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1 Testing Laboratory
Company Name SGS Korea Co., Ltd. (Gunpo Laboratory)
Address Wireless Div. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of
Korea
Telephone +82 +31 428 5700
FAX +82 +31 427 2371
All SGS services are rendered in accordance with the applicable SGS conditions of service available on request
and accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx
2 Details of Manufacturer
Applicant Intel Mobile Communications
Address Intel Mobile Communications 100 Center Point Circle Suite 200 Columbia, SC
29210 USA
Email steven.c.hackett@intel.com
Phone No. 803-216-2344
3 Description of EUT(S)
EUT Type Module
Model Name 8260D2W
Host Device Notebook PC
Host Device Name NP500R5L
Serial Number 0JAF91FG900060N
Mode of Operation WLAN, Bluetooth
Duty Cycle 1 (WLAN, Bluetooth)
Body worn Accessory None
Tx Frequency Range 2412 ~2462 (WLAN_11b/g/n)
5180 ~5240 , 5260 ~ 5320 (WLAN _1la/n/ac)
5500 ~ 5700 (WLAN _11a/n), 5500 ~ 5720 (WLAN _llac)
5745 ~ 5825 (WLAN_11a/n/ac)
2402 ~ 2480 (Bluetooth)
Antenna Information Port Main Aux
Manufacturer WNC WNC
Type PIFA PIFA
Main Antenna Gain (dBi) Aux Antenna Gain (dBi)
2.40 GHz -0.20 2.40 GHz 0.57
5.150 GHz ~ 5.350 GHz 1.06 5.150 GHz ~ 5.350 GHz 0.81
5.470 GHz ~ 5.725 GHz 2.04 5.470 GHz ~ 5.725 GHz 0.08
5.725 GHz ~ 5.850 GHz -1.35 5.725 GHz ~ 5.850 GHz 0.65
4 The Highest Reported SAR Values
. Highest Reported SAR
Equipment Class Band
AP 19 (W/kg)
DTS 2.4 WLAN 0.445
UNII 5.8 WLAN 0.509
NI 5.3 WLAN 0.534
5.6 WLAN 0.606
DSS Bluetooth N/A
Simultaneous SAR per KDB 690783 D01v01r03 0.816
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5 Test Methodology
ANSI C95.1-1999: 1IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency

Electromagnetic Fields, 3 kHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as averaged over any

1 gram of tissue for portable devices being used within 20 cm of the user in the uncontrolled environment.

Test tests documented in this report were performed in accordance with IEEE Standard 1528-2013 and the following

published KDB procedures.

In additions;

KDB 865664 D01v01r04

SAR Measurement Requirements for 100 MHz to 6 GHz

X ]

KDB 447498 D01v06

Mobile and Portable Devices RF Exposure Procedures and
Equipment Authorization Policies

KDB 447498 D02v02r01

SAR Measurement Procedures for USB Dongle Transmitters

KDB 248227 D01v02r02

SAR Guidance For IEEE 802.11 (Wi-Fi) Transmitters

(KO

KDB 615223 D01v01r01

802.16e/WiMax SAR Measurement Guidance

KDB 616217 D04v01r02

SAR Evaluation Considerations for Laptop, Notebook, Netbook and
Tablet Computers

KDB 643646 D01v01r03

SAR Test Reduction Considerations for Occupational PTT Radios

KDB 648474 D03v01r03

Evaluation and Approval Considerations for Handsets with Specific
Wireless Charging Battery Covers

KDB 648474 D04v01r03

SAR Evaluation Considerations for Wireless Handsets

RF Exposure Considerations for Low Power Consumer Wireless Power

ODOoOoo0odx

KDB 680106 D01v02 .
Transfer Applications

KDB 941225 D01v03 3G SAR Measurement Procedures

KDB 941225 D05v02r04 SAR Evaluation Considerations for LTE Devices

KDB 941225 D06v02:01 SAR E.V.a'luatlon Procedures for Portable Devices with Wireless Router
Capabilities

KDB 941225 D07v01r02 SAR Evaluation Procedures for UMPC Mini-Tablet Devices

6 Testing Environment

Ambient temperature : 18°C ~25°C
Relative humidity : 30% ~ 70%
Liquid temperature of during the test <= 2°C
Ambient noise & Reflection :<0.012 W/kg

Report File No:  F690501/RF-SAR002308

Date of Issue :  2015-11-27

(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)
RTT5041-76(2015.10.01) (2)

A4 (210mm x 297mm)



SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 7/82

7  Specific Absorption Rate (SAR)

7.1 Introduction
SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The SAR
distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical
modeling. The standard recommends limits for two tiers of groups, occupational/controlled and general
population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In
general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled

7.2 SAR Definition
The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an

incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as

SAR — d (dW) . d (dW)
—dt\dm/  dt\pdv
SAR is expressed in units of Watts per kilogram (W/kg)

below:

SAR measurement can be either related to the temperature elevation in tissue by

( ot )
Where: C is the specific head capacity, 0T is the temperature rise and 6t is the exposure duration, or related to the
electrical field in the tissue by

o|E|*
SAR = ——

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field

strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.
7.3 Test Standards and Limits
According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria published
by the American National Standards Institute (ANSI) for localized specific absorption rate (““‘SAR”’) in Section 4.2
of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3 to 300 ,” ANSI/IEEE (C95.3-2003, Copyright 2003 by the Institute of Electrical and Electronics Engineers,
Inc., New York, New York 10017. These criteria for SAR evaluation are similar to those recommended by the
National Council on Radiation Protection and Measurements (NCRP) in “Biological Effects and Exposure Criteria
for Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986,

Bethesda, Maryland 20814. SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting
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source. SAR values have been related to threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 to 6 . Portable devices that transmit at frequencies above 6 are to be evaluated
in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to demonstrate
compliance with MPE field strength or power density limits for devices operating above 6 should be made at a
minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the whole-body and spatial peak SAR
not exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube).
Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20 W/kg, as averaged
over an 10 grams of tissue (defined as a tissue volume in the shape of a cube). Occupational/Controlled limits apply
when persons are exposed as a consequence of their employment provided these persons are fully aware of and
exercise control over their exposure. Awareness of exposure can be accomplished by use of warning labels or by
specific training or education through appropriate means, such as an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of
a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube). General
Population/Uncontrolled limits apply when the general public may be exposed, or when persons that are exposed as
a consequence of their employment may not be fully aware of the potential for exposure or do not exercise control
over their exposure. Warning labels placed on consumer devices such as cellular telephones will not be sufficient

reason to allow these devices to be evaluated subject to limits for occupational/controlled exposure in paragraph

(d)(1) of this section.

Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(Hands/Feet/ Ankle/Wrist)

(Partial) 1.60 m W/g 8.00 m W/g
Partial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR 400 m Wig 2000 m Wig

1. The spatial Peak value of the SAR averaged over any 1g gram of tissue (defined as a tissue volume in the shape

of a cube) and over the appropriate averaging time.

2. The spatial Average value of the SAR averaged over the whole body.

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the

shape of a cube) and over the appropriate averaging time.
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8 The SAR Measurement System

A block diagram of the SAR measurement System is given in Fig. a. This SAR Measurement System uses a

Computer-controlled 3-D stepper motor system (SPEAG DASY 5 professional system). The model EX3DV4 field

probe is used to determine the internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei[*)/ p

where ¢ and p are the conductivity and mass density of the tissue-simulant.

The DASY 5 system for performing compliance tests consists of the following items:

* A standard high precision 6-axis robot (Staubli TX family) with controller, teach pendant and software. An arm
extension is for accommodating the data acquisition electronics (DAE).

* A dosimeter 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.

¢ 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.

L ——

Fig a. The microwave circuit arrangement used for SAR system verification

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

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

¢ A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

* A computer operating Windows 7.

*  DASY 5 software.

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

¢ The ELI phantom enabling testing flat usage.

*  Tissue simulating liquid mixed according to the given recipes.

*  Validation dipole kits allowing to validate the proper functioning of the system.
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9 System Components
9.1 Probe
Construction :  Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents, 4
e.g., DGBE)
Calibration . Basic Broad Band Calibration in air Conversion Factors
(CF) for HSL 835 and HSL1900.
Additional CF-Calibration for other liquids and
frequencies upon request.
Frequency D10 to6 ; Linearity: £ 0.2 (30 to6 )
Directivity D +03 in HSL (rotation around probe axis) -
+0.5 in tissue material (rotation normal to probe axis) EX3DV4 E-Field Probe
Dynamic Range : 10uW/gto> 100 m W/g;
Linearity: £ 0.2  (noise: typically < 1 uW/g)
Dimensions > Overall length: 337 (Tip length: 20 )

Tip diameter: 2.5 (Body diameter: 12 )
Distance from probe tip to dipole centers: 1
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
with precision of better 30%

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration
Certification Report.

9.2 ELI Phantom

Construction : Phantom for compliance testing of handheld and body-
mounted wireless devices in the frequency range of 30
to 6 . ELI is fully compatible with the IEC 62209-2
standard and all known tissue simulating liquids. ELI 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 compatible with all SPEAG dosimetric probes and
dipoles.

ELI V5.0 has the same shell geometry and is manufactured
from the same material as ELI4, but has reinforced top
structure

ELI Phantom

Shell Thickness © 2.0 mm= 0.2 mm

Dimensions * Major axis: 600
Minor axis: 400
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9.3 Device Holder
Construction:

Construction:

In combination with the Twin SAM PhantomV4.0/V4.0C
or Twin SAM, 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, flat phantom).

Simple but effective and easy-to-use extension for
Mounting Device that facilitates the testing of larger
devices according to IEC 62209-2 (a.q.. laptops, Cameras,
etc.). It is lightweight and fits easily on the upper part of
the Mounting Device in place of the phone positioned.
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10 SAR Measurement Procedures

10.1  Normal SAR Measurement Procedure

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device

under test in the batch process. The Minimum distance of probe sensors to surface determines the closest

measurement point to phantom surface. The minimum distance of probe sensors to surface is 1.4 . This distance

cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the probe properties.

Step 2 and 3: Area Scan & Zoom Scan Procedures

The entire evaluation of the spatial peak values is performed within the Post-processing engine (SEMCAD). The

system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to find the cube with highest

averaged SAR is divided into the following stages:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

3. The generation of a high-resolution mesh within the measured volume

4. The interpolation of all measured values from the measurement grid to the high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

6. The calculation of the averaged SAR within masses of 1 g and 10 g.

Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference

measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the field

difference in dB from the reading conducted within the last Power Reference Measurement. This allows a user to

monitor the power drift of the device under test within a batch process. The measurement procedure is the same as

Step 1.
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< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >

=3 GHz >3 GHz
Maximum distance from closest measurement point
; 3 . S+ 1 mm Yerdein(2) £ 0.5 mm
{geometric center of probe sensors) to phantom surface : mz)
Maximum probe angle from probe axis to phantom 300 4 1° 20° 4 (¢

surface normal at the measurement location

<2GHz <15 mm
2=3GHz: =12 mm

I-4GHz <12 mm
4 -6 GHz: < 10 mm

Maximum area scan spatial resolution: A% e AYares When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one

measurement point on the test device,

: . : <2GHz: <8 mm 3-4GHz <5mm’
Maximum zoom scan spatial resolution: AXzae. AYzeom 23 .GHz <5 mm" 4 — & GHz: <4 mm’
I-4GHz =4 mm
uniform grid: Azg.in) <5 mm 4-35GHz =3 mm
5—6GHz <2 mm
Maximum zoom scan AZzeonl 1 ): between 34 GHz =3 mm
spatial resolution, 1" two points closest <4 mm 4-35GHz <2.5 mm
normal to phantom to phantom surface §-6GHz =2 mm
surface graded
grid
Mﬂlu-cur.“]} 1 j:
between subsequent < 1.5 Adzendn=1)
paints
— 3-4GHz =28 mm
:}III:::::I“ ol Y. Z =30 mm 4-5GH=z =25 min
5—-6GHz =22 mm

Mote: 8 is the penctration depth of a plane-wave at normal incidence to the tissue medium; see drafi standard [EEE
P1528-2011 for details.

