 MHz

Impadancs, ransformed to feed point 5620+ 1.1 j
Retum Loas - 24.5 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to fead point B5.6 0 + 0.3 jix
Retum Loss - 25.5 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.208 s

After long tarm wse wilh 100W radiated power, only a slight warming of the dipola near the leedpoint can be measuned,

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

Mo excassive force must be applied 1o the dEpole arms, because they might bend or the soldered connections near the
faadgaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Seplember 24, 2010
Cartificate Mo: DEGHzV2-1085_May13 Page 10 af 16
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DASYS5 Validation Report for Head TSL

Date: 30.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2: Serial: DSGHzV2 - SN: 1095

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

Medium parameters used: f= 5200 MHz: 6 = 4.5 '-:.n'm & =36.5; p= 1000 kg/m’ , Medium parameters used:
f=5300 MHz; a = 4.6 S/m; & = 36.3; p = 1000 kg/m” , Medium parameters used: f = 3500 MHz; o = 4.79
Sm; :;,- 36.1; p= 1000 Istg_.fm Medium parameters used: = 5600 MHz; o = 4.80 S/m: & = 36; p= 1000
kg/m’ , Medium parameters used: f = 5300 MHz; o = 5.11 S/m: &=35.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard; DASY S (IEEEMECFANSI 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, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28.12.2012, ConvE(4.81, 4,81, 4.21 ¥ Calibrated: 28.12 2012;

= Sensor-Surfage: |.4mm (Mechanical Surface Detection)

+  Electronics: DAE4 Sn601; Calibrated: 25.04.2013

+ Phantom: Flat Phantom 5.0 {front); Type: QDRODOPS0AA; Serial: 1001
+ DASYS2 52.8.6(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=1.4mm

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 {E.ﬁ:ﬂﬂ}f{:uhe ¥ Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65,596 ¥im:; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.3 Wkg: SAR(10 g) = 2.37 Wikg

Maximum value of SAR (measured) = 193 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube : 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(1 g) = 8.42 Wikg; SAR(10 g) = 2.4 Wikg

Maximum value of SAR (measured) = 20,0 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm [Sxﬁx?]f{:uhe = Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.341 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 32.9 Wike

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

Maximum value of SAR {measured) = [9.9 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 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

=6.00

-24.00
-30.00
0dB =192 Wikg = 12.83 dBWikg
Cartificate Mo: DSGHzYV2-1085_May13 Page 12 of 16
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 31.05.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1095

Communication System: UID 0 - CW ; Frequency: 3200 MHz, Frequency: 5300 MIz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.41 5/m; & = 49.6; p = 1000 kg/m” , Medium parameters
used: f= 5300 MHz; o = 5.53 S/m; & =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: Flar Section

Measurement Standard: DASY S (IEEEAECIANSI C63.19-2007)

DASY 52 Configuration;

+ Probe: EX3DV4 - SN3503; ConvlF(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(4.22 432,
4,22); Calibrated: 28.12.2012, ConvF{4.38, 4.38, 4.38); Calibrated: 28.12.2012;

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

»  Electronics: DAE4 Sn601; Calibrated: 25.04.2013

¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial; 1002
« DASYS252.8.6(1115); SEMCAD X 14.6.97117)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (BxBx7)/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/ke

SARCL g) = 7.44 Wikg; SAR(10 2) = 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=14mm

Reference Value = 58,871 Vim; Power Dirifi = -0.01 dB

Peak SAR (extrapolated) = 30.4 W/kg

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

Maximum valuee of SAR (measured) = 17.5 W/ikg

Dipole Calibration for Body 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 = 58.666 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.6 Wikp

SAR(] g) = 7.89 Wikg: SAR(10 g) = 2.19 W/kg

Maximum value of SAR (measured) = 18,7 Wikg

Ceriificate MNo: DSGHZV2-1095_May13 Page 14 of 16
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement 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 Wkg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration for Body 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 = 55.451 Vg Power Drift = -0.03 dB

Peak SAR (exirapolated) = 34.60 Wike

SAR( g) = 747 Wikg; SAR(10 g) = 2.06 Wikg

Maximum value of SAR {(measured) = 18.2 W/ikg

-12.00

-30.00
0dB =182 Wike = 12.60 dBW/kg

Cortilicale No: DSGHZV2-1095_May13 Page 15 of 16

Page 66 of 90
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




S

== Compliance Certification Services Inc.

