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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
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 7265D2W
Host Device NOTEBOOK PC
Host Device Name XE510C25
Mode of Operation WLAN, Bluetooth
Duty Cycle 1 (WLAN)
Body worn Accessory None
Tx Frequency Range 2412 ~ 2462 (WLAN_802.11b/g/n)
5180 ~5240 , 5260 ~ 5320 (WLAN 802.11a/n/ac)
5500 ~ 5700 (WLAN 802.11a/n)
5500 ~ 5720 (WLAN_802.11ac)
5745 ~ 5825 (WLAN_802.11a/n/ac)
2402 ~ 2480 (Bluetooth)
Antenna Information Port Main Aux
Manufacturer Galtronics Galtronics
Type PIFA PIFA
Main Antenna Gain (dBi) Aux Antenna Gain (dBi)
2.40 GHz ~ 2.50GHz 0.92 2.40 GHz ~ 2.50GHz 3.08
5.150 GHz ~ 5.350 GHz 0.96 5.150 GHz ~ 5.350 GHz 2.70
5.470 GHz ~ 5.725 GHz 2.15 5.470 GHz ~ 5.725 GHz 0.30
5.785 GHz ~ 5.850 GHz 3.34 5.785 GHz ~ 5.850 GHz 1.63
4 The Highest Reported SAR Values
. Highest Reported SAR
Equipment Class Band 1g (W/kg)
DTS 24 WLAN 0.78
UNII 5.8 WLAN 0.95
53 WLAN 1.09
NII
5.6 WLAN 1.09
DSS Bluetooth 0.17
Simultaneous SAR per KDB 690783 D01v01r03 1.08
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S 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;

|X| KDB 865664 D01v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz
|X| KDB 447498 D01v06 Mob-lle and Portab!e D'ev1ces 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

SAR Evaluation Considerations for Laptop, Notebook, Netbook and

KDB 616217 D04v01r02

Tablet Computers
KDB 643646 D01v01r03 SAR Test Reduction Considerations for Occupational PTT Radios
KDB 648474 D03v01104 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

MoOodoboodx

KDB 680106 D01v02 L.
Transfer Applications

KDB 941225 D01v03r01 3G SAR Measurement Procedures

KDB 941225 D05v02r05 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 1<z 2°C
Ambient noise & Reflection :<0.012 W/kg
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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 Controlled Environment

P General Population Occupational

Partial Peak SAR

(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

(Hands/Feet/ Ankle/Wrist) 4.00 m W/g 20.00 m W/g

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 : 10 to6 ; Linearity: £ 0.2 (30 to6 )
Directivity : £03 in HSL (rotation around probe axis)

+0.5 in tissue material (rotation normal to probe axis) EX3DV4 E-Field Probe

Dynamic Range : 10pW/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 * 2.0mm= 0.2 mm
Dimensions * Major axis: 600
Minor axis: 400
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9.3 Device Holder
Construction: : 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.

v

Device Holder
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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
5600  and 5800

results from the system accuracy verification are displayed in the table 1. (SAR values are normalized to 1W forward

,5300

. The tests were conducted on the same days as the measurement of the DUT. The obtained

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. BONN ELEKTRONIK Model BLMA1060-10 RF Amplifier
C. Agilent Model E4419B Power Meter
Agilent Model N1914A Power Meter
D. Agilent Model E9300H Power Sensor
Agilent Model N8481A Power Sensor
E. Agilent Model 772D / 778D Dual Directional Coupler
F. Reference dipole Antenna

Photo of the dipole Antenna

Target SAR 1
. . g from Measured Normalized e Liquid
Verlf;(c.:tatlon P;;);e Tissue Calibration SAR1g SAR1g Dev‘l;tlon Date Temp.
s Certificate 0.1W) aw ) °C)
aw)
D2450V2 2450
SN-892 3862 Body 51.80 4.91 49.10 -5.21 2017-12-12 21.9
D5 V2 5300
SN:1106 3862 Body 79.60 7.73 77.30 -2.89 2017-12-09 21.5
D5 V2 5600
SN:1106 3862 Body 81.60 8.44 84.40 343 2017-12-10 21.5
D5 V2 5800
SN:1106 3862 Body 79.10 8.21 82.10 3.79 2017-12-11 21.8
Tablel. Results system verification
Report File No:  F690501/RF-SAR002519 Date of Issue :  2017-12-26

(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: 15/128

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;lated Tissue
emp(_)

Measured, 2017-12-12 51.94 1.92
2450 Target Tissue Body 52.70 1.95
Deviation (%) -1.44 -1.54

2412 Body Measured, 2017-12-12 52.08 1.87 21.9
Deviation (%) -1.18 -4.10
2462 Measured, 2017-12-12 51.92 1.94
Deviation (%) -1.48 -0.51
Measured, 2017-12-09 48.17 5.26
5300 Target Tissue Body 48.90 5.42
Deviation (%) -1.49 -2.95

5270 Body Measured, 2017-12-09 48.17 5.21 21.5
Deviation (%) -1.49 -3.87
5310 Measured, 2017-12-09 48.16 5.26
Deviation (%) -1.51 -2.95
Measured, 2017-12-10 47.15 5.68
5600 Target Tissue Body 48.50 5.77
Deviation (%) -2.78 -1.56

5530 Body Measured, 2017-12-10 47.21 5.52 21.5
Deviation (%) -2.66 -4.33
5690 Measured, 2017-12-10 46.89 5.81
Deviation (%) -3.32 0.69
Measured, 2017-12-11 46.38 6.13
5800 Target Tissue Body 48.20 6.00

Body Deviation (%) -3.78 2.17 21.8
5775 Measured, 2017-12-11 46.41 6.09
Deviation (%) -3.71 1.50
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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 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)
sovars Reeeee | Dot sx 1O
Hardware Reference
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Robot TX90XL F12/5LP8A1/A/01 N/A N/A N/A
Phantom ELI Phantom TP-1200 N/A N/A N/A
Mounting Device Laptop IEi)itension N/A N/A N/A N/A
Verification Dipole D2450V2 892 2017-04-21 Biennial 2019-04-21
Verification Dipole D5GHzV2 1106 2017-05-26 Biennial 2019-05-26
D iele"”iclgtssessmem DAK-3.5 1107 20170523 |  Annual | 2018-05-23
DAE DAE4 1430 2017-03-16 Annual 2018-03-16
E-Field Probe EX3DV4 3862 2017-09-25 Annual 2018-09-25
Network Analyzer E5071C MY46111535 2017-05-23 Annual 2018-05-23
Power Meter E4419B GB43311125 2017-06-25 Annual 2018-06-25
Power Meter N1914A MY56120017 2017-07-09 Annual 2018-07-09
Power Sensor E9300H MY41495307 2017-06-25 Annual 2018-06-25
Power Sensor E9300H MY41495314 2017-06-25 Annual 2018-06-25
Power Sensor N8481A MY56120026 2017-07-09 Annual 2018-07-09
Signal Generator E8247C MY43321024 2017-06-14 Annual 2018-06-14
Power Amplifier BLMA1060-10 1711221 2017-06-10 Annual 2018-06-10
D“alclzggl‘:ri"“al 772D MY52180226 | 2017-06-18 | Annual | 2018-06-18
LP Filter LA-30N LFO03 2017-06-18 Annual 2018-06-18
LP Filter LA-60N LF04 2017-06-18 Annual 2018-06-18
Attenuator 05AS102-K03 Al 2017-12-08 Annual 2018-12-08
Attenuator 05AS102-K20 A3 2017-12-08 Annual 2018-12-08
Attenuator 05AS102-K20 A4 2017-12-08 Annual 2018-12-08
%‘ﬁﬂ (Ifn{egtr; BJ5478 12091382-1 2017-06-21 Annual 2018-06-21
Digital Thermometer SDT25 17041500018 2017-08-11 Annual 2018-08-11
Spectrum Analyzer E4445A MY44020523 2017-06-14 Annual 2018-06-14
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14 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.