" When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of
KDB 447498 is < 1.4 Wikeg, =8 mm, =7 mm and < 5 mm zoom scan resolution may be applied, respectively, for
2GHz o 3 GHa 3 GHz to 4 GHz and 4 GHz to 6 GHz
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11 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. 1. The daily system accuracy
verification occurs within the flat section of the ELI phantom. A SAR measurement was performed to see if the
measured SAR was within +/- 10% from the target SAR values. These tests were done at 2450  , 5300

5600 , and 5800 . The tests were conducted on the same days as the measurement of the DUT. The obtained

results from the system accuracy verification are displayed in the table 1. (SAR values are normalized to 1W forward
power delivered to the dipole). During the tests, the ambient temperature of the laboratory was in the range (22 £ 2) °©
C, the relative humidity was in the range (55 + 5) % R.H and the liquid depth above the ear reference points was > 15
cm £ 5 mm (frequency < 3 GHz) or > 10 cm £ 5 mm (frequency > 3 G Hz)in all the cases. It is seen that the system is

operating within its specification, as the results are within acceptable tolerance of the reference values.

D C F

A B E

Fig 1. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E8247C Signal Generator
B. EMPOWER Model 2001-BBS3Q7ECK Amplifier
EMPOWER Model 2092-BBS5K8CAJ Amplifier
C. Agilent Model E4419B Power Meter
D. Agilent Model 9300H Power Sensor
Agilent Model E9327A Power Sensor
E. KEYSIGHT Model 772D Dual Directional Coupler
F. Reference dipole Antenna

' _
Photo of the dipole Antenna

Target SAR 1
I g from Measured Normalized At Liquid
Verl{l(c;?tlon Pg;),\? € Tissue Calibration SAR1g SAR1g DE\(/;i;'on Date Temp.
Certificate (0.1W) (1wW) @ (°C)
(1w)
DSZSS&\;Z 3986 ]2313(; 51.4 5.10 51.0 -0.78 2015-11-18 22.6
e | 3086 ]gig(; 76.1 7.83 783 289 | 2015-11-19 | 223
e | 3986 ggg(; 80.2 8.00 80.0 025 | 2015-11-19 | 224
2?\1'113/62 3986 ]532(;)(()1(})/ 77.3 7.63 76.3 -1.29 2015-11-19 22.4
Tablel. Results system verification
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12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Speag Model DAK-3.5 Dielectric Probe in

conjunction with Agilent ES071C Network Analyzer(300 -6 )by using a procedure detailed in Section V.
Dielectric Parameters
f() Tissue type Limits / Measured Permittivity Conductivity Slm-L:-Iated Tissue
emp(_ )
Measured, 2015-11-18 51.89 1.96
2450 Target Tissue Body 52.70 1.95
Deviation (%) -1.54 0.51
2412 Body Measurejd, .2015-11-18 52.01 1.91 22.6
Deviation (%) -1.31 -2.05
2460 Measure_d, .2015-11-18 51.86 1.97
Deviation (%) -1.59 1.03
Measured, 2015-11-19 49.89 5.30
5300 Target Tissue Body 48.90 5.42
Deviation (%) 2.02 -2.21
5210 Body Measured, 2015-11-19 50.06 5.17 223
Deviation (%) 2.37 -4.61
5270 Measurejd, .2015-11-19 49.92 5.28
Deviation (%) 2.09 -2.58
Measured, 2015-11-19 49.45 5.63
5600 Target Tissue Body 48.50 5.77
Deviation (%) 1.96 -2.43
5510 Body Measured, 2015-11-19 49.74 5.50 22.4
Deviation (%) 2.56 -4.68
5690 Measurejd, .2015-11-19 49.31 5.76
Deviation (%) 1.67 -0.17
Measured, 2015-11-19 49.01 5.97
5800 Target Tissue Body 48.20 6.00
Deviation (%) 1.68 -0.50
5775 Body Measured, 2015-11-19 49.00 5.95 22.4
Deviation (%) 1.66 -0.83
5795 Measure.d, .2015-11-19 49.02 5.97
Deviation (%) 1.70 -0.50
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The composition of the brain & muscle tissue simulating liquid
The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency ()

(% by weight) 450 835 900 1900 2450
Tissue Type Head Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3891 | 46.21 | 40.29 | 50.75 | 40.29 | 50.75 | 55.24 | 70.17 | 55.00 | 68.64
Salt (NaCl) 3.79 2.34 1.38 0.94 1.38 0.94 0.31 0.39 - -
Sugar 5693 | 51.17 | 57.90 - 57.90 - - - - -
HEC 0.25 0.15 0.24 0.10 0.24 0.10 - - - -
Bactericide 0.12 0.08 0.18 - 0.18 - - - - -
Triton X-100 - - - - - - - - - -
DGBE - - - - - - 4445 | 70.17 | 45.00 | 31.37
Dielectric Constant 43.5 56.7 41.5 55.2 41.5 55.0 40.0 53.3 39.2 52.7
Conductivity (S/m) 0.87 0.94 0.90 0.97 0.97 1.05 1.40 1.52 1.80 1.95

Salt: 99 "% Pure Sodium Chloride Sugar: 98 "% Pure Sucrose

Water: De-ionized, 16 MQ' resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 "% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether
Simulating Liquids for 5, Manufactured by SPEAG

Ingredients (% by weight)
Water 78
Mineral Oil 11
Emulsifiers 9
Additives and Salt 2
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13 Test System Validation
Per FCC KDB 865664 D01v01r04, SAR system validation status should be documented to confirm measurement

accuracy. The SAR systems (including SAR probes, system components and software versions) used for this device

were validated against its performance specifications prior to the SAR measurements. Reference dipoles were used

with the require tissue-equivalent media for system validation, according to the procedures outlined in IEEE 1528-

2013 and FCC KDB 865664 D01v01r04. Since frequency within the valid frequency range of the probe calibration

point, using the system that normally operates with the probe for routine SAR measurements and according to the

required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies, SAR

probe and tissue dielectric parameters has been included.

Dielectric

f bate Probe Péoat;e Tissue Parameters CW Validation Modulated Validation
iy SN | | P R Gl | iy | iy | e | et | oy | an
2450 | 2015-04-04 3986 2450 Body 50.55 1.89 PASS PASS PASS OFDM N/A PASS
5300 | 2015-04-12 3986 5300 Body 50.54 | 5.45 PASS PASS PASS OFDM N/A PASS
5600 | 2015-04-13 3986 5600 Body 48.22 | 5.68 PASS PASS PASS OFDM N/A PASS
5800 | 2015-04-13 | 3986 | 5800 | Body | 48.15 | 5.98 PASS PASS PASS | OFDM | N/A | PASS

< SAR System Validation Summary>
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14 Instruments List
Test Platform SPEAG DASYS Professional
Location SGS Korea Co., Ltd. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, E&E Lab
Manufacture SPEAG
Description SAR Test System (Frequency range 300 MHz — 6 GHz)
Software Reference | G\ CAD X: 14.6.100331)
Hardware Reference
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Robot TX90X L F13/5S7KC1/A/01 N/A N/A N/A
Phantom ELI Phantom TP-1244 N/A N/A N/A
Dielemiclétssessmem DAK-3.5 1107 2015-01-27 Annual 2016-01-27
Verification Dipole D2450V2 892 2015-04-22 Biennial 2017-04-22
Verification Dipole D5 V2 1106 2015-05-22 Biennial 2017-05-22
DAE DAE4 1430 2015-03-18 Annual 2016-03-18
E-Field Probe EX3DV4 3986 2015-03-25 Annual 2016-03-25
Network Analyzer E5071C MY46111535 2015-06-22 Annual 2016-06-22
Power Meter E4419B GB43311125 2015-06-23 Annual 2016-06-23
Power Meter E4419B GB43311715 2015-06-23 Annual 2016-06-23
Power Sensor E9300H MY41495307 2015-06-25 Annual 2016-06-25
Power Sensor E9300H MY41495314 2015-06-25 Annual 2016-06-25
Power Sensor E9327A US40441371 2014-12-26 Annual 2015-12-26
Signal Generator E8247C MY43321024 2015-06-23 Annual 2016-06-23
Power Amplifier 2001-BBS3Q7ECK 1032 D/C 0336 2014-12-24 Annual 2015-12-24
Power Amplifier 2092-BBS5K8CAJ 1010 2015-06-26 Annual 2016-06-26
Dual Directional 772D MY52180226 | 2015-0825 | Annual | 2016-08-25
Coupler
LP Filter LA-30N N/A 2015-07-01 Annual 2016-07-01
LP Filter LA-60N N/A 2015-07-01 Annual 2016-07-01
Attenuator 8491B 50566 2015-07-01 Annual 2016-07-01
Attenuator 05AS102-K20 A3 2015-02-25 Annual 2016-02-25
Attenuator 05AS102-K03 Al 2015-02-25 Annual 2016-02-25
Hygro-Thermometer 98585 130188 2015-06-26 Annual 2016-06-26
Digital Thermometer DTM3000 3027 2015-06-26 Annual 2016-06-26
Spectrum Analyzer E4445A MY44020523 2015-06-23 Annual 2016-06-23
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15 FCC Power Measurement Procedures

The SAR measurement Software calculates a reference point at the start and end of the test to check for power drifts. If

conducted power deviations of more than 5 % occurred, the tests were repeated.

16 Measured and Reported SAR
Per FCC KDB Publication 447498 D01v06, When SAR is not measured at the maximum power level allowed for

production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to
the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR
must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used
to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are
referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D01v01r03.
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17 Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to the
maximum allowed power to determine compliance per KDB Publication 447498 D01v06

17.1 SISO Maximum Output Power Specifications

Average power for Production (  m)

Mode Data Rate Channel Normal/Maximum Main Aux
All Data Maximum 16.5 16.5

802.11b Rates All Channels Normal 15.0 5.0
All Data Maximum 16.5 16.5

802.11g Rates All Channels Normal 15.0 5.0
802.11n All Data Maximum 16.5 16.5
HT20 Rates All Channels Normal 15.0 15.0
Maximum 14.5 16.0

3 Channel Normal 13.0 145

802.11n All Data 4 ~8 Channel Maximum 16.5 16.5
HT40 Rates S Normal 15.0 15.0
Maximum 15.0 145

9 Channel Normal 13.5 13.0

Tune-up Tolerance: -1.5 dB/+1.5 dB

Average power for Production (  m)

Mode Data Rate Channel Normal/Maximum Main Aux
All Data Maximum 13.0 13.0

802.11a Rates All Channels Normal 15 115
802.11n All Data Maximum 13.0 13.0
HT20 Rates All Channels Normal 115 115
802.11n All Data Maximum 13.0 13.0
HT40 Rates All Channels Normal 1.5 115
802.11ac All Data Maximum 13.0 13.0
VHT20 Rates All Channels Normal 1.5 115
802.11ac All Data Maximum 13.0 13.0
VHTA40 Rates All Channels Normal 115 115
Maximum 13.0 13.0

42 Channel Normal 11.5 11.5

802.11ac All Data 58 Channel Maximum 12.5 10.5
VHTS0 Rates © Normal 11.0 9.0
106 ~ 155 Maximum 13.0 13.0