Date of Issue: September 17, 2015

Report No

.. C150805R02-SF

Impedance Measurement Plot for Body TSL
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D5GHzV2,Serial N0.1095 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 D01,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 -

5500MH
z 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.31.2013 | -24.762 - 56.021 - -1.141 -

5600MH
z 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 -
S500MHz 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 ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
P S11 Mag & /

5

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

U [FL Del]

-

Prink

Abart: Printing

Printer Setup...

Inwvert Image
ON

ES0914 Setup

il H Misc Setup

Backlight
ON

—_—
Firmware:
| Revision

v

Statt & GHz

D5GHzV2-Body

IFBW 70 kHz Stop & GHz

W1 Start & GHz TFEW 70 kHz Stop 6 GHe [ [!

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
[F1 pel]

p L Ackive ChfTrace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State

v

Print

Abart Printing

Printer Setup...

Inverk Image
0N

ES0914 Setup

H Misc Setup

Backlight
0N

—_—
Firmwate
| Revisian

Statt & GHz IFEW 70 kHz Stop & GHz

v

1 Start & GHz

IFBW 70 kHz Stop & GHz [E4)
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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 D01,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 No0.1095
Head

Date of Measurement LReturn D?Ita Impzzzlnce Delta Illferaegc;g?\% Delta
oss (dB) | (%) (ohm) (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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D5GHZzV2 Serial No.1095

Body

Date of Measurement LReturn Dcoalta Imngzlnce Delta I:;npaegcigircye Delta
oss (dB) | (%) (ohm) (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.

Page 71 of 90

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




I~ r= Compliance Certification Services Inc.

Date of Issue: September 17, 2015 Report No .: C150805R02-SF

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] .

-10

-40

Start 5 GHz IFEW 70 kHz Stop b GHz Start 5 GHz IFBW 70 kHz Stop 6 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

[dTr1]

40.00

10.00

-10.00

-40.00

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

Fevchaimattiase 43, 2004 Zurmsch, Swizeriee

E Sehimeizprischor Kplinerdimhal

':-'- S lon 6L Gk d'Fissnnoge
DRI RrIeru I TP LS

Swims Callbreiimn Seirvets

hecrudilatian No.: SCS 0108

Sy =daterpd Apre s Tha recognitaon of callbrafion certificeies

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 calbratlon voltage. Influence of offset voltage &5 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 generatad

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

melifi=min Fla' CIAES-1745, 15 D 9] E
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DC Vollage Measurement

Low Range 1 [oaa i ¥ | 3, = = = LH=g Icas = |l

Connector Angle

Connector Angle [0 be w=mad in DASY i
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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 -:.l.rqllul l -..:IJ.ILG L = | 1.52 a.m
Channel X = Input 2000338 | |71 40l
Chanmas| Y + Inpul | 2000, B 183 L CHD
Channal ¥ + Inpul 20003.32 1.15 i1 |
L;;un.nzl L = Input -:-'I:I.'.;'l-'a &l | 0.58 | oo
E.‘hun;l:.z. : + Input 200028 B3 | 1114 l 001
Channel 2 Input 0w | 0 56 | 0.00
&:muzl z - Il I 000854 | .61 | {00
Low Range Ft-umﬁnq_ Eu'.u':u Difference (V) Errw'_ﬁl—]
Channal X » Input S0, 54 Q.10 Tl
Chanmsa| X + Input 20071 .31 016
Channa| X - Input -159.009 0.05 { "IE
Charnna| Y =+ Input .;=|_-|::|_| T -0 -:I-! 000
Cnannal ¥ + Input | 20024 -0. 7% 0.38 -
ChannelY - input 15948 035 018
Channal £ * L.ﬂpul‘ 2001 .28 043 {02
Channel Z + Iipiit 199 86 -1.100 -0.50 :
Channs| I = gLt 201 57 -2 TE 1.38
2. Common mode sensitivily
DOASY mapsuramant pammalers: Aulo Jero Time: 3 ses, Masauiing ima: 3 sec
Common imods I High Rangs Lowd Range
input Voltage {mi] Avarags Roading (W) Ayerage Reading [uV)
Channal X L [ 7.5 -8.59 I
200 | 10.21 &3
¢|1III"II'I.!.‘1- ¥ 00 7.5 P |
— L B.40 _F- 24
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 Pogo 4
Page 77 of 90

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




CESE=

Compliance Certification Services Inc.