15 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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16 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

16.1 Maximum Output Power Specifications (Notebook)

Average power for Production ( m)

Mode Data Rate Channel Normal/Maximum Main Aux
All Data Maximum 16.50 16.50

802.11b Rates All Channels Normal 15.00 15.00
All Data Maximum 16.50 16.50

802.11g Rates All Channels Normal 15.00 15.00
802.11n All Data All Channel Maximum 16.50 16.50
HT20 Rates s Normal 15.00 15.00
802.11n All Data All Channels Maximum 16.50 16.50
HT40 Rates Normal 15.00 15.00

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

Average power for Production ( m)

Mode Data Rate Channel Normal/Maximum Main Aux

36 ~ 64 Maximum 12.00 12.00

802.11a, n, ac All Data Channels Normal 10.50 10.50
HT20/VHT20 Rates 100 ~ 165 Maximum 11.75 11.75
Channels Normal 10.25 10.25

38~62 Maximum 12.00 12.00

802.11n, ac All Data Channels Normal 10.50 10.50
HT40 / VHT40 Rates 102 ~ 159 Maximum 11.75 11.75
Channels Normal 10.25 10.25

42 ~ 58 Maximum 12.00 12.00

802.11ac All Data Channels Normal 10.50 10.50
VHTS80 Rates 106 ~ 155 Maximum 11.75 11.75
Channels Normal 10.25 10.25

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

Report File No:  F690501/RF-SAR002519 Date of Issue :  2017-12-26
(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: 20/128

16.2 Maximum Output Power Specifications (Tablet)

Average power for Production ( m)
Mode Data Rate Channel Normal/Maximum Main Aux
All Data Maximum 15.5 15.5
802.11b Rates All Channels Normal 120 4.0
Maximum 11.5 11.5
I Channel Normal 10.0 10.0
802,11 All Data 2~10 Maximum 15.5 15.5
8 Rates Channels Normal 14.0 14.0
Maximum 11.5 11.5
11 Channel Normal 10.0 10.0
Maximum 10.5 10.5
I Channel Normal 9.0 9.0
802.11n All Data 2~10 Maximum 15.5 15.5
HT20 Rates Channels Normal 14.0 14.0
Maximum 10.5 10.5
11 Channel Normal 9.0 9.0
Maximum 10.5 10.5
I Channel Normal 9.0 9.0
Maximum 15.5 15.5
2 Channel Normal 14.0 14.0
Maximum 10.5 10.5
3 Channel Normal 9.0 9.0
802.11n All Data 4~8 Maximum 15.5 15.5
HT40 Rates Channels Normal 14.0 14.0
Maximum 10.5 10.5
9 Channel Normal 9.0 9.0
Maximum 15.5 15.5
10 Channel Normal 14.0 14.0
Maximum 10.5 10.5
11 Channel Normal 9.0 9.0

Tune-up Tolerance: -1.5 dB/+1.5 dB
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Average power for Production ( m)
Mode Data Rate Channel Normal/Maximum Main Aux
36 ~ 64 Maximum 9.5 9.5
802.11a, n, ac All Data Channels Normal 8.0 8.0
HT20/ VHT20 Rates 100 ~ 165 Maximum 7.5 7.5
Channels Normal 6.0 6.0
38 ~62 Maximum 9.5 9.5
802.11n, ac All Data Channels Normal 8.0 8.0
HT40 / VHT40 Rates 102 ~ 159 Maximum 7.5 7.5
Channels Normal 6.0 6.0
42 ~58 Maximum 8.5 8.5
802.11ac All Data Channels Normal 7.0 7.0
VHTS80 Rates 106 ~ 155 Maximum 6.5 6.5
Channels Normal 5.0 5.0

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

16.3 Bluetooth Maximum Output Power Specifications

Average power for Production (dBm)

Mode Normal/Maximum GFSK PI/4DQPSK 8DPSK LE
Maximum 6.5 1.5 1.5 4.5

Bluetooth
Normal 5.0 0.0 0.0 3.0

Tune-up Tolerance: -1.5 dB /+1.5 dB
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17 WLAN
17.1 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.
17.2 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.
17.3 U-NII-2C and U-NII-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.
17.4 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.
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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.

17.5 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.

17.6 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

17.7 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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18 RF Conducted Power Measurement
WLAN 2.4 Notebook Mode

Average Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
2412 1 1 16.31 16.44
802.11b 2437 6 1 16.50 16.50
2462 11 1 16.29 16.42
2412 1 6 - -
802.11g 2437 6 6 - -
2462 11 6 - -
800110 2412 1 MCSO0 - -
H1;20 2437 6 MCSO0 - -
2462 11 MCSO0 - -
202.11n 2422 3 MCSO0 - -
HT 40 2437 6 MCSO0 - -
2452 9 MCS0 - -
WLAN 5.2 Notebook Mode
Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5180 36 6 - -
5200 40 6 - -
802.11a 5920 12 5 - -
5240 48 6 - -
5180 36 MCSO0 - -
802.11n 5200 40 MCSO0 - -
HT20 5220 44 MCSO0 - -
5240 48 MCS0 - -
802.11n 5190 38 MCSO0 - -
HT40 5230 46 MCSO0 - -
5180 36 MCS0 - -
802.11ac 5200 40 MCSO0 - -
VHT20 5220 44 MCSO0 - -
5240 48 MCSO0 - -
802.11ac 5190 38 MCSO0 - -
VHT40 5230 46 MCSO0 - -
802.11ac
VHTR0 5210 42 MCS0 - -
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WLAN 5.3 Notebook Mode
Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5260 52 6 - -
802.11a 5280 26 6 - -
5300 60 6 - -
5320 64 6 - -
5260 52 MCS0 - -
802.11n 5280 56 MCSO0 - -
HT20 5300 60 MCS0 - -
5320 64 MCS0 - -
802.11n 5270 54 MCSO0 - -
HT40 5310 62 MCS0 - -
5260 52 MCS0 - -
802.11ac 5280 56 MCSO0 - -
VHT20 5300 60 MCS0 - -
5320 64 MCS0 - -
802.11ac 5270 54 MCSO0 - -
VHT40 5310 62 MCS0 - -
802.11ac
VHTS0 5290 58 MCS0 12.00 12.00
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WLAN 5.6 Notebook Mode

Measured Power
Freq.
Mode () Ch. # Rate [ m]

Main AUX

5500 100 6 - -

R02.11a 5580 116 6 - -

5660 132 6 - -

5700 140 6 - -

5500 100 MCS0 - -

802.11n 5580 116 MCSO0 - -

HT20 5660 132 MCSO0 - -

5700 140 MCSO0 - -

5510 102 MCS0 - -

802.11n HT40 5550 110 MCS0 - -

5670 134 MCSO0 - -

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 11.57 11.39
VHTS80 5690 138 MCS0 11.54 11.63
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WLAN 5.8 Notebook Mode

Measured Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
5745 149 6 - -
802.11a 5785 157 6 - -
5825 165 6 - -
802.11n 5745 149 MCS0 - -
H1;20 5785 157 MCSO0 - -
5825 165 MCSO0 - -
802.11n 5755 151 MCS0 - -
HT40 5795 159 MCSO0 - -
802.11ac 5745 149 MCS0 - -
VHTZO 5785 157 MCSO0 - -
5825 165 MCSO0 - -
802.11ac 5755 151 MCSO0 - -
VHT40 5795 159 MCSO0 - -
802.11ac
VHTR0 5775 155 MCSO0 11.71 11.35
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WLAN 2.4 Tablet Mode

Average Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
2412 1 1 15.50 15.28
802.11b 2437 6 1 15.27 15.24
2462 11 1 15.41 15.25
2412 1 6 - -
802.11g 2437 6 6 - -
2462 11 6 - -
800110 2412 1 MCSO0 - -
H1;20 2437 6 MCSO0 - -
2462 11 MCSO0 - -
202.11n 2422 3 MCSO0 - -
HT 40 2437 6 MCSO0 - -
2452 9 MCS0 - -
WLAN 5.2 Tablet Mode
Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5180 36 6 - -
5200 40 6 - -
802.11a 5220 12 5 - -
5240 48 6 - -
5180 36 MCSO0 - -
802.11n 5200 40 MCSO0 - -
HT20 5220 44 MCSO0 - -
5240 48 MCS0 - -
802.11n 5190 38 MCS0 - -
HT40 5230 46 MCS0 - -
5180 36 MCS0 - -
802.11ac 5200 40 MCSO0 - -
VHT20 5220 44 MCSO0 - -
5240 48 MCSO0 - -
802.11ac 5190 38 MCSO0 - -
VHT40 5230 46 MCSO0 - -
802.11ac
VHTR0 5210 42 MCS0 - -
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WLAN 5.3 Tablet Mode

Measured Power
Freq.
Mode ) Ch. # Rate [ m]
Main AUX
5260 52 6 - -
802.11a 5280 36 6 - -
5300 60 6 - -
5320 64 6 - -
5260 52 MCSO0 - -
802.11n 5280 56 MCS0 - -
HT20 5300 60 MCS0 - -
5320 64 MCS0 - -
802.11n 5270 54 MCSO0 9.44 9.41
HT40 5310 62 MCS0 9.34 9.29
5260 52 MCS0 - -
802.11ac 5280 56 MCSO0 - -
VHT20 5300 60 MCSO0 - -
5320 64 MCS0 - -
802.11ac 5270 54 MCSO0 - -
VHT40 5310 62 MCS0 - -
802.11ac
VHTR0 5290 58 MCSO0 - -
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WLAN 5.6 Tablet Mode