Channels Normal 11.5 11.5

Tune-up Tolerance: -1.5 dB/+1.5 dB
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17.2 MIMO Maximum Output Power Specifications
Average power for Production (  m)
Mode Data Rate Channel Normal/Maximum Main Aux
MCSO ~ 7 Maximum 16.5 16.5
802.11n All Channels Normal 15.0 15.0
HT20 MCSS ~ 15 Maximum 135 135
Normal 12.0 12.0
Maximum 145 16.0
3 Channel Normal 13.0 145
Maximum 16.5 16.5
MCSO0 ~ 7 4 ~8 Channels Normal 150 15.0
802.11n 9 Channel Maximum 15.0 145
HT40 Normal 13.5 13.0
3 -8 Channels Maximum 135 13.5
Normal 12.0 12.0
MCS8 ~ 15 -
9 Channel Maximum 12.5 125
Normal 11.0 11.0
Tune-up Tolerance: -1.5 dB/+1.5 dB
Average power for Production (  m)
Mode Data Rate Channel Normal/Maximum Main Aux
MCSO0 ~ 7 Maximum 13.0 13.0
802.11n All Channels Normal 11.5 11.5
HT20 MCSS ~ 15 Maximum 10.0 10.0
Normal 8.5 8.5
MCS0 ~ 7 Maximum 13.0 13.0
802.11n All Channels Normal 11.5 11.5
HT40 MCSS ~ 15 Maximum 10.0 10.0
Normal 8.5 8.5
802.11ac All Data All Channels Maximum 10.0 10.0
VHT20 Rates Normal 8.5 8.5
802.11ac All Data Maximum 10.0 10.0
VHTA40 Rates All Channels Normal 8.5 8.5
Maximum 10.0 10.0
42 Channel Normal 8.5 8.5
802.11ac All Data 58 Channel Maximum 10.5 105
VHTS80 Rates Normal 9.0 9.0
106 ~ 155 Maximum 10.0 10.0
Channels Normal 8.5 8.5
Tune-up Tolerance: -1.5 dB/+1.5 dB
17.3 Bluetooth Maximum Output Power Specifications
Average power for Production (dBm)
Mode Normal/Maximum GFSK P1/4ADQPSK 8DPSK LE
Maximum 7.0 7.0 7.0 6.0
Bluetooth
Normal 5.5 5.5 5.5 4.5
Tune-up Tolerance: -1.5 dB/+1.5 dB
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18 WLAN
18.1 General Device Setup
The normal network operating configurations are not suitable for measuring the SAR of 802.11 a/b/g transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable variations in
SAR results. The SAR for these devices should be measured using chipset based test mode software to ensure the
results are consistent and reliable.
Chipset based test mode software is hardware dependent and generally varies among manufacturers. The device
operating parameters established in test mode for SAR measurements must be identical to those programmed in
production units, including output power levels, amplifier gain settings and other RF performance tuning parameters.
A periodic duty factor is required for current generation SAR systems to measure SAR. When 802.11 frame gaps are
accounted for in the transmission, a maximum transmission duty factor of 92 — 96% is typically achievable in most
test mode configurations. A minimum transmission duty factor of 85% is required to avoid certain hardware and
device implementation issues related to wide range SAR scaling. The reported SAR is scaled to 100% transmission
duty factor to determine compliance at the maximum tune-up tolerance limit.
18.2 U-NII-1 and U-NII-2A
For devices that operate in both U-NII-1 and U-NII-2A bands, when the same maximum output power is specified
for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1 unless the highest
reported SAR for U-NII-2A is > 1.2 W/kg. When different maximum output powers is not required unless the
highest reported SAR for the U-NII band with the higher maximum output power, adjusted by the ratio of lower to
higher specified maximum output power for the two bands, is > 1.2 W/kg.
18.3 U-NII-2C and U-NI1-3
The frequency range covered by U-NII-2C and U-NII-3 is 380 MHz (5.47 — 5.85 GHz), which requires a minimum
of at least two SAR probe calibration frequency points to support SAR measurements.
When Terminal Doppler Weather Radar (TDWR) restriction applies, the channels at 5.60 — 5.65 GHz in U-NII-2C
band must be disabled with acceptable mechanisms and documented in the equipment certification.
Unless band gap channels are permanently disabled, SAR must be considered for these channels.
When band gap channels are disabled, each band is tested independently according to the normally required OFDM
SAR measurement and probe calibration frequency point requirements.
18.4 2.4 GHz SAR Test Requirements
SAR is measured for 2.4 GHz 802.11b DSSS using either the 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 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 position using the next highest measured output

power channel; i.e., all channels require testing.

Report File No:  F690501/RF-SAR002308 Date of Issue :  2015-11-27
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 23/82

2.4 GHz 802.11g/n OFDM are additionally evaluated for SAR if highest reported SAR for 802.11b, adjusted by the
ratio of the OFDM to DSSS specified maximum output power, is > 1.2 W/kg. When SAR is required for OFDM
modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.

18.5 OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz band, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the configuration
with the largest channel bandwidth, lowest order modulation and lowest data rate. When the maximum output power
of a channel is the same for equivalent OFDM congigurations; for example, 802.11a, 802.11n and 802.11ac or
802.11g and 802.11n with the same channel bandwith, modulation and data rate etc., the lower order 802.11 mode
i.e., 802.11a, then 802.11n and 802.11ac or 802.11g then 802.11n, is used for SAR measurement. When maximum
output power are the same for multiple test channels, either according to the default or additional power
measurement requirements, SAR is measured using the channel closest to the middle of the frequency band or
aggregated band. When thereare multiple channels with the same maximum output power, SAR is measured using
the higher number channel.

18.6 Initial Test Configuration Procedure

For OFDM, in both 2.4 and 5 GHz bands, an initial test configuration is determined for each frequency band and
aggregated band, according to the transmission mode with the highest maximum output power specified for SAR
measurements. When the same maximum output power is specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated band, SAR is measured using the configuration(s) with the largest
channel bandwidth, lowest order modulation, and lowest data rate. If the average RF output powers of the highest
identical transmission modes are within 0.25 dB of each other, mid channel of the transmission mode with highest
average RF output power is the initial test channel. Otherwise, the channel of the transmission mode with the highest
average RF output conducted power will be the initial test configuration.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required. Otherwise,
SAR is evaluated using the subsequent highest average RF output channel until the reported SAR result is < 1.2
W/kg or all channels are measured. When there are multiple untested channels having the same subsequent highest
average RF output power, the channel with higher frequency from the lowest 802.11 mode is considered for SAR
measurements

18.7 Subsequent Test Configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position procedure. When the highest reported SAR (for
the initial test configuration), adjusted by the ratio of the specified maximum output power of the subsequent test
configuration to initial test configuration, is < 1.2 W/kg, no additional SAR tests for the subsequent test

configurations are required.
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19 RF Conducted Power Measurement

WLAN 2.4
Fred Average Power Average Power
Mode Ch. # Rate [ m] [ m]

) Main AUX Main + Aux

2412 1 1 16.43 16.48 -
802.11b 2437 6 1 16.40 16.42 -

2462 11 1 16.50 16.43 -

2412 1 6 - - -
802.11g 2437 6 6 - - -

2462 11 6 - - -

202 11n 2412 1 MCSO0 - - -
HT20 2437 6 MCSO0 - - -

2462 11 MCSO0 - - -

2422 3 MCSO0 14.41 14.63 17.53
81(){2&5“ 2437 6 MCS0 16.30 16.40 19.36

2452 9 MCSO0 14.34 14.46 17.41

WLAN 5.2
Erea) Measured Power Measured Power
Mode Ch. # Rate [ m] [ m]

() Main AUX Main + Aux

5180 36 6 - - -

5200 40 6 - - -
802.11a 5220 m 6 - - -

5240 48 6 - - -

5180 36 MCSO0 - - -
802.11n 5200 40 MCSO0 - - -

HT20 5220 44 MCSO0 - - -

5240 48 MCSO0 - - -

802.11n 5190 38 MCSO0 12.64 12.85 15.76
HT40 5230 46 MCSO0 12.75 12.67 15.72

5180 36 MCSO0 - - -
802.11ac 5200 40 MCSO0 - - -
VHT20 5220 44 MCS0 - - -

5240 48 MCSO0 - - -
802.11ac 5190 38 MCSO0 - - -
VHT40 5230 46 MCS0 - - -
802.11ac
VHTS0 5210 42 MCSO0 12.94 12.73 -

Report File No:  F690501/RF-SAR002308

Date of Issue :  2015-11-27

(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2)

A4 (210mm x 297mm)



SGS

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 25/82
WLAN 5.3
Freq. Measured Power Measured Power
Mode () Ch. # Rate [ m] [ m]
Main AUX Main + Aux

5260 52 6 - - -

5280 56 6 - - -
802.11a 5300 60 6 - - -

5320 64 6 - - -

5260 52 MCSO0 - - -
802.11n 5280 56 MCSO0 - - -

HT20 5300 60 MCS0 - - -

5320 64 MCSO0 - - -

802.11n 5270 54 MCSO0 12.72 12.95 15.85
HT40 5310 62 MCS0 12.85 12.76 15.82

5260 52 MCSO0 - - -
802.11ac 5280 56 MCSO0 - - -
VHT20 5300 60 MCSO0 - - -

5320 64 MCSO0 - - -
802.11ac 5270 54 MCSO0 - - -
VHT40 5310 62 MCSO0 - - -
802.11ac 5290 58 MCS0 12.41 10.49 -
VHTS0

WLAN 5.6
Freq. Measured Power Measured Power
Mode () Ch. # Rate [ m] [ m]
Main AUX Main + Aux

5500 100 6 - - -
202.11a 5580 116 6 - - -

5660 132 6 - - -

5700 140 6 - - -

5500 100 MCSO0 - - -
802.11n 5580 116 MCSO0 - - -

HT20 5660 132 MCSO0 - - -

5700 140 MCSO0 - - -

5510 102 MCSO0 12.47 12.90 15.70
810{2T‘41&)n 5550 110 MCSO0 12.08 12.94 15.54

5670 134 MCSO0 11.80 12.91 15.40

5500 100 MCSO0 - - -
802.11ac 5580 116 MCSO0 - - -
VHT20 5660 132 MCSO0 - - -

5720 144 MCSO0 - - -

5510 102 MCSO0 - - -
802.11ac 5550 110 MCSO0 - - -
VHT40 5670 134 MCSO0 - - -

5710 142 MCSO0 - - -
802.11ac 5530 106 MCSO0 13.00 12.92 -
VHT80 5690 138 MCSO0 12.98 12.96 -
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WLAN 5.8
e, Measured Power Measured Power
Mode Ch. # Rate [ m] [ m]

() Main AUX Main + Aux

5745 149 6 - - -

5765 153 6 - - -
802.11a 5785 157 6 - - -

5805 161 6 - - -

5825 165 6 - - -

5745 149 MCSO0 - - -

900 11n 5765 153 MCSO0 - - -
Hfzo 5785 157 MCSO0 - - -

5805 161 MCSO0 - - -

5825 165 MCSO0 - - -
802.11n 5755 151 MCSO0 12.54 1291 15.74

HT40 5795 159 MCSO0 12.97 12.63 15.81

5745 149 MCSO0 - - -
902.11ac 5765 153 MCSO0 - - -
VHTzo 5785 157 MCSO0 - - -

5805 161 MCSO0 - - -

5825 165 MCSO0 - - -
802.11ac 5755 151 MCSO0 - - -
VHT40 5795 159 MCSO0 - - -
802.11ac
VHTS0 5775 155 MCSO0 12.99 13.00 -

Bluetooth
Channel Frequency ( ) GFSK( m) 4ADPSK ( m) 8DPSK ( m) LE( m)
Low 2402 4.89 4.89 5.01 3.83
Middle 2441 4.21 4.43 442 3.31
High 2480 4.38 441 4.44 3.35

Note. Justification for test configurations for WLAN per KDB Publication 248227 D01 Wi-Fi SAR v02r02:

1. Power measurements were performed for the transmission mode configuration with the highest maximum output
power specified for production units.

2. For transmission modes with the same maximum output power specification, powers were measured for the largest
channel bandwidth, lowest order modulation and lowest data rate.

3. For transmission modes with identical maximum specified output power, channel bandwidth, modulation and data
rates, power measurements were required for all identical configurations.