Date of Issue: September 17, 2015 Report No .:

C150805R02-SF

g, .l‘:l.ﬂ Converter 'L""lh]l,.-; wl1h in

puls shorted

5Y (heesunairant pansme Aabo Zan Time: 3 sed, Moasuwring lime; 3 sec
| High Renge (LS8} Low Rengs [LSB)
| Creanme x | 5877 70
I "
| Ehamnaf ¥ | Bas| i G
| Chareres| Z | 15843 17349

5. Inpul Oifset Measurement
DASY measurémeant paramalers

et 1L

ALta

Zern Time: 3 sac; Messurmg

e 2 ans

| | Avoraps (V) | min. Oftsat {p¥) | man Offaat {8 s JIJE;::“mn
al
|c hanned X | 1 246 ' 0.58 [
! | ' v
Channed ¥ | 0.3 1.45 044
Channel £ 40.64 | -1.73 h 2 &.51
B. Input Offset Current
Mominal Inpul clnsuliry oflset aurrénl an all chanrela: <3514
7. Input Resistance (Tyical seiues o informadian]
faraing (kOhm) M::!erq {MChm)
Channel X 200 20
Channel ¥ 1] -
| Channed 2 20 208
8. Low Batlery Alarm Voltage [Tipical valuss far nfomnation)
Typleal values Alarm Level (VDC)
Supply {#+ Yoc) T8
Supply |- ¥oo) 7B

9. Power Consumption (Typical values far inlormalion)

Typical walues

Swiitched off (maA) | Stand by (mi}

Transmitting {ma)

Supply [+ Veo) w000 o5 T
Supply [- Voo) 00 B [ B
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Calfbration Laboralory ol Schmuirarischir RaShrisndsens

i J 5
;| A & Farinmar - Swrwivd bisabe dotsionmage
ad D C T L T
Enginearng Al i'a Hﬁ'h' O 5 Sarvizia B iErem i te

Tpughaunsiiasss 3, Ed Funch, Swaoariand Saiss Calkrsfion Sarmca

A ind by the Swiss Azedditcn Serang (545 hccreditasicn Mot SCS 0108
The Swise Arcodisben Baivics 14 ot 0f B glgnasonss in == EA

Waitimtaral Agmeersaiil far e ecogniiien of caliteeton cerlil:sas

cuani  CCS-CN (Auden) Cetificaie ¥o: EX3-3T88_JullS

[CALIBRATION CERTIFICATE |

Cifyie EX3004 - 5N:3758

O CAL-D vE, (A CAL-14 w4, O CAL-23 w5, DA CAL-25.v6
Calibration procedun for dosimeinic E-field probes

| Gabtrabon deta July 24 2015

: W i |-k il 1Y 1B
Tiee r it resiesi e doasiisiis e Faceatdiy i natonsl sdaale il i maskzn the pivecal prds ol MRS | =

The meEsuameiis &l T uncensnmess wih comidance pobelaly &b yen o5 e olpamp peges @ E CET P o

Al calilsinrs hpess besh cordusad 0 i ciosed bbormcry tekty mrvamedtml [Enperag 22 = 3L and fumasey U

[aldraion Epedommea aed [ TE onbesl e cnldiahisn |

|
| Sehiduisd Cakbralicon |

BH. E5D5E (30)

AW 55277 il

HH: SR

2h: T A

= : 180050 1n houae checa (-4}

S el Tl JNSET, e i |
Culibimed by Dlimstha Limibled L proe sy Teofndian L |I

bk
| Aprrrami iy Emin Pokowic Tachrezal Warage:

lemsmar July M, T

| Tesn culinnton caniloome 4hal roi be reprodeced secap n full willia WEDED Bl o thee bnbrricry

Carificals Mo EX-ITHA duih a1 of 11
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Calibration Laboratory of L g Sohewosrcher Kaibrisrdens
Schmid & Parinss . o 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