Measured Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
5500 100 6 - -
R02.11a 5580 116 6 - -
5660 132 6 - -
5700 140 6 - -
5500 100 MCS0 - -
802.11n 5580 116 MCSO0 - -
HT20 5660 132 MCSO0 - -
5700 140 MCSO0 - -
5510 102 MCS0 7.31 7.39
802.11n HT40 5550 110 MCS0 7.40 7.43
5670 134 MCSO0 7.24 7.20
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 - -
VHTS80 5690 138 MCSO0 - -
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WLAN 5.8 Tablet Mode

Measured Power
Freq.
Mode () Ch. # Rate [ m]
Main AUX
5745 149 6 - -
802.11a 5785 157 6 - -
5825 165 6 - -
202.11n 5745 149 MCS0 - -
H1;20 5785 157 MCSO0 - -
5825 165 MCSO0 - -
802.11n 5755 151 MCS0 7.41 7.35
HT40 5795 159 MCS0 7.43 7.32
2001 1ac 5745 149 MCS0 - -
VHTZO 5785 157 MCSO0 - -
5825 165 MCSO0 - -
802.11ac 5755 151 MCSO0 - -
VHT40 5795 159 MCSO0 - -
802.11ac
VHTR0 5775 155 MCSO0 - -
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Bluetooth
Channel Frequency () GFSK( m) 4DPSK ( m) 8DPSK( m) LE( m)
Low 2402 4.67 -0.89 -0.87 3.17
Middle 2441 4.65 -0.76 -0.80 2.94
High 2480 5.01 -0.62 -0.49 3.28

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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19 Transmit Antenna Separation Distances

<The Distance information of Antenna to Edges of Notebook and Tablet PC>

19.1 Notebook Device Type
Per FCC KDB 447498 DO0O1v06, the SAR exclusion threshold for distances < 50  is defined by the following

equation:

Max Power of Channel (mW)

: ; * \/Frcqucncy(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: [4.47 / 6.82 * \/2.480] =1.03 3.0
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19.2 Tablet PC Device Type

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

Table “EXEMPT” SAR was not required and Table “Measure” SAR was required.

- ‘Dutput power Separation distances [mm) SAR Exemption
T
(MHz) dBm mw Rear | Edgel | Edge2 | Edge3 | Edzed | Front Rear Edze 1 Edge 2 Edge 3 Edge 4 Front
WLAN Main Antenna
2462 15.50 35 5 =200 66.1 5 1B6.8
5240 8,50 9 3 =200 661 3 186.8
5320 8,50 9 3 =200 661 3 186.8
5720 7.50 & 3 =200 661 3 186.8
5825 7.50 & 3 =200 661 3 186.8
WLAN A
2462 15.50 35 5 =200 | 1D0LE3 5 144.5
5240 9,50 9 5 =200 | 1D0LE3 5 144.5
5320 9,50 9 5 =200 | 1D0LE3 5 144.5
5720 7.50 [] 3 =200 | 1D00.E3 3 144.5
5825 7.50 13 5 =200 | 1D0LE3 5 144.5
Bluetooth
2480 6.50 4 5 =200 | 1D0LET 5 144.5
Note

1. Maximum power is the

production units.

source-based time-average power and represents the maximum RF output power among

2. For distances < Smm, a distance of 5mm is used to determine SAR exclusion and estimated SAR value.

3. Output power is the maximum rated power (including tune-up or manufacturing tolerances).

4. If the antenna separation distance is > S0mm then the value listed is the output power threshold, above which SAR

measurement is required. For separation < 50mm the value is the KDB 447498 D01v06 calculated value and must

be less than 3 for SAR exemption.

5. Formulas round separation distance to nearest mm and power to nearest before calculating thresholds or

exemption values.

6. SAR evaluation for the front surface of tablet display screens is generally not necessary according to 4.3 section of

KDB 616217 D04 v01r02.
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20 SAR Data Summary
20.1 Notebook Device Type
WLAN 2.45 GHz Body SAR
- Traffic Channel Power(dBm) PONTOAR 1-g SAR Scaling Factor i«cali“g l-gsic;led o
P '.Jﬁ Mode | b0 enc Conducted Tune- of Area Cube (W/kg)) (Power) (]e;ct:)r (Wikg) NOt
osition ? ) Y| Channel Power Up Scan(W/kg) . :le)), °
Main | Aux | Limit Main Aux | Main | Aux Y Main | Aux
Base 802.11b 2437 6 16.50 - 16.50 1.36 - 0.736 - 1.000 - 1.013 0.746 - A5
Base 802.11b 2437 6 - 16.50 | 16.50 1.09 - - 0.727 - 1.000 1.014 - 0.737 | A6
WLAN 5.3 GHz Body SAR
Traffic Channel Power(dBm Scalin; i 1-g Scaled
(dBm) TR 1-g SAR sl g Scaling gSAR
EUT Conducted T £ A Cub (W/kg)) actorn Factor Plot
Position Mode Frequency LLLy o<t ube (Power) (Duty (W/kg) No
() Channel Power Up Scan(W/kg) cycle)
Main | Aux | Limit Main | Aux | Main | Aux 4 Main | Aux
802.11ac 0 0.776 0.832
Base VHTS0 5290 58 12.00 - 12.00 2.16 1 0774 - 1.000 - 1.072 0.830 - A7
802.11ac
Base VHTS0 5290 58 - 12.00 | 12.00 1.27 - - 0.963 - 1.000 1.067 - 1.028 -
Repeat Test
Base 802.11ac 5290 58 - 12.00 | 12.00 1.19 - - 1.020 - 1.000 1.067 - 1.088 | A8
VHTR0 . X . . . . .
WLAN 5.6 GHz Body SAR
Traffic Channel Power(dBm Scalin; i 1-g Scaled
(dBm) AR 1-g SAR seal g Scaling gSAR
EUT Conducted Wk actor Factor Plot
Positi Mode NG onducte: Tune- of Area Cube ( 2)) (Power) (Dut (Wikg) N
osition f‘ S Y| Channet Power Up | Scan(W/kg) . :1ey) 0
Main | Aux | Limit Main | Aux | Main | Aux Y Main | Aux
802.11ac
Base VHTS0 5530 106 11.57 - 11.75 1.19 - 0.710 - 1.042 - 1.072 0.793 - -
802.11ac
Base VHTS0 5690 138 11.54 - 11.75 2.83 - 0.966 - 1.050 - 1.072 1.087 - -
802.11ac
Base VHTS0 5530 106 - 11.39 | 11.75 1.73 - - 0.656 - 1.086 1.067 - 0.760 -
802.11ac
Base VHTS0 5690 138 - 11.63 | 11.75 2.66 - - 0.914 - 1.028 1.067 - 1.003 | A10
Repeat Test
Base 802.11ac 5690 138 11.54 - 11.75 2.59 - 0.966 - 1.050 - 1.072 1.087 - A9
VHTS0 . . . . . . .
802.11ac
Base VHTS0 5690 138 - 11.63 | 11.75 2.63 - - 0.910 - 1.028 1.067 - 0.998 -
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WLAN 5.8 GHz Body SAR
Traffic Channel Power(dBm Scali i 1-g Scaled
(dBm) PONTOAR 1-g SAR Fca :ng Scaling gSAc]ze
EUT Conducted W/k actor Factor Plot
Position Mode Frequenc onducte Tune- of Area Cube ( 2)) (Power) (Dut (W/kg) No
() Y| cn Power Up Scan(W/kg) c cle))l
Main | Aux | Limit Main | Aux | Main | Aux Y Main | Aux
802.11ac
Base VHTS0 5775 155 11.71 11.75 1.70 0.880 1.009 1.072 0.952 All
802.11ac
Base VHTS0 5775 155 11.35 11.75 2.01 0.785 1.096 1.067 0.918 | Al12
Repeat Test
Base 802.11ac 5775 155 11.71 11.75 1.88 0.873 1.009 1.072 0.944
VHTS0 . . . . . . .
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20.2 Tablet PC Device Type
WLAN 2.45 GHz Body SAR
Traffic Channel Power(dBm Scalin i 1-g Scaled
(dBm) AR 1-g SAR seal g Scaling gSAR
EUT Conducted Wk actor Factor Plot
Positi Mode NG onducte Tune- of Area Cube ( 2)) (Power) (Dut (Wikg) N
osition (q ) Y| Channel Power Up | Scan(W/kg) . :le)), °
Main Aux Limit Main | Aux Main Aux Y Main | Aux
Rear | 802.11b 2412 1 1550 | - 15.50 1.30 0772 | - | 1000 | - 1013 | 0782 | - | AI3
Rear | 802.11b 2412 1 - 1528 | 15.50 L18 - 0624 | - | 1052 1014 ~ 0666 | -
Edge3 | 802.11b 2412 1 1550 | - 15.50 0.766 0447 | - | 1.000 | - 1.013 | 0453 | - B
Edge3 | 802.11b 2412 ] B 1528 | 15.50 117 0635 | - 1052 | 1.014 — | 0.677 | Al4
WLAN 5.3 GHz Body SAR
Traffic Channel Power(dBm) TR 1-g SAR Scaling Factor Scaling l-gsicﬁled
pont | Mode | g o Conducted | Tune- | ofArea | Cube |  (Wikg) Rower) | T Wik | Ne
1t ? S Y| Channel Power Up | Scan(W/kg) ¢ :ley)
Main | Aux | Limit Main Aux Main Aux 4 Main Aux
Rear 81%4113“ 5270 54 944 | - 9.50 1.40 0.629 1.014 1.031 | 0.658 - | Als
802.11n
Rear 140 5270 54 941 | 9.50 0.891 - 0.846 - 1.021 | 1.030 . 0.890 | -
802.11n
Rear 140 5310 62 929 | 9.50 0918 - 0.863 - 1.050 | 1.030 . 0933 | -
Bdges | S0 [ 5270 54 044 | - | 950 0.815 0.374 1.014 1031 | 0391 ;
802.11n
Edge3 140 5270 54 941 | 950 171 0.758 1.021 | 1.030 - 0797 | -
802.11n
Edge3 140 5310 62 929 | 9.50 230 - 0.921 - 1.050 | 1.030 - 0.996 | Al6
Repeat Test
Rear | S0Z1In 5310 62 929 | 950 1.04 0.857 1.050 | 1.030 0927
140 . : : : . . ) . . . - ) ,
Bdges | S0 [ 310 62 - 929 | 950 2,01 ; - looa| - |10s0| 1030 - | ooss | -