4. For each transmission mode configuration, powers were measured for the highest and lowest channels; and at the

mid-band channel(s) when there were at least 3 channels supported. For channels were measured.
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20. SAR Test Exclusions Applied
Per FCC KDB 447498 DO0O1v06, the SAR exclusion threshold for distances < 50  is defined by the following

equation:

Max Power of Channel (mW)

. . * \J'rFrcqucnc_\'(EHz) <30
Test Separation Distance (mm)

Based on the maximum tune-up tolerance limit of Bluetooth the antenna to use separation distance,

Notebook Type Bluetooth SAR was not required: [ 5.01 /5 *\2.480]=1.6 3.0

Main(Antd) : WLAN T/
BT T«/Rs
Aux(Antl) : WLAN T/

SR o | o | o | G | S O | G| G| - | S_—
[ [ | e s s | o o i o | s |

(0 o | s | O | [ | S
D | D A N G G G N G D | 0 ) S

OO0« ) O O00

R {mmj

]
162 $ Tx/Rx A] in
G —
:  bottom
| 2
*Tmm

bettoam
<The Distance information of Antenna to Edges of Notebook>
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21. SAR Data Summary
SISO SAR Result
WLAN 2.45 GHz Body SAR
cur Traffic Channel Power(dBm) Peak SAR 1-g SAR Scaling Factor ?:(::;I t.gg 1-gsi:gled oot
e Mode Conducted Tune- of Area (WI/kg)) (Power)
P Fre?ugncy Channel Power Up | Scan(W/kg) éDéjlg (Wikg) L
Main | Aux | Limit Main | Aux | Main | Aux 4 Main | Aux
Base 802.11b 2462.0 11 16.50 - 16.50 0.687 0.438 - 1.000 - 1.015 | 0.445 - A5
Base 802.11b 2412.0 1 - 16.48 | 16.50 0.487 - 0.336 - 1.005 1.015 - 0.343 -
WLAN 5.3 GHz Body SAR
Traffic Channel Power(dBm) Peak SAR 1-g SAR Scaling Scaling 1-g Scaled
il Mode | Frequenc Conducted | Tune- of Area (Wikg)) (';?):\Eg:) o (\?V?I?) o
Position ? ) y Channel Power Up Scan(Wikg) (Dulty g No
Main | Aux | Limit Main | Aux | Main | Aux Gyl Main | Aux
802.11ac
Base VHTS0 5210 42 12.94 - 13.00 0.733 0.342 - 1.014 - 1.068 0.370 - -
802.11ac
Base VHTS0 5210 42 - 12.73 | 13.00 0.820 - 0.382 - 1.068 - 0.434 -
WLAN 5.6 GHz Body SAR
Traffic Ch | P dB Scali i 1-g Scaled
EUT bt dower; " Peak SAR 1-g SAR Factor SF?cItIQE AR Plot
= Mode Conducte Tune- of Area (W/kg))
P W/k
FEEE Fre?ueincy Channel Power Up | Scan(W/kg) ) ED;B/ ) No
Main | Aux | Limit Main | Aux | Main | Aux Y Main | Aux
802.11ac
Base VHTS0 5530 106 13.00 - 13.00 0.715 0.290 - 1.000 - 1.068 | 0.310 - -
802.11ac
Base VHTS0 5530 106 - 12.92 | 13.00 1.440 - 0.557 - 1.019 1.068 - 0.606 | A7
802.11ac
Base VHTS0 5690 138 - 12.96 | 13.00 1.244 - 0.450 - 1.009 | 1.068 - 0.485 -
WLAN 5.8 GHz Body SAR
Traffic Channel Power(dBm) Peak SAR 1-g SAR Scaling Scaling 1-g Scaled
BT | Mode | rrequenc Conducted | Tune- | ofArea |  (Wikg) oy | 2 e |
osition ? ) Y| channel Power Up | Scan(Wi/kg) E; :I?)/ °
Main | Aux | Limit Main | Aux | Main | Aux Y Main | Aux
802.11ac
Base VHTS0 5775 155 12.99 - 13.00 0.980 0.351 - 1.002 - 1.068 | 0.376 - -
802.11ac
Base VHTS0 5775 155 - 13.00 | 13.00 1.270 - 0.461 - 1.000 1.068 - 0.492 -
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MIMO SAR Result
WLAN 2.45 GHz Body SAR
cur Traffic Channel Power(dBm) Peak SAR 1-g SAR Scaling Factor ?:(:g t.gg l-gsifgled oot
Rl Mode Conducted Tune- of Area (WI/kg)) (Power)
Position Fre?ugncy Channel Power Up | Scan(W/kg) (Dulty (Wikg) No
Main | Aux | Limit Main | Aux | Main | Aux &) Main | Aux
Base S(E)IZT}J)H 2437.0 6 16.30 | 16.40 | 16.50 0.324 0.204 | 0.204 | 1.047 | 1.023 | 1.037 | 0.221 | 0.216 -
WLAN 5.3 GHz Body SAR
Traffic Ch | P dB i i -
ur raffic Channe . dower(g m) Peak SAR 1-g SAR ?:cae::Ig? SF?CIEQE 1 gSSAcsled olot
- Mode onducte Tune- of Area (W/kg))
Position Fre?w;ncy Channel EEEr Up | Scan(Wikg) (Power) £Dé1|2y (Wikg) No
Main | Aux | Limit Main | Aux | Main | Aux ycle) Main | Aux
Base 8(})12,1.‘1‘2;1 5270 54 12.72 | 12.95 | 13.00 1.210 0.372 | 0.508 | 1.067 | 1.012 | 1.039 | 0.412 | 0.534 | A6
WLAN 5.6 GHz Body SAR
Traffic Channel Power(dBm Scali i 1-g Scaled
i wer(dBm) Peak SAR 1-g SAR Fca ing Scaling gS A?e e
PEL.‘IT Mode | Frequenc Conducted | Tune- of Area (Wikg)) (ng:) Fgctor (Wikg) F"\Ilot
DRl ? ) Y | Channel Power Up | Scan(Wikg) f::lg)’ 0
Main | Aux | Limit Main | Aux | Main | Aux Y Main | Aux
Base SEI%ri(l)n 5510 102 12.47 | 12.90 | 13.00 1.250 0.357 | 0.495 | 1.130 | 1.023 1.039 0.419 | 0.526 -
Base S(E)IZT}J)H 5550 110 12.63 | 12.89 | 13.00 1.140 0.343 | 0.465 | 1.089 | 1.026 | 1.039 | 0.388 | 0.496 -
Base 8(})12,1.‘1‘2;1 5670 134 11.80 | 12.91 | 13.00 1.150 0.298 | 0.459 | 1.318 | 1.021 1.039 | 0.408 | 0.487 -
WLAN 5.8 GHz Body SAR
Traffic Channel Power(dBm Scalin i 1-g Scaled
iti i P Wik
e Fre?ugncy Channel Power Up | Scan(Wr/kg) (Power) ((:D;g (W/kg) No
Main | Aux | Limit Main | Aux | Main | Aux Y Main | Aux
Base 8;)12T411(1)n 5795 159 12.97 | 12.63 | 13.00 1.140 0.348 | 0.450 | 1.007 | 1.089 | 1.039 | 0.364 | 0.509 | A8
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General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in FCC KDB
Publication 616217 D04v01r02 and FCC KDB Publication 447498 D01v06.

2. Liquid tissue depth was at least 15 cm for all frequencies.

3. All modes of operation were investigated, and worst-case results are reported.

4. The EUT is tested 2™ hot-spot peak, if it is less than 2 dB below the highest peak.

5. The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and thermal
characteristics and are within operational tolerances expected for production units.

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication

447498 DO1v06.

7. Per FCC KDB 616217 D04v01r02 Section 4.3, SAR tests are required for the back surface and edges of the tablet

with the tablet touching the phantom. The SAR Exclusion Threshold in FCC KDB 447498 D01v06 was applied to

determined SAR test exclusion for adjacent edge configurations.

WLAN Notes:

1. Justification for test configurations for WLAN per KDB Publication 248227 DO01v02r02 for 2.4GHz WIFI
operations, the highest measured maximum output power channel for DSSS was selected for SAR measurement.
SAR for OFDM modes (2.4GHz 802.11g/n) was not required due to the maximum allowed powers and the highest
reported DSSS SAR.

2. Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for SGHz WIFI operations,
the initial test configuration was selected according to the transmission mode with the highest maximum allowed
powers. Other transmission modes were not investigated since the highest reported SAR for initial test configuration
adjusted by the ratio of maximum output powers is less than 1.2W/kg.

3. When the maximum reported 1g averaged SAR is < 0.8 W/kg, SAR testing on additional channels was not required.
Otherwise, SAR for the next highest output power channel was required until the reported SAR result was < 1.20
W/kg or all test channels were measured.

4. The device was configured to transmit continuously at the required data rate, channel bandwidth and signal
modulation, using the highest transmission duty factor supported by the test mode tools. The reported SAR was
scaled to the 100% transmission duty factor to determine compliance.

5. WLAN transmission was verified using a spectrum analyzer.

6. When the same transmission mode configurations have the same maximum output power on the same channel for
the 802.11 a/g/n/ac modes, the channel in the lower order/sequence 802.11 mode (i.e. a,g, n then ac) is selected.

7. When the specified maximum output power is the same for both UNII Bandl and UNII Band 2A, begin SAR
measurement in UNII band 2A; and if the highest reported SAR for UNII band 2A is < 1.2W/kg, SAR is not
required for UNII band1 > 1.2W/kg, both bands should be tested independently for SAR.
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22. SAR Measurement Variability
22.1 Measurement Variability
Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency band,
which was determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media were required for SAR measurements in a
frequency band, the variability measurement procedures were applied to the tissue medium with the highest measured
SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These additional
measurements were repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device was returned to ambient conditions (normal room
temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.
SAR Measurement Variability was assessed using the following procedures for each frequency band:
1. When the original highest measured SAR is > 0.80 W/kg, the measurement was repeated once.
2. A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original and first
repeated measurements was > 1.20 or when the original or repeated measurement was > 1.45 W/kg (~ 10% from the 1-
g SAR limit).
3. A third repeated measurement was performed only if the original, first or second repeated measurement was > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.
4. Repeated measurements are not required when the original highest measured SAR is < 0.80 W/kg
22.2 Measurement Uncertainty

The measured SAR was < 1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664 D01v01r04,

the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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23. Simultaneous Multi-band Transmission Evaluation

23.1 Introduction
The following procedures adopted from FCC KDB Publication 447498 D01v06 are applicable to handsets with built-
in unlicensed transmitters such as Bluetooth devices which may simultaneously transmit with the licensed transmitter.

23.2 The Simultaneous Transmission possibilities are listed as below

No Capable TX Configuration Body SAR
1 2.45 GHz Aux Ant + Bluetooth Main Ant Yes
2 5 GHz Aux Ant + Bluetooth Main Ant Yes
Note:

- The simultaneous transmission possibilities are listed as below.
- WLAN Main Ant and Bluetooth Main Ant share the same antenna and cannot transmit simultaneously.
23.3 Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis
is required. Per FCC KDB 447498 D01v06 4.3.2, simultaneous transmission SAR test exclusion may be applied
when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a physical test
configuration is < 1.6 W/kg. When standalone SAR is not required to be measured per FCC KDB 447498
D01v06 4.3.2.b), the following equation must be used to estimate the standalone 1g and 10g SAR for

simultaneous transmission involving that transmitter.

Max Power of Channel (mW)

VFrequency (GHz) .