Glossany:

oL lisse smmuialing Bouid

MORMe v 7 serEdnily N Ires space

FpuF sarssmaty i TSL f NOBEME.y.T

OCH dicde compression painl

CF crast faciorn {1iduty_cycie) of fie BF signgé

LB CD mipchlahon depspndanl insangalion parmmss|ers

Palarizakion § o raletan anmund probe Axis

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

Connactor Angle infarmaticn used in BASY =y=tem to align probe sersar X to the mobot coomdinsle System

Calibration is Performed According to the Following Standards:

@) |EEE S 1620.2013, "IEEE Recommended Pratiica for Datermining the Pesk Spatiak-Averaged Spacilic
Absarghicn Fate (SAR) iniha Human Hasd from Winaless Commurications Davicas: keasuremant
Technigues®, Juns 2083

By IEG G2208-1, "Proceduis 1o measurs e Specfic Absorplion Rala [SAR) Tor hiand-hald devices used in cloga
prozimily o tha ear (frequency mrge of 300 MHz o 3 G2, Febaiary QU5

o) IEG 62200-2, "Procaduna o delermine 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

di HDB BESES4, "SAR Measurement Requiremants for 100 MMz 1o G 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)
MORMy,y, = are aily intermediata values, La_ ihe uncarsnties of NOR M.y, Z does not affect ihe E-lield
uncertainty mside TSL [2ee below CamaF)

«  NORMTY, gz = NORMY, 2 " reguancy_maparse 28 Frequancy Rosponse Cha), Ths ineanration =
mplemaniad n DASYS software verakns kter than 4.2, The uncerainty of the frequency responss s nchiced
in the staled uncartainty of ComreF

« DCPx iz OCF are numencal linearizaiion paramalers assessed based on he data of pawer sweap wiih LY
signal [no urcerainty raguired]. DCP does not dapand on frequency nor mieda

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

o  AgyE Bz Cryr De e WAx )z A B C, 0 ere numancal inaanzabon paramalers SERESSR0 Dasead 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

e ConuF ong Boundary Efect Parameters: Assassed in fiai phamiom wsing E-figld {or Temperahsre Trarstar
Saandard for | < B00 MHzZ) eng neide waveguida using anafybcal field disiibutions based on powes
measurements far [ = B0 MHz. The sama setups are used lor assassmeni of e Darametars agpoe for
bouridary compansation [akha, dapth) of which fypical uncertainly valies are given. These peramatans ans
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

s Spherical isciropy (3 devistion fam isatropy). 0 & Niald of low gradents reslized u=ng a flat phaniom
axposed by 8 pabon anlkena.

«  Sensor Cifset The sensor affeet corrasponds lo the offsed of wriual measuremeni cenler from Ihe prabe ip
[an prabs &os), Mo ioerance reguired

s Connestor Angle: The angle is assessed using the information gained by datermining the NORMx {n0
uncariany required)

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

Lol In-coempal b sl DASY S systaml
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Paramaters

Modulation Calibration Paramaiers

procat

Commisnicalhan Sysiom Bame

rtaindy
1y Fai@ CoveTans

il approximateky 855

B T ryY N
1
A& B 'R Lims
dB dE s ' il
i rnessuremeant s stated ag the standard L artainly of measuremeanl

ar k=7 wiick .
acior k=2, whnech o @ [

armal distributson corresponds io 8 coverags
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parametsr Determined in Head Tissue Simulating Media

f (k) Pasmitizaity [Sivm) ConvF X Canl ¥ ~orvF I Alpha ITH | =g}
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibralion Parameter Determined In Body Tissue Simulating Media

{alins ity 3
FiMHE Parmidivity Eliti CanvE M ] ok | ConyF I Alpkia | e
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Frequency Response of E-Field

EM-Call:ifi110 EXX, Waveguide: R22)

B3

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

=G0 M-z, TEM =1800 MH;

Uncerainty of Axial solropy ASsassmant: 3
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Dynamic Range f(SARzaq)

11 ERM Cexl

=

Incartainty of Linsarity Assessment: £ [
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Conversion Factor Assessment

[ = B3N M WGELS BY M cornFl 300 MHe, WELS R H

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

B i .4 ]2 aa il 4 0.B iR

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

CUthar 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

APPENDIX D: DUT AND SAR STEUP PHOTO

END REPORT
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