General Notes:

1.

2.
3.
4.
5.

Report File No:  F690501/RF-SAR002519
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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.
Liquid tissue depth was at least 15 cm for all frequencies.
All modes of operation were investigated, and worst-case results are reported.
The EUT is tested 2" hot-spot peak, if it is less than 2 dB below the highest peak.
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.

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

447498 DO1vO06.

. 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.
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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. 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.
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21 SAR Measurement Variability

21.1 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

EUT AinaffiCiE ANl Se[? SRaon Measured 1 1" Repeated 1 .
Position Mode Fr(‘l’\‘;‘;’z“)cy Channel Dg;i'r'l‘)ce SAR (W/kg)g SAI?(W/kg) ¢ Ratio
Rear WLAN 5GHz 5310 62 0 0.863 0.857 1.01
Edge3 WLAN 5GHz 5310 62 0 0.921 0914 1.01
Base WLAN 5GHz 5290 58 0 0.963 1.020 1.06
Base WLAN 5GHz 5690 138 0 0.966 0.966 1.00
Base WLAN 5GHz 5690 138 0 0914 0.910 1.00
Base WLAN 5GHz 5775 155 0 0.880 0.873 1.01

21.2 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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22 Simultaneous Multi-band Transmission Evaluation

22.1 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.

22.2 The Simultaneous Transmission possibilities are listed as below

No Capable TX Configuration Operation
1 WLAN Main + WLAN Aux Yes
2 WLAN 2.45 GHz Main Ant + Bluetooth Aux Ant Yes
3 WLAN 5 GHz Main Ant + Bluetooth Aux Ant Yes
Note:

- The simultaneous transmission possibilities are listed as below.
- WLAN Aux Ant and Bluetooth Aux Ant share the same antenna and cannot transmit simultaneously.
22.3 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
DO01v06 4.3.2.b), the following equation must be used to estimate the standalone lg and 10g SAR for

simultaneous transmission involving that transmitter.

vV Frequency (GHz) .

Max Power of Channel (mW)

Estimated SAR =

75 Test Separation Distance (mm)
22.3.1 Notebook Device Type
Maximum Allowed Separation .
Device Type Mode Fr[;(ﬂlezl}cy Power Distance Estlr[n‘;t/id ]SAR
[mW] [mm] 8
Notebook Bluetooth 2480 4.47 6.82 0.138
Notebook Body SAR Simultaneous Transmission Analysis
Simultaneous TX | configuration Main Ant SAR(W/kg) Aux Ant SAR(W/kg) > SAR (W/kg)
WLAN 2.4 GHz Base 0.746 0.737 1.483
WLAN 5.3 GHz Base 0.832 1.088 1.920
WLAN 5.6 GHz Base 1.087 1.003 2.090
WLAN 5.8 GHz Base 0.952 0918 1.870
. 2.4 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
WLAN + Base 0.746 0.138 0.884
Bluetooth . 5 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
Base 1.087 0.138 1.225
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22.3.2 Tablet PC Device Type

Frequency Output power Separation distances (mm) Estimated SAR Value
(MHz) dBm | mw Rear | Edge 1 | Edge 2 | Edge 3 ‘ Edge 4 | Front Rear | Edge 1 | Edge2 | Edge3 | Edge d | Front
WLAN Main Antenna
2462 15.50 a5 5 =200 | 66.1 5 186.8 Measure| N/A | 0.146 |Measure| 0.146 N/A
5240 9.50 9 5 =200 | 66.1 5 186.8 Measure| N/A | 0.055 |Measure| 0.055 N/A
5320 9.50 9 5 >200 | 66.1 5 186.8 Measure| N/A | 0.055 |Measure| 0.055 N/A
5720 7.50 6 5 >200 | 66.1 5 186.8 0.383 N/a | 0038 | 0383 | 0.038 N/A
5825 7.50 6 5 =200 | 66.1 5 186.8 0.386 N/a | 0.039 | 0386 | 0.039 N/A
WLAN Aux Antenna
2462 15.50 a5 5 >200 | 10083 | 5 144.5 Measure| N/A | 0.146 |Measure| 0.146 N/A
5240 9.50 9 5 >200 | 10083 | 5 144.5 Measure| N/A | 0.055 |Measure| 0.055 N/A
5320 9.50 9 5 >200 | 10083 | 5 144.5 Measure| N/A | 0.055 |Measure| 0.055 N/A
5720 7.50 6 5 >200 |10083| 5 144.5 0.383 N/a | 0.038 | 0383 | 0038 N/A
5825 7.50 6 5 >200 | 10083| 5 144.5 0.386 N/a | 0.039 | 0386 | 0.039 N/A
Bluetooth Antenna
280 | 650 | 4 [ 5 [>20010083] 5 [ 1445 ] | o168 | n/a | 0017 [ 0168 [ 0017 | N/A
Tablet PC Body SAR Simultaneous Transmission Analysis
Simultaneous TX | configuration Main Ant SAR(W/kg) Aux Ant SAR(W/kg) > SAR (W/kg)
2.4 GHz WLAN Rear 0.782 0.666 1.448
Tablet Mode Edge3 0.453 0.677 1.130
5.3 GHz WLAN Rear 0.656 0.933 1.589
Tablet Mode Edge3 0.391 0.996 1.387
. 2.4 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
Rear 0.782 0.168 0.950
WLAN + Edge 3 0.453 0.168 0.621
Bluetooth . 5 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/kg) > SAR (W/kg)
Rear 0.656 0.168 0.824
Edge3 0.391 0.168 0.559
Report File No:  F690501/RF-SAR002519 Date of Issue :  2017-12-26

(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.

Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807

Page :

42/128

22.4SPLSR Evaluation and Analysis

FCC KDB Publication 447498 D01v06, when the sum of the standalone transmitters is more than 1.6 W/kg, the SAR

sum to peak locations can be analyzed to determine SAR distribution overlaps. When the SAR peak to location ratio

for each pair of antennas is < 0.04, simultaneous SAR evaluation is not required. The distance between the transmitters

was calculated using the following formal.