Estimated SAR = 75 Test Separation Distance (mm)
Frequency Maximum Allowed Power Separatlon Estimated SAR
Mode [MHz] [MW] Distance [Wikg]
[mm] ]
Bluetooth 2480 5.01 5.0 0.210
Body SAR Simultaneous Transmission Analysis
Simultaneous TX | configuration | 2.4 GHz Aux Ant SAR(W/kg) | Bluetooth SAR (W/kg) | Y SAR (W/kg)
Body Base 0.343 0.210 0.553
Simultaneous TX | configuration | 5 GHz Aux Ant SAR(W/kg) Bluetooth SAR (W/kg) | > SAR (W/kg)
Body Base 0.606 0.210 0.816

Note:

- The above numerical summed SAR was below the SAR limit. Therefore, the above analysis is sufficient to

determine that simultaneous transmission cases will not exceed the SAR limit. Therefore, no volumetric SAR

summation is required since the numerical sums are below the limit.
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Appendix A.1 Verification Test Plots for 2450 MHz

Drate: 2015-11-18

Test Luboratory © 8GS Korea (Gunpo Laboratory)
File Name: 2450MHz Bodv Venfication da53:0

[rput Power : 100 mW
Ambient Temp : 23.4 'C Tissue Temp: 22.6 °C
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - 5N:892

Commmurueation System: UID 0, CW (0); Frequency: 2450 MHz;Duty Cyele: 1:1
Medium parameters used: = 2450 MHz, o = 1.958 8/m; &= 51.894; p = 1000 kg_.-m’
Phantom section: Flat Section

DASYS2 Configuration:

- Probe; EX3DV4 - BN3986; ConvF(7.62, 7.62, 7.62); Calibrated: 2015-03-25,
=« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromies: DAE4 Snl430; Calibrated: 2015-03-18

- Phantom: ELI v5.0 1244, Type: QDOVADD2AA; Serial: TP:1244

- DASYS2 52 88(122DSEMCAD X 14.6.10(7331)

Verification/2450MHz Verification/Area Scan (91x91x1): Interpolated grid: dw=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolaied) = 8.38 Wikg

Verilication/2450MHz Verificationoom Scan (7x7x7)/Cube 0: Measurement grd: de-Smm, dv=5Smm,
de=5mm

Reference Value =67.29 Vim; Power Dnfl =-0.07 dB

Peak SAR (extrapolated) = 10.1 Wikg

SAR(1 g) = 5.1 Wike: SAR{10 g) = 242 W/kg

Maximum value of SAR (measared) = 8.32 Wikg

Wikyg
B.380

6.704
5.029
3.353

1.678

0.00223

Report File No:  F690501/RF-SAR002308 Date of Issue :  2015-11-27
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



! SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371
! 35/82

http://www.sgsgroup.kr Page :

Appendix A.2 Verification Test Plots for 5300 MHz

Drate: 2015-11-19

Test Luboratory © 8GS Korea (Gunpo Laboratory)
File Wame: 5 3GHz Verification das53:0

[nput Power: 100 mW
Ambient Temp : 23.5°C Tissue Temp : 223 7C
DUT: Dipole DSGH2V2; Type: DSGHEV; Serial: DSGHVE - SN:1106

Commumcation System: UTD 0, CW (D), Frequency: 3300 MHz; Duty Cyele: 1:1
Medium parameters used: §= 5300 MHz, o = 5.303 8/m; &= 49.894; p = 1000 kg_.-m’
Phantom section: Flat Section

DASYS2 Configuration:

- Probe; EX3DVA - BN3986; ConvF(4.54, 4,54, 4.54); Calibrated: 2015-03-25,
=« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromies: DAE4 Snl430; Calibrated: 2015-03-18

- Phantom: ELI v5.0 1244, Type: QDOVADD2AA; Serial: TP:1244

- DASYS2 52 88(122DSEMCAD X 14.6.10(7331)

Verification/5.3GHz Verification/Area Scan (81x81x1): Interpolated grid: dx=1.000 mum, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.3 Wikg

Verilication/5.3GHz Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dwdmm, dy=dmm,
de=] . 4mm

Reference Value = 66,80 Vim, Power Dnft = 0.03 dB

Peak SAR (extrapolated) =309 Wikg

SAR(1 g) = 7.83 Wikeg: SAR(10 g) = 2.23W/kg

Maximum value of SAR (measared) = 193 Wikg

Wikyg
19.300

15.440
11.580
I.720

3.860
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Appendix A.3 Verification Test Plots for 5600 MHz

Drate: 2015-11-19

Test Luboratory @ 8GS Korea (Gunpo Laboratory)
File Name: 5.6GHz Verification da53:0

[nput Power: 100 mW
Ambient Temp: 23.5°C Tissue Temp : 22.47C
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzVI - SN:1106

Comemumication System; LD 0, CW (D), Frequency: 5000 MHz;Duty Cyele: 1:1
Medium parameters used: £= 5600 MHz, o = 5.631 8/m; £ = 49.45;, p= 1000 keg/m’
Phantom section: Flat Section

DASYS52 Configuration

- Probe; EX3DVA - SN3986; ConvFi4.01, 4.01, 4.01); Calibrated: 2015-03-25;
=« Sensor-Surface: 1 4mm (Mechanical Surface Detection)

- Electromes: DAE4 Snl1430; Calibrated: 201 5-03-18

- Phantom: ELI v5.0 1244, Type: QDOVADD2AA; Serial: TP:1244

- DASYS52 52 88(122)SEMCAD X 14.6.10(7331)

Verification/5.6GHz Verification/Area Scan (81x81x1): Inferpolated grd: dw=1.000 mum, dy=1.000 mm
Maximum value of SAR (inferpolated) = 19.2 Wikg

Verilication/5.6GHz Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid ds-dmm, dy=dmm,
de=] . 4mm

Reference Value = 68.04 Vim, Power Dnft =-0.00 dB

Peak SAR (extrapolated) =28.1 Wikg

SAR(1 g) = 8 Wikg: SAR{10 g) = 2.29 W/kg

Maximum value of SAR (measared) = 193 Wikg

Wikg
19.200

15.361
11.523
7.684

l.aa5

0.0064
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Appendix A.4 Verification Test Plots for 5800 MHz

Drate: 2015-11-19

Test Luboratory @ 8GS Korea (Gunpo Laboratory)
File Name: 3.8GHz Verification da53:0

[nput Power: 100 mW
Ambient Temp: 23.5°C Tissue Temp : 22.47C
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzVI - SN:1106

Comemumication System; LD 0, CW (D), Frequency: 5800 MHz; Duty Cyele: 1:1
Medium parameters used: £= 5800 MHz, o = 5.971 S8/m; &= 49.012; p = 1000 kg_.-m’
Phantom section: Flat Section

DASYS52 Configuration:

- Probe; EX3DV4 - SN3986; ConvF(4.15, 4.15, 4.15); Calibrated: 2015-03-25,
=« Sensor-Surface: 1 4mm (Mechanical Surface Detection)

- Electromes: DAE4 Snl1430; Calibrated: 201 5-03-18

- Phantom: ELI v5.0 1244, Type: QDOVADD2AA; Serial: TP:1244

- DASYS52 52 88(122)SEMCAD X 14.6.10(7331)

Verification/5.8GHz Verification/Area Scan (81x81x1): Interpolated grd: dw=1.000 mum, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.1 Wikg

Verilication/5.8GHz Verification/oom Scan (7x7x7)/Cube 0: Measurement grid ds-dmm, dy=4dmm,
de=] . 4mm

Reference Value =64.58 Vim; Power Dnfl = 0.02 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(1 g) = 7.63 W/ke: SAR(10 g) = .17 W/kg

Maximum value of SAR (measared) = 18.5 Wikg

Wikyg
18,100

14.480
10.860
7.240

3620
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Appendix A.5 SAR Test Plots for WLAN 2.45GHz

Drate: 2015-11-18

Test Luboratory @ 8GS Korea (Gunpo Laboratory)
File Name; 2.45GHz WLAN 11b IMbps Base CHIl Mun.da53:.0

Ambient Temp : 23.4 C Tissue Temp: 22.6 °C
DUT: NTSMRSL; Type: Notebook; Serial: 0JAFOTIFGO000G0N

Commumnication System: UID 0, WLAN 2.45GHz (0); Frequency: 2462 MHz Duty Cyele: 111
Medium parameters used: £= 2462 MHz, o= | 968 $/m; & = 51 857, p = 1000 kg/m’
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SN3986: ComvF(7.62, 7.62, 7.62); Calibrated 2015-03-25;
- Sensor-Surface: 14mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1430; Calibrated: 2015-03-18

- Phantom: ELI v5.0 1244, Type: QDOVAOOZAA; Serial: TP:1244

- DASY 52 52 8B(1 22)SEMCAD X 14.6.10(7331)

WLAN2.45GHz_WLAN_11b_1Mbps_Base CH11_Main/Area Scan (81x121x1): Interpolated gnd:
dx=1.000 mm, dy=1.000 nmm
Maximum value of SAR (interpolated) = 0,687 Wikg

WLAN2.45GHz_WLAN_11b_1Mbps_Base_CH11_Main/Zoom Scan (7x7x7)Cube 0: Measurement
gnd: dx=5mm, dy=5mm, dz=5mm

Reference Value = 7.255 Vim, Power Dnft =-0.10 dB

Peak SAR (extrapolated) = 0.816 Wikg

SAR(1 g) = 0.438 Wikg: SAR(10 g) = 0.235W/kg

Maximum value of SAR (measured) = 0.668 Wikg

Wikg
0.687
0.550
0413
0.276

0.139

n.onzzz2
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Appendix A.6 SAR Test Plots for WLAN 5.3GHz

Date: 2015-11-19

Test Luboratory © 8GS Korea (Gunpo Laboratory)
File Mame: 53GHz WLAN 1ln HT40 MCS0 Base CHS54 MIMO.da53:0

Ambient Temp : 23.5°C Tissue Temp : 22.3°C
DUT: NTSMRSL; Type: Notebook; Serial: 0JAFOIFGH060™N

Commumnication System: UID 0, SGHz WLAN (0); Frequency: 5270 MHazDuty Cyele: 1:1
Medium parameters used: £= 5270 MHz, o= 5.275 8/'m; £ = 49917, p = 1000 kg-"m"
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3IDVA - SN3986; ConvF(4.54, 4,54, 4.54); Calibrated: 2015-03-25;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1430; Calibrated: 2015-03-18

- Phantom: ELI v5.0 1244, Type: QDOVAQ02ZAA; Serial: TP:1244

- DASY 52 52 8 B(122)SEMCAD X 14.6.10(7331)

WLANASIGHz_ WLAN_11n_HT40_MCS0_Base CHS4_MIMO/Area Scan (151x181x1): Interpolated
gnd: du=1.000 mm, dy=1.000 mm
Muaximum value of SAR (interpolated) = 1,21 Wik

WLAN/ASIGHz_WLAN_11n_HT40_MCS0_Base CHS4_MIMO/Zoom Scan (8x8x7)/Cube 0:
Measurement gnd: dx=dmm, dy=dmm, dz=1_dmm

Reference Value = 5.048 Vim; Power Drift= 0.06 dB

Peak SAR (extrapolated) = 1.96 Wik

SAR(1 g = 0.508 W/ke: SAR(10 g) = 0.150 W/kg

Maximum value of SAR (measured) = 1.18 Wikg

WLAN/ASIGH:_WLAN_11n_HT40 _MCS0_Base CHS4_MIMO/Zoom Scan (8x8x7)/Cube 1:
Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 5.048 V/im;, Power Dyifi = 0.06 dB

Peak SAR (extrapolated) = 1.44 Wikg

SAR(1 g) = 0.372 W/kg: SAR(10 g) = 0.112 Wikg

Maximum value of SAR (measured) = 0.865 W/kg

Wikg
1,210

0.968
0.726
0.484

0.242
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Appendix A.7 SAR Test Plots for WLAN 5.6GHz

Date: 2015-11-19

Test Laboratory @ 8G8 Korea (Gunpo Laboratory)
File Name: 5.6GHz WLAN llae VHTBO0 MOS0 Base CHI06 Aux.daS3

Ambient Temp : 23.5 °C Tissue Temp : 224 C
DUT: NTSMRSL; Type: Notebook; Serial: 0JAF?IFGH00GON

Commumeation System: UID 0, 5GHz WLAN (0); Frequency: 5530 MHDuty Cyele: 111
Medium parameters used: £ = 5530 MHz o= 5.495 S/'m; £ = 49.765; p = 1000 kg/m’
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3986; ConvF(4.01, 401, 4.01); Calibrated 2015-03-25,
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1430; Calibrated: 2015-03-18

- Phantom: ELI v5.0 1244, Type: QDOVADOZAA; Serial: TP:1244

- DASY 52 52 8 B(122)SEMCAD X 14.6.10(7331)

WLANA.OGHz_WLAN_11ac_VHTS0_MCS0_Base CH106_Aux/Area Scan (91x%1x1): Imerpolated
grid: dx=1.000 mum, dy=1.000 mm
Muaxamum value of SAR (interpolated) = 1,44 Wikg

WLAN/S.0GHz_ WLAN_11ac_VHTS0_MCS0_Base CH106_AuxZoom Scan (Tx7x7)}/Cube 0:
Measurement gnd: de=dmm, dy=4mm, dz=1.4mm

Reference Value = 3.219 Vim;, Power Dnift =-0.02 dB

Peak SAR (extrapolated) = 2.18 Wik

SAR(1 g) = 1L557 Wikg: SAR(10 g) = 0.152 Wikg

Maximum value of SAR (measured) = 1.38 Wikg

Wik
1.440
1.152
0.864
0.576

0.268
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Appendix A.8 SAR Test Plots for WLAN 5.8GHz