Distance = R; = \/(th —%3)2 +(y1 —y2)* + (21— 22)*

(SAR, + SAR,)"”

SPLS Ratio = R
i
Notebook Body SAR Peak Location Separation Ratio (SPLSR)
Calculated
Simultaneous Tx | Position Man Ant Aux Ant ZLALR Distance SIHLSIR | Walling | 1793
(W/kg) (i) (<0.04) Scan No
WLAN 5.3 GHz Base 0.832 1.088 1.920 37.07 0.082 Yes 43
WLAN 5.6 GHz Base 1.087 1.003 2.090 52.02 0.058 Yes 44
WLAN 5.8 GHz Base 0.952 0918 1.870 53.15 0.041 Yes 45
Notebook (Base) 5.3 GHz (WLAN Main Ant + WLAN Aux Ant)
WLAN Main Ant WLAN Aux Ant R; TSAR | SPLSR Sf:lllusl?ﬁ( Plot
X, m Y, m Z,m X,m | Yym | Z,m m mm | (W/kg) | (£0.04) [W/ke] No
-0.024 -0.042 -0.180 | -0.022 | -0.005 | -0.181 | 0.037 | 37.07 | 1.920 0.082 1.06 Al7
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Notebook (Base) 5.6 GHz (WLAN Main Ant + WLAN Aux Ant)

WLAN Main Ant WLAN Aux Ant R; TSAR | SPLSR SZ’:IIIUSIZ; Plot
X, m Y, m Z,m X,m | Yym | Z,m m mm | (W/kg) | (£0.04) [W/ke] No
-0.018 -0.059 -0.180 | -0.019 | -0.007 | -0.181 | 0.052 | 52.02 | 2.090 0.058 1.08 Al8

Notebook (Base) 5.8 GHz (WLAN Main Ant + WLAN Aux Ant)

WLAN Main Ant WLAN Aux Ant R; TSAR | SPLSR SZ:IIIuSIZeR Plot
X, m Y, m Z,m X,m | Yym | Z,m m mm | (W/kg) | (£0.04) [W/kg] No
-0.015 -0.060 -0.180 | -0.019 | -0.007 | -0.180 | 0.053 | 53.15 | 1.870 0.041 1.03 Al9
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Appendix A.1 Verification Test Plots for 2450 MHz

Date: 2017-12-12

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name; 2450 MHz Venfication da33:0

Input Power : 100 mW
Ambient Temp : 22,9 C Tissue Temp: 219 1T
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:892

Commumecation System: LIID 0, CW (0); Frequency: 2450 MHe, Duty Cyele: 1:1
Medium parameters used (interpolated): £= 2450 MHz g = 1.921 8/m; &, = 51 936, p = 1000 kg/m’
Plantomn section: Flat Section

DASY52 Configuration:

- Probe: EX3DVA - SN3862; ConvFi(7.67, 7.67, 7.67); Calibrated: 201 7-09-25,;
- Sensor-Surface; | 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl430, Calibrated: 2017-03-16

- Phantom: ELI v4.0;, Type: QDOVAOOIBB; Seral: TP:1200

- DASY 52 52,10.0(1446)SEMCAD X 14.6.1007417)

Verilication/2Z4500MHz Verillcation/Area Sean (101x101x1): Interpolated grid: de=1.000
mim, dy=1.000 mm

Info: Interpolated medivm parameters used for SAR evaluation.
Maxamum value of SAR (interpolated) = 8.70 Wikg

Verilication24500MHz VerilicationZoom Scan (Tx7x7WCube 0: Measurement gnd.
dyx=5mm, dy=5mm, dz=5mm

Reference Value = 5792 Vim; Power Drift=0.20dB

Peak SAR (extrapolated) = 998 Wika

SAR(T g) = 491 Wikz SAR(10 g) = 2L.3Wikg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 8,14 Wikg

Wilkg
B.700

b.960
5.220
3480

1.740
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Appendix A.2 Verification Test Plots for 5300 MHz

Test Laboratory : 5G5 Korea (Gunpo Laboratory)
File Wame: 5300MHz Venfication das3.0

Imput Power : 100 mW
Ambient Temp : 22.5 °C Tissue Temp: 21.57T
DUT: Dipole DSGHZVZ; Type: DSGHzVY; Serial: DSGHzVI - SN:1106

Commumeation System: ULD 0, CW (0);, Frequency: 5300 MHz, Duty Cyele: 1:1

Date: 2017-12-09

Medium parameters used (interpolated): £= 5300 MHz, o= 5.20 S/'m; 5, = 48.160; p = 1000 kg.‘ml'

Phantom sectione Flat Section

DAEY 52 Configuration:

- Probe:; EX3DV4 - 8N3862; ConvFi4.37, 4.37, 4.37); Calibrated: 2017-08-25;
- Sensor-Surface: | dmm { Mechameal Surface Detection)

- Electromics: DAES Snl 430; Calibrated: 2017-03-16

- Phantom: ELI vA.0;, Type: QDOVAOQNIBB; Seral: TF: 1200

- DASYS2 52,1000 1446)SEMCAD X 14.6,10(7417)

Verification/S300MHz Verification/Area Scan (81x81x1): Interpolated gnd: dx=1.000 mm,

dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation.
Muaximum value of SAR (interpolated) = 17.1 Wikg

Verification/3300MHz Verification/Zoom Scan (9x9x7)/Cube 0: Measurement grid:

dr=dmm, dyv=4mm, dz=1_4mm

Reference Value =60.01 Vim; Power Dnft =-0.18 dB
Peak SAR (extrapolated) = 29.5 Wike

SAR(I @) = 7.73Wiks SAR(I0 g) = 219 Wikg

Infor Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 19.0 Wikg

Wikg
17.100

13.680
10.260
G840
3420
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Appendix A.3 Verification Test Plots for 5600 MHz

Date: 2017-12-10

Test Laboratory : 5GS Korea (Gunpo Laboratory)
File Wame: 5o00MHz Venfication dasi.0

Imput Power : 100 mW
Ambient Temp : 22.4 1C Tissue Temp: 215
DUT: Dipole DSGHZVZ; Type: DSGHzVI; Serial: DSGHzVI - SN:1106

Commumeation System: LD 0, CW (0); Frequency: 3600 MHz, Duty Cyele: 1:1
Medium parameters used: f= 5600 MHz o =5.075 8/m;, &, = 47.14¢6; p = 1000 ]»:g-"m"’
Phantom sectione Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SM3802; ConvF(3.9, 3.9, 3.9); Calibrated: 201 7-09-25;
- Sensor-Surface: | Admm (Mechameal Surface Detection)

- Electromics: DAE4S Snl 430, Calibrated: 2017-03-16

- Phantom: ELI v4.0; Type: QDOVAOD1BB; Seral: TF: 1200

- DASYS2 52,1000 1446)SEMCAD X 14.6.10(7417)

Verification/S600MHz Verification/Area Scan (81x81x1): Interpolated gnd: dye=1.000 mm,
dy=1.000 mm

Maximum value of SAR (interpolated) = 194 Wikg

Verilication/S600MHz Verificationfoom Scan (9x9x7)/Cube 0 Measurement grid:
dx=dmm, dy=4mm, dz=] .4mm

Reference Value = 62.09 Vim; Power Drift = -0.05 dB

Peak SAR (extrupolated) =338 Wikg

SAR( g) = 5.4 Wikg; SAR(10 g) = 2,34 Wikg

Maximum value of SAR (measured) = 21,3 Wikg

Wik
19.400

15.520
11.640
1.760

J.a80
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Appendix A.4 Verification Test Plots for 5800 MHz

Date: 2017-12-11

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: 5800MHz Venfication das3.0

Input Power : 100 mW
Ambient Temp : 22.8 °C Tissue Temp: 21.8 T
DUT: Dipole DSGHzV2: Type: DSGHzV2; Serial: DSGHZVE - SN: 1106

Commumcation System: ULD 0, CW (0); Frequency: 5800 MHz; Duty Cyele: 1:1
Medium parameters used: £= 5800 MHz 6 =0.132 $/m; £, = 46.379; p = 1000 kga'mj'
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4- SN3862; ConvFi{4.09, 4.09, 4.09), Calibrated: 2017-09-25,
- Sensor-Surface: | 4mm (Mechamcal Surface Detection)

- Electronies: DAED Snl 430, Calibrated: 2017-03-16

- Phantom: ELI v4.0; Type: QDOVAOO1BE; Senal: TP:1200

- DASYS2 52.10.0(1446)SEMCAD X 14.6.10(7417)

Verification/S800MHz Verification/Area Scan (B1x81x1): Inferpolated grid: dx=1.000 mm,
dy=1.000 mm

Maxamumm value of SAR (interpolated) = 19.2 Wikg

Verification/S800MHz VerificationZoom Scan (9x9x7)/Cube 0: Measurement grid:
dx=dmm, dy=dmm, dz=1.4mm

Reference Value = 52 4] Vim, Power Dnft =0.18 dB

Peak SAR (extrapolated) = 34.8 Wikg

SAR(] 2) =821 Wikg SAR(10 g) = 2.31 Wikg

Maximim value of SAR (measured) = 21.1 Wikg

Wikg
19.200

15.360
11.520
1.680

3.840
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Appendix A.5 SAR Test Plots for WLAN 2450 MHz Main (Notebook Mode)

Test Laboratory © SGS Korea (Gunpo Laboratory)
File Mame: 2.45GHzy WLAN 802 11b Base CH6 Main da33:0

Ambient Temp : 22 9 °C Tissue Temp: 219 C

DUT: XESINC25; Type: Samsung Notebook; Serfal: 0VIXOIZIBOO03ZV

Date: 2017-12-12

Commurication System: UID 0, WLAN 2 45GHz (0); Frequency: 2437 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated). = 2437 MHz; o = 1.8%% §/m;, g_= 51.968; p = 1000 keg/m?

Phantom section: Flat Section

DASY 32 Configuration:

- Probe: EX3DVA - SN3862, ConvFi(7.67, 7.67, 7.67), Calibrated: 2017-09-25,
- Sensor-Surface: 1. 4mm { Mechanical Surface Detection)

- Electronics: DAE4A Snl 430; Calibrated: 2017-03-16

- Phantom: ELI v4.0; Type: QDOVADOIBE; Senal: TP: 1200

- DASYS52 52,1000 1 446)SEMCAD X 14.6.10(7417)

WLAN/2ASGHz_WLAN_802.11b_Base_CH6_Main/Area Scan (81x111x1): Interpolated

grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (imerpolated) = |.36 Wikg

WLAN/ZASGHz_WLAN_802.11b_Base CH6_Main/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dy=5mm, dy=5mm, dz=5mm
Reference Value = 3.009 Vim:, Power Dnft = 0.04 dB
Peak SAR (extrapolated) = 2.06 W/kg

SAR(T g) = 0L736 Wiks; SAR(10 g) = 0.282 W/kg

Info: Interpolated medivum parameters used for SAR evaluation
Maxamuom value of SAR (measured) = 1.55 Wikg

Wikg
1.360

1.090
0820
0.550
0.260
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Appendix A.6 SAR Test Plots for WLAN 2450 MHz Aux (Notebook Mode)

Test Laboratory © 8GS Korea (Gunpo Laboratory)
File Name: 2. 45GHy WLAN B02 11b Base CHo AuxdaS53:0

Ambient Temp : 22.9 °C Tissue Temp: 219 C

DUT: XESIMC25; Type: Samsung Notebook; Serial: 0VIXOTZIBO0032V

Date: 2017-12-12

Commurication System: UID 0, WLAN 2 45GHz (0); Frequency: 2437 MHz,Duty Cyele: 111
Medium parameters used (interpolated). £= 2437 MHz; o = 1.899 8/m; & = 51.968; p = 1000 keg/m?

Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(7.67, 7.67, 7.67), Calibrated: 2017-09-25,
- Sensor-Surface; 1. 4mm ( Mechanical Surface Detection)

- Elegtronics: DAE4 Snl 430; Calibrated: 2017-03-16

- Phantom: ELT v4.0; Type: QDOVAOOIBE; Senal: TP:1200

- DASYS52 52, 10,00 1446)SEMCAD X 14.6.10(7417)

WLAN/ZASGHz_ WLAN_802.11b_Base CH6_Aux/Area Scan (81x111x1): Interpolated

grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters nsed for SAR evaluation
Maximoum value of SAR (interpolated) = 1.09 Wikg

WLAN/ZASGHz_WLAN_802.11b_Base CH6_Aux/Zoom Scan (7x7x7)Cube 0:

Measurement grid: dx=5mum, dy=5mm, dz=5mm
Reference Value = 5,836 Vim:, Power Dnft = 0,19 dB
Peak SAR (extrapolated) = 1.93 Wikg

SAR(1 g) = .727 Wikg; SAR(10 g) = L3I W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maxamum value of SAR (measured) = 1.32 Wikg

Wikg
1.0490

0874
0.659
0.443
0.227

0012
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Appendix A.7 SAR Test Plots for WLAN 5.3GHz Main (Notebook Mode)

Date: 2017-12-09

Teat Laboratory © SG5 Korea { Gunpo L aboratony )
File Name: 5 30Hz WLAN 802 11ac VHTS30 Base CHS8 Main das3:0

Ambient Temp : 22.5 °C Tissue Temp: 21.5°C
DUT: XESIOC2E Type: Samsung Notebook; Serlal: 0VIX 91 Z.JBMO32Y

Commumication System: UID 0, SGHz WLAN (0% Frequency: 5290 MHz:Duty Cycle: 1:1
Medinm parameters used (interpolated): = 5290 MHz; 0 = 5.246 S & =48.161; p = 1000 kg/m’
Fhamtom section: Flat Section

DASYS2 Configuralion:

- Probe: EX3DV4 - SN3842; ComvF(4.37, 4,37, 4.37), Calibrated; 201 7-08-25;
- Sensor-Surface: | 4mm (Mechanical Surface Detection)

= Electromics: DAE4 Snl430; Calibrated: 2001 7-03-16

- Phantom: ELI v4.0; Type: QDOV AN BB, Serial: TP: 1200

- DAY S2 5210000 16ISEMOCAD X 146 10{T417)

WELANMBIGHz_WLAN_S02.11ac_VHTS0_Base CHSS_Main/Area Scan (81x111x1): Iderpolated
nd: de= 1000 mom dy=1.00{ mm

Infic Interpolated medinm parameters used for SAR evalustion.
Maximum value of SAR (interpolated) = 2.16 Wikg

WLAN/S3GHz W LAN_802.11ac_VHTS0_Base_CHS3_MainZoom Scan (10x11x7yCube 0:
Meas=zurement grid: des<dmm, dy=dmm, dz=1 4mm

Reference Value = 3369 Vim, Power Daft =-0.15 dB

Peak SAR (extrapolated) = 309 Wikg

SAR( g) - 0776 Wik SARQ0g) - 0,328 Wikg

Infioc Inmerpolated medivm parameters used for SAR evaluation
Maximum value of SAR (measured) = 1.75 Wikg

WLAN/S3GHz W LAN_802.11ac_VHTS0_Base_CHS8_MainZoom Scan (10x11x7yCube 1:
Measurement grd: de=tmm, dy=tmm, dz=1 4mm
Reference Value = 3369 Vim, Power Dnft =-0.15 dB
Peak SAR (extrapolated) = 3.98 Wikg
SAR g) = 0,774 Wikg: SAR{10g) - 0.348 Wikg
Infoc Inerpolated medium parameters wsed for SAR evaluation
Maximum value of SAR (mieasured) = 1.96 Wikg
Wifky
2160
1.736
1.2
[IRITLE]

0464
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Appendix A.8 SAR Test Plots for WLAN 5.3GHz Aux (Notebook Mode)

[Drate: 2017-12-09

Test Laboratory © SGS Korea (Gunpo Laboratory)
File Name: 530Hz WLAN 802 1lac VHTRO Base CHSE Awx Repeai Test daS53:0

Ambient Temp : 22.5 °C Tissue Temp: 21.5C
DUT: XES10C25; Type: Samsung Notebook; Serial: 0VIX91ZIB00032V

Commuication System: UID 0, 5GHz WLAN (0); Frequency: 5290 MHzDuty Cyele: 1:1
Medium parameters used (interpolated). £= 5250 MHz; o = 5.246 8/m, g = 48.161; p = 1000 ke/m?
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SN3862; ConvF(4.37, 437, 437y, Calibrated: 2017-09-25,
- Sensor-Surface: 1. 4mm { Mechanical Surface Detection)

- Elegtronics: DAEA Snl 430; Calibrated: 2017-03-16

- Phantom: ELI v4.0; Type: QDOVAGOIBE; Senal: TP: 1200

= DASYS2 521000 1 446)SEMCAD X 14.6.10(7417)

WLAN/ASIGHz WLAN_802.11ac_VHTS0_Base CHS8_Aux_Repeat Test/Area Scan
(81x111x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

[nfo: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (imterpolated) = 1.19 Wikg

WLAN/SIGHz WLAN 802.11ac_ VHTS0 _Base CHS8 Aux Repeat Test/Zoom Scan
(BxBx7)/Cube 0: Measurement gnd: dy=4mm, dy=4mm, dz=1_4mm