Date: 2015-11-19

Test Luboratory © 8GS Korea (Gunpo Laboratory)
File Name: 5.8GHz WLAN |ln HT40 MCS0 Base CHIS9 MIMO.daS3:0

Ambient Temp : 23.5°C Tissue Temp : 224 C
DUT: NTSMRSL; Type: Notebook; Serial: 0JAFOIFGH060™N

Commumnication System: UID 0, SGHz WLAN (0); Frequency: 5795 MHazDuty Cyele: 1:1
Medium parameters used: £= 5795 MHz, o = 5.963 8/'m; & = 49.016; p = 1000 kg-"m"
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3986; ConvF(4.15, 4,15, 4.15); Calibrated 2015-03-25,
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1430; Calibrated: 2015-03-18

- Phantom: ELI v5.0 1244, Type: QDOVAQ02ZAA; Serial: TP:1244

- DASY 52 52 8 B(122)SEMCAD X 14.6.10(7331)

WLANASGHz_ WLAN_11n_HT40_MCS0_Base CH159_MIMO/Area Scan (151x181x1): Interpolated
gnd: du=1.000 mm, dy=1.000 mm
Muaxamum value of SAR (interpolated) = 1, 14 Wikg

WLAN/SSGHz WLAN_11n_HT40_MCS0_Base CH139_MIMO/Zoom Scan (8x8x7)/Cube 0:
Measurement gnd: dx=dmm, dy=dmm, dz=1_dmm

Reference Value = 3833 Vim, Power Dnift =-0.16 dB

Peak SAR (extrapolated) = 1.93 Wik

SAR(1 g = 0,450 W/ke: SAR(10 g) = 0.119 W/kg

Maximum value of SAR (measured) = 1.16 Wikg

WLAN/ASSGHz_WLAN_11n_HT40_MCS0_Base CH159_MIMO/Zoom Scan (8x8x7)/Cube 1:
Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 3,833 V/im; Power Drifi =-0.16 dB

Peak SAR (extrapolated) = 2.24 Wikg

SAR(1 g) = 0.343 W/kg: SAR(10 g) = 0,098 Wikg

Maximum value of SAR (measured) = 0.907 W/kg

Wikg
1.140

0.912
0.684
0.456

0.228
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Appendix B.1 Uncertainty Analysis DASY5 #3

Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram

i=
= f(d,k k
a b c d e = f(d,k) g oxgle
Section | ol | Prob. Ci 1g Vi
Uncertainty Component IEEE Div.
(%) Dist (1g) ui (%) | (Vefd)
1528
Probe calibration E.2.1 6.0 N 1 1 6.00 oo
Axial isotropy E2.2 4.7 R 1.73 0.71 1.92 oo
Hemispherical isotropy E2.2 9.6 R 1.73 0.71 3.92 oo
Boundary effect E23 1.0 R 1.73 1 0.58 oo
Linearity E24 4.7 R 1.73 1 2.71 oo
System detection limit E2.5 0.3 R 1.73 1 0.14 )
Readout electronics E.2.6 0.3 N 1 1 0.30 oo
Response time E.2.7 0.5 R 1.73 1 0.29 o
Integration time E.2.8 2.6 R 1.73 1 1.50 oo
RF ambient Condition - Noise E.6.1 3.0 R 1.73 1 1.73 oo
RF ambient Condition - reflections E.6.1 3.0 R 1.73 1 1.73 oo
Probe Positiones E.6.2 1.5 R 1.73 1 0.87 oo
Probe Positioning E.6.3 2.9 R 1.73 1 1.67 o
Max. SAR evaluation E5.2 1.0 R 1.73 1 0.58 )
Test sample positioning E4.2 1.9 N 1 1 1.92 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 4
Output power variation
-SAR drift measurement 6.63 >0 R 173 ! 2.89 *°
Phantom uncertainty E3.1 4.0 R 1.73 1 231 oo
Liquid conductivity E32 | 50 | R 173 | 064 | 1585 oo
- deviation from target values
Liquid conductivity E32 | 16 | N 1 0.64 | 1.00 5
- measurement uncertainty
Liquid permittivity E33 | 50 R 1.73 0.6 1.73 oo
- deviation from target values
Liquid permittivity E33 | 12 | N 1 06 | 075 4
- measurement uncertainty
Combined standard uncertainty RSS 10.65 295
Expanded uncertainty K=2 21.30
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Measurement uncertainty for 3 GHz to 6 GHz averaged over 1 gram

_ i=
a b c d e = f(d,k) g e k
Sectionin | Tol Prob . Ci lg Vi
Uncertainty Component Illi_];g (%) Dist. Div. (1g) ui (%) (Veff)
Probe calibration E.2.1 6.55 N 1 1 6.55 oo
Axial isotropy E2.2 4.7 R 1.73 0.71 1.92 oo
Hemispherical isotropy E2.2 9.6 R 1.73 0.71 3.92 oo
Boundary effect E23 1.0 R 1.73 1 0.58 oo
Linearity E24 4.7 R 1.73 1 2.71 )
System detection limit E.2.5 0.3 R 1.73 1 0.14 oo
Readout electronics E.2.6 0.3 N | 1 0.30 oo
Response time E.2.7 0.5 R 1.73 1 0.29 oo
Integration time E.2.8 2.6 R 1.73 1 1.50 oo
RF ambient Condition - Noise E.6.1 3.0 R 1.73 1 1.73 )
RF ambient Condition - reflections E.6.1 3.0 R 1.73 1 1.73 oo
Probe Positiones E.6.2 1.5 R 1.73 1 0.87 oo
Probe Positioning E.6.3 2.9 R 1.73 1 1.67 oo
Max. SAR evaluation E.5.2 1.0 R 1.73 1 0.58 oo
Test sample positioning E.4.2 1.9 N 1 1 1.92 9
Device holder uncertainty E4.1 3.6 N 1 1 3.60 4
Output power variation
-SAR drift measurement 6.6.3 >0 R 173 ! 2.89 oo
Phantom uncertainty E3.1 6.1 R 1.73 1 3.52 oo
Liquid conductivity E32 | 50 R 173 | o064 | 185 oo
- deviation from target values
Liquid conductivity E32 | 16 | N 1 0.64 | 1.00 5
- measurement uncertainty
Liquid permittivity E33 | 50 R 1.73 0.6 1.73 oo
- deviation from target values
Liquid permittivity E33 | 12 N 1 0.6 | 075 4
- measurement uncertainty
Combined standard uncertainty RSS 11.28 372
Expanded uncertainty K=2 22.56
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Appendix C.1 Calibration certificate for Probe(S/N 3986)
Calibration Laboratory of . B aiathar e
Schmid & Pariner & g Service sulsss détalannage
Engineering AG Sarvizio svizzers di tarsturs
Zevghausstrases 43, 5004 Zurich, Switzeriard 5 Swizs Calibration Servico
Accredited by the Swine Accroditation Senvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatordes to the EA
Muititateral Agrasement for the recognition of callbration cerifiexies
ciient  SGS (Dymstec) Corbficate No: EX3-3986_Mar15
|CALIBRATION CERTIFICATE
Oibject EX3DV4 - SN:3086 FRLL
Calibration proceduns{s) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23v5, QA CAL-25VE m
Calibration procedure for dosimetric E-field probes
S L
Calimson ditn March 25, 2015
This casibration cerfficale documents the tmcsatsdity o national standands, which raakes the physical units of measurements [59)
The measuremants and the ureerainties with confidence probabiity ure given on the foliowing pages and ans par of the cerifcate
Al calibrabons hive besn conduciod in Eha Cioed kxborstony facilty: anvironment bemparature (22 £ 3)°C and Pamidey < TD%.
Casibration Equipment uvsod (MATE oritical lor calibmtion]
Primary Standarnds 1] Cal Dty {Cariificass Mo | Scheduled Calibrabion
Pt mtnr E44168 GBaizgIeTd - O3-Apr.1d (No. F17-01611) Ape-15
Powss senace E44124 MY41438087 O3-Apr-14 (No, 2T7-01811) Apr 15
Retorerce 3 o8 Alisnuntcr N: 55054 {3e) B3-Apr-14 (No. 21701915 | Apeas
Ratersocs 20 0B Attenuator SN S5ITT (20x) D3-Ape- 4 (Ho. 217-01815) Apr-15
Rufsaccs 30 dB Allénustor | SN 55120 (30b) 03-Ape-14 (No. F17-01820) Apr-15
Rnferance Frobe ES30VE SN: 3013 30-Doc-14 (Mo, E53-3013_Dectd) Dec-15 —
OAE4 EN: 550 ta-Jan-15 (Mo, DAES-GE0_Jan15H) Jan-18
Secandary Standards D Check Date (in houss) Echedulod Chack ]
RF gonermior HP BS4AC US34ZU0TO0 #-isg-B8 (in house check Apr-13] n house chack: Apr-18
Mutwoek Anatyzer HP BTS3E | USITIG0588 18-0ci-01 [in house check Oct-T4) | In houss check: Det-15 |
Name Fuhictian Sigraviune
Cabtrabed try Leit Khysrum Laboratory Techrncian Wﬁ/—’
Appemnd by Katin Pokovie Tecrocal Managel o
& r@.
Essued; March 26, 2015
This calibraton cariificabe shall not be reproduced eocept in ful withco? witten apgeoval of the ooy,
Cartificate No: EX3-3388_Mar15 Paga 1 of 11
F690501/RF-SAR002308 Date of Issue:  2015-11-27
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Calibration Laboratory of L
Schmid & Partner e
Engineering AG : C . Serviic i & G
Zoughaussirasss 43, BOD4 Zurich, Switzardand %ﬁy 8 gwins Callbration Sorvice
Accreditod by the Swiss Accreditalion Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatores 1o ihe EA
Multilatoral Agresmaent for the recognition of calibration cenlificates

Glossary:

TSL tissue simulating liquid

NORMe Y,z sansitivity in free space

ConvF sensitivity in TSL / NORMxy.z

DCcP diode compression point

CF crast factor (1/duty_cycle) of the RF signal

ABCD modulation depandent Enearization paramelens

Polarization ¢ o redation around probe axis

Palarization & & rotation arcund an axis that is in the plane normal to probe axis (at measurement centar),
la., B =0Is normal io probe axis

Connector Angle inforrmation used in DASY system to abgn probe sansor X 1o the robot coordinate Systarm

Calibration Is Performed According to the Following Standards:

a}

b)

IEEE Sid 1528-2013, "IEEE Recommended Practics for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Technigues®, June 2013

IEC §2203-1, "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

Methods Applied and Interpretation of Parameters:

NORMx, .z Assessed for E-figld polarization & = 0 {f < 800 MHz in TEM-call; | > 1800 MHz: R22 wavequida),
NORM»,y,z are only intermediate values, Le., the uncerainties of NORMzx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF),

NORM{x.y,z = NORMx,y.2 * frequency_response (see Frequency Response Chart), This inaarization is
implemented in DASYS software versions later than 4.2. The uncertainty of the frequency responsa is included
in the stated uncarainty of ComvE,

DCPx,y,z: DCP are numerical linearization parameters essessed based on the data of power sweep with CW
signal {no uncertainty required). DCP doos not depend on frequancy nor media.

PAR: PAR k5 the Peak to Average Ratio that is not calibrated but determined based on the signal
characiaristics

Axpr Beyzr Cxyz Deyz VRxyr A B, C, D are numerical linearizaticn parameters assessod based on
the data of pawer sweep for specific modulation signal. The parameters do not depend on fraquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dioda.

Convf and Boundary Effect Paramadars; Assessed in flal phantom wsing E-field (or Temperature Transfor
Standard for { < 800 MHz) and inside waveguide using analytical fieid distribulions based on powear
measurements for f > 800 MHz. The same setups ane used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. Thesa parameters are
used in DASY4 softwars to improve probe accuracy close o the boundary. The sensitivity in TSL coresponds
1o NORM:x,y,z * ConvF whereby the uncertainty corrasponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o £ 100
MHz.

Sphevical isotropy (30 deviation from isofropy): in a field of low gradients realized using a fiat phantom
oxposed by a patch antanna

Sgnsor Offset: The sensor offset corresponds to the offset of vifual measuremant center from the probe tip
{on probe axis). No tolerance raquired.