Reference Value = 5.1 78 Vim; Power Drift = 0.20 dB

Peak SAR (extrapolated) = 6,07 Wike

SAR(1 g) = 1.02 W/kg; SAR(10 g) = 0.328 Wikg

Infor Interpolated medium parameters used for SAR evaluation.
Maxamum value of SAR {measured) = 3.11 Wikg

Wikg
1.190

0.959
0.7ze
0.457
0.265

0.034
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Appendix A.9 SAR Test Plots for WLAN 5.6GHz Main (Notebook Mode)

Date: 2017-12-10

Test Laboratory © SGS Korea (Gunpo Laboratory)
File Name: S6GH> WLAN 802 1lac VHTBD Base CHI138 Main Repeat Test daS53:0

Ambient Temp : 22.4 °C Tissue Temp: 21.5C
DUT: XESI0C25; Type: Samsung Notebook; Serial: 0VIX91TZIBO0032V

Commurication System: UID 0, SGHz WLAN (0); Frequency: 5690 MHz;Duty Cyele: 1:1
Medium parameters used (interpolated): £= 5690 MHz, o = 5811 S'm; 2 = 46 888, p = 1000 keg/m?
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(3.9, 3.9, 3.9); Calibrated: 201 7-09-25;
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl430; Calibrated: 2017-03-16

- Phantom: ELT v4.0; Type: QDOVAQODIBB; Senal: TP:1200

- DASYS52 52, 10,00 1446)0SEMCAD X 14.6.10(7417)

WLAN/S.OGHz_WLAN_802.11ac_VHTS0_Base CH138 Main_Repeat Test/Area Scan
(81x111x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm

[nfo: Interpolated medium parameters used for SAR evaluation.
Maximmumm valuz of SAR (interpolated) = 2.59 Wikg

WLAN/S.OGH:z WLAN _B02.11ac_ VHTS0 Base CH138 Main_Repeat Test/Zoom Scan
(9x9x7)/Cube 0: Measurement gnd: dx=4mm, dy=4mm, de=1_4mm

Reference Value = 4.213 V/m; Power Drift =0.17 dB

Peak SAR (extrapolated) = 4.62 Wikg

SAR(1 g = 0.966 Wikz: SAR(10 g) = (L3830 W/kg

Infor; Interpolated medium parameters used for SAR evaluation,
Maxamum value of SAR {measured) = 2.45 Wikg

Wikyg
2.590

2.064
1.578
107
0.565
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Appendix A.10 SAR Test Plots for WLAN 5.6GHz Aux (Notebook Mode)

Drate: 2017-12-10

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: 5.0GHz WLAN 802 1lac VHTR0 Base CHI38 Awxdas30

Ambient Temp : 22.4 °C Tissue Temp: 21.5C
DUT: XES10C25; Type: Samsung Notebook; Serial: 0VIX91ZIB00032Y

Commurication System: UID 0, 5GHz WLAN (0); Frequency: 5690 MHz;Duty Cyele: 1:1
Medium parameters used (interpolated). £= 5650 MHz; o = 5.811 S8/m, g_= 46 88E; p = 1000 keg/m?
Phantom section: Flat Section

DASY 32 Configuration:

- Probe: EX3DVA - SM3862; ConvF(3.9, 3.9, 3.9); Calibrated: 201 7-09-25;
- Sensor-Surface: 1 4mm { Mechanical Surface Detection)

- Electronics: DAE4A Snl 430; Calibrated: 2017-03-16

- Phantom: ELI v4.0; Type: QDOVADOIBE; Senal: TP: 1200

- DASYS52 52,1000 1 446)SEMCAD X 14.6.10(7417)

WLAN/S.6GHz_WLAN_802.11ac_VHTS0_Base CHI138 Aux/Area Scan (81x111x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (imerpolated) = 2.66 Wikg

WLAN/S.OGH2 WLAN_802.11ac_VHTSE0 _Base CHI138 Aux/Zoom Scan
(10x10x7)/Cube 0: Measurement grid: dv=4mm, dy=4mm, dz=1 4mm

Reference Value = 4,975 Vim; Power Dinft =-0.01 dB

Peak SAR (extrapolated) = 5.19 Wikg

SAR(T g) = 0.914 W/ke: SAR(0 g) = 0.327Wikg

Info: Interpolated medium parameters used for SAR evaluation.
Maximun value of SAR (measured) = 2.80 Wikg

Wik
2.660

2.135
1610
1.085

0.561

0.036
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Appendix A.11 SAR Test Plots for WLAN 5.8GHz Main (Notebook Mode)

Date: 2017-12-11

Test Laboratory : 8GE Korea (Gunpo Laboratory)
File Name: S.BGHz WLAN 802 11ac VHTRD Base CH135 Main da33:0

Ambient Temp : 22 8 °C Tissue Temp: 21.8 C
DUT: XESI0C25; Type: Samsung Notebook; Serial: 0VIXOTZIBO0032V

Commurication System: UID 0, 5GHz WLAN (0); Frequency: 5775 MHz;Duty Cyele: 1:1
Medium parameters used: = 5775 MHz;, o= 6,089 8/m; £, = 46,412, p = 1000 kg/m?
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SM3862; ConvFi4.09, 4,09, 4.09), Calibrated: 2017-09-25,
- Sensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl430; Calibrated: 2017-03-16

- Phantom: ELI v4.0; Type: QDOVAOOIBE; Senal: TP:1200

= DASY 52 521000 1 446)SEMCAD X 14.6.10(7417)

WLAN/SSGHz WLAN_802.11ac_VHTS0_Base CHI155_Main/Area Scan (81x111x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm

Masamumm value of SAR (inferpolated) = 1.70 Wikg

WLAN/MSSGHz WLAN_802.11ac_VHTS0_Base_CH155 Main/Zoom Scan
(10x10x7)/Cube 0: Measurement grid: dy=4mm. dy=4mm, de=1.4mm

Reference Value = 4.054 Vim; Power Dnft =0.16 dB

Peak SAR (extrapolated) = 4.45 Wikg

SAR(1 g) = 0.880 W/ke; SAR(10 g) = 0.326 W/kg
Maximum value of SAR (measured) = 2.26 Wikg

Wikg
1.700

1.366
1.032
0.698
0.364

0.030
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Appendix A.12 SAR Test Plots for WLAN 5.8GHz Aux (Notebook Mode)

Date: 2017-12-11

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: SBGHz WLAN R0Z 1lac VHTRD Base CHLSS Auxdas3:0

Ambient Temp : 22 8 °C Tissue Temp: 21.8 C
DUT: XES10C25; Type: Samsung Notehook; Serial: 0VIXM1ZJBE00032V

Commurication System: UID 0, 5GHz WLAN (0); Frequency: 5775 MHz;Duty Cyele: 1:1
Medium parameters used: = 5775 MHz;, o= 6,089 8/m; £, = 46,412, p = 1000 kg/m?
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SM3862; ConvFi4.09, 4,09, 4.09), Calibrated: 2017-09-25,
- Sensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl430; Calibrated: 2017-03-16

- Phantom: ELI v4.0; Type: QDOVAOOIBE; Senal: TP:1200

= DASY 52 521000 1 446)SEMCAD X 14.6.10(7417)

WLAN/SSGHz WLAN_802.11ac_VHTS0_Base CHI155_Aux/Area Scan (81x111x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm

Masamumm value of SAR (inferpolated) = 2.01 Wikg

WLAN/MASGHz WLAN_802.11ac_VHTS0_Base_CHI155_Aux/Zoom Scan
(10x10x7)/Cube 0: Measurement grid: dy=4mm, dy=4mm, de=1.4mm

Reference Value = 3938 Vim; Power Daft =-0.12 dB

Peak SAR (extrapolated) = 5.90 W/ikg

SAR(1 g) = 0.785 W/ke; SAR(10 g) = 0.301 W/kg

Maximum value of SAR (measured) = 2.25 Wikg

Wikg
2.010

1.616
1.2
0827
0.433

0.038
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Appendix A.13 SAR Test Plots for WLAN 2.45GHz Main (Tablet Mode)

Date: 2017-12-12

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: 2. 43GHz WLAN 802 11b Rear CHI Main da33:0

Ambient Temp : 22.9 °C Tissue Temp: 219 C
DUT: XES10C25; Type: Samsung Notehook; Serial: 0VIXM1ZJB00032V

Commurication System: UID 0, WLAN 2 45GHz (0); Frequency: 2412 MHz,Duty Cyele: 111
Medium parameters used: £=2412 MHz;, o= 1. 866 S/m; £, = 52.084;, p = 1000 kg/m?
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(7.67, 7.67, 7.67), Calibrated: 2017-09-25,
- Sensor-Surface; 1. 4mm ( Mechanical Surface Detection)