Connector Angle: The angle ks assessed using the infgrmation gained by determining the NORMx (no
uncanainty requingd)
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EX3DV4 - SN:3986 March 25, 2015

Probe EX3DV4

SN:3986

Manufactured:  November 11, 2013
Calibrated: March 25, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- 5N:3986 March 25, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986
Basic Calibration Parameters
Sensor X Sensor Y | Sensor Z Unc (k=2)
Norm (uV/(vim)*)* 0.53 0.53 | 0.49 +10.1%
DCP (mV)® 100.8 97.7 | 101.2
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc®
dB dBVuv | dB mv (k=2)
0 cw » 0.0 0.0 1.0 | 000 1442 +3.3 %
Y 0.0 0.0 1.0 140.9
z 0.0 0.0 1.0 133.3

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

* The uncertainties of NormX, ¥, Z do not affect the E*field uncertainty inside TSL {see Pages 5 and 6).

© Numerical linearization parameter: uncertainty not required.

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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EX3DV4- SN:3986 March 25, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz) ¢ | Permittivity " (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 415 0.90 10.46 10.46 10.46 0.31 110 | £12.0%
900 41.5 0.97 10.13 10.13 10.13 0.26 128 | £12.0%
1750 40.1 1.37 8.81 8.81 8.81 0.39 0.82 +12.0%
1900 40.0 1.40 8.52 8.52 8.52 0.29 0.80 +12.0%
2300 39.5 1.67 8.19 8.19 8.19 0.25 0.80 +12.0%
2450 39.2 1.80 7.86 7.86 7.88 0.31 0.85 +12.0%
2600 39.0 1.96 7.61 7.61 7.61 0.25 1.02 | £12.0%
5200 36.0 4.66 5.52 5.52 5.52 0.30 1.80 +13.1%
5300 35.9 4.76 5.23 5.23 5.23 0.30 1.80 | +131%
5500 35.6 4.96 5.09 5.09 5.09 0.40 1.80 +13.1%
5600 355 5.07 4.87 4.87 4.87 0.40 1.80 +13.1%
5800 35.3 5.27 4.84 4.84 4.84 0.40 1.80 £131%

© Frequency validity above 300 MHz of £ 100 MHz only applues for DASY v4.4 and higher (see Page 2), else it is restricted 1o + 50 MHz. The
uncertainty is the RSS of the ConvF uncerainty at y and the ur y for the frequency band. Frequency validity
below 300 MMz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
\ralldlry can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £ 10% if liquid compensation formula is applied to
measurad SAR values. At frequencies above 3 GHz, the validity of tissue parameters (g and a) is restricted to = 5%. The uncertainty is the RSS of
the ConvF uncertainty for md:r:ated target tissue parameters.
© Alpha/Depth are 1 during SPEAG that the ining deviation due to the boundary effect after compensation is
always less than & 1% for frequencies below 3 GHz and below £ 2% for frequencies between 3-6 GHz al any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3986 March 25, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © Paml‘:t?:i‘:y‘ co?gfr:)twm ConvF X | ConvFY | ConvFZ | Alpha® D(?np::;-s 'f'klczt)
835 55.2 0.97 10.27 10.27 10.27 0.25 1.19 +12.0%
1750 53.4 1.49 8.46 8.46 8.46 0.35 0.97 +12.0%
1900 53.3 1.52 8.21 8.21 8.21 0.40 0.83 +12.0%
2450 52.7 1.95 7.62 7.62 7.62 0.25 0.95 +12.0%
2600 52.5 2.16 7.32 7.32 7.32 0.24 0.95 +12.0%
5200 49.0 5.30 4.78 4.78 4.78 0.40 1.80 +13.1%
5300 48.9 5.42 4.54 4.54 4.54 0.40 1.90 +13.1%
5600 48.5 577 4.01 4.01 4.01 0.55 1.90 131 %
5800 48.2 6.00 4.15 4.15 4.15 0.55 1.90 +13.1%

g quuan::y validity above 300 MHz of + 100 MHz only apphr_-s for DASY v4.4 and higher (see Page 2} else r! is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at cali y and the inty for the i q y band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assassrnsnls at 30, 64, 128, 150 and 220 MHz respowuely Above 5 GHz frequency
valldrty can be extended to + 110 MHz.

" At frequencies below 3 GHz, the validity of tissue paramelers (e and o) can be relaxed lo + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tlssus paramelars.

S AlphalDepth are ¢ ined during cali SPEAG that the remaining deviation due to the boundary effect after compensation is
always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies batween 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX300V4- SN 3886 March 25, 2015

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

e

-
-

R IR pmetvrery et L Wl S SRS Sl

Frequency response (normalzed)
=

Uncartainty of Frequency Response of E-flald: £ 6.3% (k=2)
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EX30V4- SM X505 March 25, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30NV4- 53086 March 25, 2015

Dynamic Range f(SAR}ead)
(TEM cell , f,.y= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 900 MHz, WGLS RE (H_canvF) 1= 1750 MHz, WGLS R22 (H_com#)
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Deviation from Isotropy in Liquid
Error (8, 8), f = 900 MHz
-0 -08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=32
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EX3DV4— SN:3986 March 25, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3986
Other Probe Parameters

Sensor Arrangement Triangular

Connector Angle (°) -49.7

Mechanical Surface Detection Mode enabled
hﬁptical Surface Detection Mode disabled

Probe Overall Length 337 mm

Probe Body Diameter 10 mm

Tip Length 9 mm

Tip Diameter 2.5mm

Probe Tip to Sensor X Calibration Point 1 mm

Probe Tip to Sensor Y Calibration Point 1 mm

Probe Tip to Sensor Z Calibration Paint 1mm

Recommended Measurement Distance from Surface 1.4 mm
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Appendix C.2 Calibration certificate for DAE

Calibration Laboratory of

Schmid & Partner Schweizorischor Kalibrardienst

) : Service sulsse d'étalonnage
Engineering AG Servizic sviszero di faratura
Teughausstrasse 43, 8004 Furich, Switrerland Swiss Calibrafion Service
Acorodited by the Swiss Accroditniion Service [SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatores to the EA
Multilateral Agresmant for the recognition of ealibration certificates

ciont  SGS (Dymstec) Cartificate No: DAE4-1430_Mar15
|CALIBRATION CERTIFICATE

Obiect DAE4 - SD 000 D04 BM - SN;: 1430 GILEE!

Caltration procedursis) QA CAL-0B.v29
Calibration procedure for the data acquisition electronics (DAE) S0l g

Caltirabon date: March 18, 2015

This calibration certficale documants the traceabilfty Lo nationsl stardars, which realize the physical units of measuremants (1)
Tha measuroments and the unoorlainties with confidence probabilty arg ghaan on tha iollowing pages and amm pan of 1he cedificote,

All casbravtions hive been conductid in tha closed laberabary lacility: emvéronmant (aeparaturn (52 2 31°C and ity « 70,

Cafibration Equipment wsod (MATE critical for calibratioe)

Primary Standards _ moe Cal Dt {Cartificate No.| Schodulod Calratien

Kaifhley Mulimater Typa 2001 | SM: 0810278 03-0ct-14 [Nec15573) Cet15
| Secondary Slandards [ oe Chack Dale (in house) Schoduled Chock

Aute DAE Calibeasicn Ling SE UWS 053 AA 1001 D6-Jan-15 [in house chock) In housa chock: Jan-16
Caltrator Box V2.1 SE UMS 008 A4 1002 DS-Jan-15 [in house chack] In house check: Jan-16
e Funesian Signatung
Cakbrated by; Dominigue Steffon Techrician M_
Agproved by Fin Bomhaot Dapuy Tochnical Managor . -
vk LL,LL L

kssued: March 18, 2015

| This calioration coriificate shall net b reproduced mecept In hull wiltsout wiition approval of tha labeeatory
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gy

Calibration Laboratory of A, §  Schwelzerischer Kakibrierdienst
Schmid & Partner o Sarvice sulsse détalonnage

Enginearing AG = C. gurvixic mteco ol terators
Zeughaussirasse 43, BI04 Zurich, Switzeriand S S Swiss Calibeation Service

el bt

Accrocited by Mo Swiss Accredilation Sorvics (SAS) Accroditation Me.: SCS 0108
The Swiss Accreditation Service |s one of the signatorios to the EA
Multilateral Agreamant for the recognition of calibration cortificatos
Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align prabe sensor X to the robot

coordinate system.

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

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

e The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty,

* OC Voltage Measursment Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

= AD Converter Values with inputs shorted: Values on the internal AD converter
comesponding to zero input voltage

= Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements,

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

. an_ut rasistance: Typical value for information: DAE input resistance at the connectar,
during internal auto-zercing and during measurement.

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

= Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = B.1uV, full range =  -100...4+300 mV
Low Range: 1LSB = 81nV, full range=  -1......+3mV

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z
High Range 403.957 + 0.02% (k=2) | 404.147 +0.02% (k=2) | 403.982 + 0.02% (k=2)
Low Range 3.97489 + 1.50% (k=2) | 3.99783 £ 1.50% (k=2) | 4.00845 £ 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

2535°¢1°
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Appendix (Additional assessments outside the scope of SCS01 08)
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199994.63 -0.54 -0.00
Channel X + Input 20004.13 3.19 0.02
Channel X - Input -18898.79 1.95 -0.01
Channel Y + Input 199996.50 1.23 0.00
Channel Y + Input 20000.11 -0.81 -0.00
Channel Y - Input -20001.04 -0.17 0.00
Channel Z + Input 199995.97 0.73 0.00
Channel Z + Input 20001.77 0.80 0.00
Channel Z - Input -20003.00 -2.01 0.0
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2002.09 1.12 0.06
Channel X + Input 201.98 0.46 0.23
Channel X - Input -198.06 0.27 -0.13
Channel Y + Input 2001.81 0.92 0.05
Channel Y + Input 201.10 -0.40 -0.20
Channel Y = Input -198.94 -0.55 0.28
Channel Z + Input 2001.03 0.18 0.01
Channel Z + Input 200.02 -1.44 -0.72
Channel Z = Input -200.13 -1.66 0.84
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 3.56 1.67
- 200 0.09 -1.81
Channel Y 200 -18.73 -20.36
- 200 19.66 19.86
Channel Z 200 -18.39 -18.16
- 200 16.37 15.82
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (pV)
Channel X 200 - 1.98 -4.10
Channel Y 200 8.03 3.54
Channel Z 200 10.06 5895 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16013 16428
Channel Y 16229 13145
Channel 2 15841 17153
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MQ
Average (uV) min. Offset (1V) | max. Offset (uV) F: I;):‘\:;atmn
Channel X 0.70 -0.32 1.95 0.40
Channel Y -1.68 -2.52 -0.85 0.33
Channel Z -1.50 -2.45 -0.21 0.45
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.9
Supply (- Vcc) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -8
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Appendix C.3 Calibration certificate for Dipole
Calibration Laboratory of A Schwetzerischer Kallbriendansl
Schmid & Partner %ﬁﬁ eion Sulsan. iskinnnge
Engineering AG = Servizio svizero di taratir
Toughaussirasse 43, 8004 Zurich, Switseriand m '3 Swiss Calibration Service FFLTE

Accrodiled by the Swiss Accredilnfon Sarvioa (SAS)

The Swiss Accreditation Service is one of ihe signatories o the EA
Muitilateral Agreement for the recognition of calibration certificaies

Accroditation Mo.: SCS 0108

7

]
cient  SGS (Dymstec) Cortihcate Ho: D2450V2-892_Apr15
CALIBRATION CERTIFICATE
Ciject D2450V2 - SN: Ba2
Calibration procedura(s) QA CAL-05.v0

Calibration procedure for dipole validation kits above 700 MHz

Cafitration date: Apnl 22, 2015

This calbration cerlificate documents the irnceability o national siandards, which raalize tha pfysacal units ol measwerements (51).

Tha moasuramants and he unoanaingss wih confidoncs probabilty wwmmmmwnnﬂ ara pan of tho carbficale

All calibrations have baen conduciad in tho dossd '.lh:lu'loﬂ"lnnlﬂy. afviranmon tempacatung (22 + 3)°C muhu-*n'nill,l-: T

Calitiration Equipmant used (MATE critical for calibrmtion)

Primary Standards IDe Cal Date (Caricats Ma.) Schodulpd Calbration

Porar metor EPM-442A GRITAA0T04 O7-0ct-14 (Mo, 21 7-03020) Oct-15

Prorwar sansor HIP B481A LFEATRGETEY O7-0ci-14 {Wo. 21 7-02020) Oct-18

Prrwar sansor HP B4814 MY41082317 O7-0ct-14 {Mo. 21 7-02021) Oct-15

Ralenence 20 08 Atarmmtar SN 5058 (208) O1-Ape-15 (Mo, 2A7-02131) Mar-16

Type-N mismaich combanation SN: 50472706327 D1-Apr15 {No. 217-02134) Mar-16

Fialerence Proba S0V SN: 2205 30-Doc-14 (Mo ES3-2206_Dactd) Dac-15

DAE4S SM: BT 18-Aug-14 (Mo, DAES-B01_Aug14) Aug-15

Socondary Stanclards I & Chack Daiw (in houss) Schodulpd Chock

RF generator RAS SMT-06 100005 04-Aug-20 (in hise check Oct-13) In house check: Oct-186

Matwork Analyzer HP B8753E USITI00SES 54206  18-Dct-01 (in howse chock Oci-14) In house chack: Oct-15

Nadma Furctian S ]

Caliratod by Michaol Wabser Laboratary Techrmosn M
B

Approved by Katja Polmne Technical Manages ﬁéf‘/‘ =

igsued: Aprl 23, 2015
This cafbeation cortificats shall not b reprodisced axcept in full without writien approval of the lsboratory
Cantificate Mo: D2450V2-B92_AprS Page 1 of &
Report File No:  F690501/RF-SAR002308 Date of Issue :  2015-11-27
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Calibration Laboratory of A,

. it 3 [ Schwedzerischer Kalihrierdienst
Schmid & Partner e c Service suisse délalonnage
Engineering AG ¥ Servizio svizzers di tarature
Zeughausstrassn 43, 8004 Zurich, Switzerland AN S Swiss Caliention Service
Arcroditod by the Swiss Accroditation Servica (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service |8 one of ihe slgnatories to the EA
Muitilateral Agreament lor the recognition of ealibration cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
M nat applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, June 2013

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo unceriainty required.

s Eleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerlainty 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 paramefers: The measured TSL parameters are used o 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 o a coverage
probability of approximately 95%.

Cortificate Mo: D2450V2-892_Apri5 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C a2 1.80 mho/m
Measured Head TSL parameters (22.0 +0.2) °C 37.6+6% 1.82 mho/m £6 %
Head TSL temperature change during test <0.5°C e
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.09 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.1 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2) °C 506+6% 2.02 mho/m £ 6 %
Body TSL temperature change during test <05°C s
SAR result with Body TSL
SAR averaged over 1 em? (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL parametars normalized to 1W 51.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.10 W/kg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg = 16.5 % (k=2)
Certificate No: D2450V2-892_Apr15 Page 3of8
Report File No:  F690501/RF-SAR002308 Date of Issue :  2015-11-27
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5440 +23j0
Return Loss -26.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4990 +3.7jQ
Return Loss -28.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.162 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 06, 2011
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN; 892

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

Medium parameters used: [ = 2450 MHz; o = 1.82 8/m; & = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY'S (IEEETEC/ANST C63.19-2011)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014:

Sensor-Surface; 3mm (Mechanical Surface Detection)
Electronics; DAE4 Sn601; Calibrated; 18.08.2014

Phantom: Flat Phantom 5.0 (from); Type: QDOOOPS0AA; Serial: 1001

DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 22.04.2015

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Valee = 101.4 Vim; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 27.5 Wikg

SAR(] g) = 13.2 Wikg; SAR(10 g) = 6.09 Wikg
Maximum value of SAR (measured) = 17.5 Wikg

dB
0

-5.00

-10.00
-15.00
“20.00
-25.00

0dB=175Whkg= 1243 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bedy TSL

Drate: 22.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN; 892

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

Medium parameters used: f = 2450 MHz: o = 2.02 5/m; & = 50.6: p= 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANS] C63.19-2011)

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4,32); Calibrated: 30.12.2014;
s Sensor-Surface: Imm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 1002
= DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.4% Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(I g) = 13.2 Wikg; SAR(10 g) = 6.1 Wikg

Maximum value of SAR (measured) = 17.3 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 17.3 Wikg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A, e -
A 3 Kalibr
Schmid & Partner =k S Sorvice suisse d'étalonnage
Engineering AG b C gervizio evizzoso ol tarmtura
Zoughaussirasse 43, 8004 Zurich, Switzertand Ty 5 swiss Calloration Service
Accrecited by the Swiss Accroditalion Servico [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatorkes to the EA
Multilateral Agreement for the recognition of calibration certificatos

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

a) |EC 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
& GHz: Human models, Instrumentation, and Procedures™ Part 2 “Procedure to determine
the Specilic Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) KDB 865664, “SAR Measurement Requiremants for 100 MHz to 6 GHz"

c) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absomtion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Elgctrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYs V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

5200 MHz + 1 MHz
5300 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+02)°C 34426% 4.45 mho/m + 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 W/kg
SAR for nominal Head TSL parameters normalized to 1W 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.31 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.8 W/kg = 19.5 % (k=2)
Certificate No: D5GHzV2-1106_May15 Page 3 of 15
. ;o 2015-11-27
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.9 4.76 mho/m

Measured Head TSL parameters (22.0+0.2) °C 343:6% 4.54 mho/m + 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5300 MHz

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

SAR measured 100 mW input power B8.40 W/kg

SAR for nominal Head TSL parameters normalized to 1W 83.1 W/ kg £19.9 % (k=2)

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

SAR measured 100 mW input power 2.42 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.9 W/kg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.96 mho/m

Measured Head TSL parameters (22.0+0.2) °C 340+6% 4.73 mho/m £ 6 %

Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.37 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.6 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 355 5.07 mho/m

Measured Head TSL parameters (22.0+0.2)°C 339+6% 4.83 mho/m + 6 %

Head TSL temperature change during test <05°C e —
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.30 W/ikg

SAR for nominal Head TSL parameters normalized to 1W 82.0 W/kg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.37 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.4 W/kg £ 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.3 5.27 mho/m

Measured Head TSL parameters (22.0+0.2) °C 33.6+6% 5.03mho/m £ 8 %

Head TSL temperature change during test <05°C b =
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power B.05 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2,30 W/kg

SAR for nominal Head TSL parameters normalized to 1W 22.7 Wikg +19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 49.0 5.30 mho/m

Measured Body TSL parameters (22.0+0.2) °C 47.3+6 % 543 mho/m+6 %

Body TSL temperature change during test =05°C - -
SAR result with Body TSL at 5200 MHz

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

SAR measured 100 mW input power 7.51 Wikg

SAR for nominal Body TSL parameters normalized to 1W 74.6 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.10 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.9 5.42 mho/m

Measured Body TSL parameters (22.0 £0.2) °C 47.1+6% 5.56 mho/m £ 6 %

Body TSL temperature change during test <05°C —— e
SAR result with Body TSL at 5300 MHz

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

SAR measured 100 mW input power 7.66 Wikg

SAR for nominal Body TSL parameters normalized to 1W 76.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.14 W/kg

SAR for nominal Body TSL parameters normalized to 1W 21.2 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mho/m
Measured Body TSL parameters (22.0+0.2)°C 466 6 % 5.96 mho/m +£6 %
Body TSL temperature change during test <0.5°C e -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measured 100 mW input power B.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 80.2 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.24 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.2 Wikg = 19.5 % (k=2)
Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2)"C 46.3+6% B.23mho/m +6 %
Body TSL temperature change during test <05°C wea -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.78 Wikg
SAR for nominal Body TSL parameters normalized to 1W 77.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.15 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz
. Impedance, transformed to feed point 4870 -100j0

Return Loss -20.0dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 5090-38j0

Return Loss -27.9dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 4850-43j0

Return Loss - 26.7 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 55.1Q-59|0

Retumn Loss -22.7dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5410-04iQ

Return Loss -28.1dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 5000-85jQ

Return Loss -21.4dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 5090-31jQ

Return Loss -30.0dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5550-43j0

Return Loss -23.6dB
Certificate No: D5GHzV2-1106_May15 Page 8 of 15

Date of Issue :  2015-11-27

Report File No:  F690501/RF-SAR002308 N . :
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371
http://www.sgsgroup.kr Page: 76/82

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point M50+10(Q

Return Loss -27.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole, The antenna is therefore short-circuited for DI

C-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because thay might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 22.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1106

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

Medium parameters used: f = 5200 MHz; ¢ = 4.45 S/m: &, = 34.4; p =1000 kg/m* , Medium parameters
used: = 5300 MHz; 6 = 4.54 S/m; &, = 34.3; p = 1000 kg/m* , Medium parameters used: f = 5500 MHz; 6 =
4.73 8/m; & = 34; p = 1000 kg/m* , Medium parameters used: f = 5600 MHz; 6 = 4.83 S/m; ¢, = 33.9; p=
1000 kg/m* , Medium parameters used: f = 5800 MHz; ¢ = 5.03 S/m; & = 33.6; p = 1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:

s Probe: EX3DV4 - SN3503: ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2014, ConvF(5.21, 5.21,
5.21); Calibrated: 30.12.2014, ConvF(5.12, 5.12, 5.12); Calibrated: 30.12.2014, ConvF(4.92, 4.92,
4.92); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014:

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

= Electronics: DAE4 Sn601; Calibrated: 18.08.2014

 Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial: 1001
° DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 66.79 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

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

Reference Value = 67.17 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 8.4 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 19.6 W/kg

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

Reference Value = 65.76 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 8.37 W/kg; SAR(10 g) =24 Wikg

Maximum value of SAR (measured) = 20.0 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan
dist=1.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.47 Vim; Power Drifi = 0.03 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(1 g) = 8.3 Wikg; SAR(10 g) =2.37 Wikg

£

D_ipale 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 1
Reference Value = 63.69 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(1 g) = 8.05 W/kg; SAR(10 g) = 2.3 W/kg

Maximum value of SAR (measured) = 19.5 Wikg

dB

I}

-6.00

-12.00

-16.00

-24.00

-30.00

0dB = 18.2 Wikg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1106

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

Medium parameters used: f = 5200 MHz; 6 = 5.43 S/m; & = 47.3; p = 1000 kg/m? , Medium parameters
used: f = 5300 MHz; 6 = 5.56 S/m; & =47.1; p = 1000 kg/m® , Medium parameters used: f = 5600 MHz: ¢ =
5.96 S/m; £, =46.6; p = 1000 kg/m’ , Medium parameters used: = 5800 MHz; o = 6.23 S/m; e =46.3;p=
1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(4.95, 4.95, 4.95); Calibrated: 30.12.2014, ConvF(4.78, 4.78,
4.78); Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2014, ConvF(4.32, 4.32,
4.32); Calibrated: 30.12.2014;

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
 Electronics: DAE4 Sn601; Calibrated: 18.08.2014

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
= DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 59.44 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) = 7.51 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

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

Reference Value = 59.13 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 7.66 W/kg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 18,6 W/kg

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

Reference Value = 59.00 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 8.07 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 20.1 W/kg
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D_ipulc Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHzZoom Secan
dist=1.4mm (8x8x7)/Cube 0: Messurement grid: dx=4mm, dy=4mm, dz=1.4mm '
Reference Value = 56.85 Vim: Power Drift = 0.02 dB3

Peak SAR (extrapolated) = 36.1 Wikg

SAR(I g) = 7.78 Wikg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 19,7 Wikg

dB
1]

-6.00

-12.00
-18.00
<24.00

-30.00

0 dB = 18.0 Wikg = 12.55 dBW/kg

Certfficate No: DSGHzV2-1108_May15 Page 14 of 15

Report File No:  F690501/RF-SAR002308 Date of Issue :  2015-11-27
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)
RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.

: 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
' Tel. 031-428-5700 / Fax. 031-427-2371
f http://www.sgsgroup.kr Page: 82/82

Impedance Measurement Plot for Body TSL
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