- Elegtronics: DAE4 Snl 430; Calibrated: 2017-03-16

- Phantom: ELT v4.0; Type: QDOVAOOIBE; Senal: TP:1200

- DASYS52 52, 10,00 1446)SEMCAD X 14.6.10(7417)

WLAN/2ZA45GHz_WLAN_802.11b_Rear_CH1_Main/Area Scan (81x131x1): Interpolated
grnid: dy=1.000 mm, dy=1.000 mm

Masamum value of SAR (imterpolated) = 1.30 Wikg
WLAN/ZA45GHz_WLAN_802.11b_Rear_CH1_Main/Zoom Scan (7x7x7)/Cube 0:
Measurament grid: dx=35mm, dy=5mm, dz=5mm

Reference Value = 4.687 Vim; Power Dnft = 0.00 dB

Peak SAR (extrapolated) = 2,45 Wikg

SAR(1 g = 0.772 W/kg; SAR(10 g) = 0.265 W/kg

Marxamum value of SAR (measured) = 1.70 Wikg

Wiky
1.300

1.041
0762
0.524

0.265

000617
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Appendix A.14 SAR Test Plots for WLAN 2.45GHz Aux (Tablet Mode)

Date: 2017-12-12

Test Laboratory © SGS Korea (Gunpo Laboratory)
File Name: 2. 4530Hz WLAN 802.11b Edged CH1 Aux das30

Ambient Temp : 22.9 °C Tissue Temp: 219 C
DUT: XES10C25; Type: Samsung Notebook; Serial: 0VIX91ZIEM003ZYV

Commurication System: UID 0, WLAN 2 45GHz (0); Frequency: 2412 MHz,Duty Cyele: 111
Medium parameters used: £=2412 MHz;, o= 1. 866 S/m; £, = 52.084;, p = 1000 kg/m?
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(7.67, 7.67, 7.67), Calibrated: 2017-09-25,
- Sensor-Surface; 1. 4mm ( Mechanical Surface Detection)

- Elegtronics: DAE4 Snl 430; Calibrated: 2017-03-16

- Phantom: ELT v4.0; Type: QDOVAOOIBE; Senal: TP:1200

- DASYS52 52, 10,00 1446)SEMCAD X 14.6.10(7417)

WLAN/2ZA45GHz_WLAN_802.11b_Edge3d CHI_Aux/Area Scan (81x121x1): Interpolated
grnid: dy=1.000 mm, dy=1.000 mm

Masamumm value of SAR (interpolated)= 1.17 Wikg

WLAN/RZ45GHz_WLAN_802.11b_Edge3d CH1_Aux/Zoom Scan (7x7x7)/Cube 0:
Measurament grid: dx=3Smm, dy=5mm, dz=5mm

Reference Value = 7.123 V/m; Power Dnfi =-0.18 dB

Peak SAR (extrapolated) = 1.62 Wikg

SAR(1 ) = 0.635 Wikg; SAR(10 g) = 0.234 Wikg
Marxamum value of SAR (measured) = 1.19 Wikg

Wiky
1170

0.936
n.702
0.468

0.234
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Appendix A.15 SAR Test Plots for WLAN 5.3GHz Main (Tablet Mode)

Date: 2017-12-09

Test Laboratory : 8G5 Korea (Gunpo Laboratory)
File Name: 3 3GHz WLAN 802.11n HT40 Rear CHS54 Main das3:0

Ambient Temp : 22.5 °C Tissue Temp ; 21.5 T
DUT: XESI0C25; Type: Samsung Notebook; Serial: 0(VTX91Z.JB00032V

Commumcation System: UID 0, 5GHz WLAN (0}, Frequeney: 5270 MHz,Duty Cycle: 11
Medium parameters used: £= 5270 MHz; o= 5.208 S/m; & = 48.173; p= 1000 kg/m’
Phantom section: Flat Section

DASYS52 Configuration:

= Probe: EX3DVY - SMN3862; ConvF(4.37, 4.37, 4.37); Calibratad; 201 7-09-25;
- Sensor-Surface; | dmm (Mechamical Surface Detection)

- Electromes: DAE4 8nl430; Calibrated: 201 7-03-16

- Phantoni: ELI v4.0; Tvpe: QDOVAQQIBE; Senal: TP:1200

-DASYS2 5210001 446)SEMCAD X 14.6.10(T417)

WLAN/S3GHz_WLAN_802.11n_HT40_Rear_CHS4_Main/Area Scan (81x131x1):
Interpolated gnd: dx=1.000 mm, dy=1.000 mm

Maximum valie of SAR (interpolated) = 1.40 Wikg
WLAN/S3GHz_WLAN_802.11n_HT40_Rear_CHS54 Main/Zoom Scan (9x9x7)/Cube
0: Measurement gnd: ds=4mm, dy=4mm, dz=1 4mm

Reference Value = 3.055 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.14 Wikg

SAR(1 g) = 0.629 Wike: SAR(10 g) = 0,263 Wikg

Maximimm value of SAR (measured) = 1. 48 Wikg

Wik
1.400

1.124
0.848
0.573
0.297

0.021
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Appendix A.16 SAR Test Plots for WLAN 5.3GHz Aux (Tablet Mode)

Date: 2017-12-09

Test Laboratory @ SGS Korea (Gunpo Laboratory)
File Name: 5 3GHz WILAN 802 11n HT40 Edged CH6Z? Amxdas30

Ambient Temp : 22.5 °C Tissue Temp: 21.5C
DUT: XESHKC25; Type: Samsung Notebook; Serial: 0VIXP1ZIBMO32Y

Commurication System: UID 0, 5GHz WLAN (0); Frequency: 5310 MHzDuty Cyele: 1:1
Medium parameters used: = 5310 MHz;, o= 5263 8/m; £, = 48.159, p = 1000 kg/m?
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvFi4.37, 437, 4.37), Calibrated: 2017-09-25,
- Sensor-Surface; 1. 4mm ( Mechanical Surface Detection)

- Elegtronics: DAE4 Snl 430; Calibrated: 2017-03-16

- Phantom: ELT v4.0; Type: QDOVADOIBE; Senal: TP:1200

- DASYS52 52, 10,00 1446)SEMCAD X 14.6.10(7417)

WELAN/SIGHz_ WLAN_802.11n_HT40_Edge3 CH62_Aux/Area Scan (81x121x1):
Interpolated grid: dye=1.000 mm, dy=1.000 mm
Maxamum value of SAR (miterpolated) = 2.30 Wikg

WLAN/SIGHz WLAN_802.11n_HT40_Edge3 CH62_Aux/Zoom Scan (9x9x7)/Cube 0:
Measurament grid: dx=4mm, dy=4mm, dz=1.4mm

Reference YValue = 3.107 Vim; Power Dnft =0.10 dB

Peak SAR (extrapolated) = 5.77 Wikg

SAR(1 g = 0.921 W/kg; SAR(10 g) = 0.215 W/kg
Marxamum value of SAR (measured) = 2.82 Wikg

Wikg
2.300

1.640
1.360
0.920
0.460
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Appendix A.17 SAR Test Plots for WLAN 5.3 GHz Volume Scan (Notebook Mode)

[rate: 201 7-12-09
Multi-Band Confligurations:

DASY Configuration for WLANSIGHz_WLAN_B02.11ac_VHTS0_Base CHS8_Main_Volume
Scon/Volume Scan:

File Wame: 33GHz WLAN 802.11laec VHTE0 Boase CHSE Mun Volume Scan.das3:0

DUT: XES10C25; Type: Samsung Notebook; Serial: 0VIX91ZIBO0032YV

Commumnication System: UID 0, 5GHz WLAN (0, Frequency: 5290 MHz Duty Cyele; 1:1;

Medmm: MSL5000 Medium parameters used (interpolated); = 5290 MHz o= 5246 5/m;, &, = 48,161, p=
1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASYS

Probe: EX3DV 4 - SN3B62, ConvF({4.37, 4.37, 437}, Calibrated: 2017-09-25;
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronice: DAE4 Snl430; Calibrated: 2017-03-16

Phantom: ELI v4.0; Type: QDOVAOD BB; Senal: TP:1200

Measurement SW; DASYS52, Version 52,10 (0)

DASY Configuration for WLANMSIGH:_WLAN_BO2.11ac_VHTSE0_Base CHS58_Aux_Volume
Scan/Volume Scan:

File Name; 5.3GHz WLAN 802 11ac VHTR0 Bese CHS8 A Volume Scan daS3:0

DUT: XES10C25; Type: Samsung Notebook; Serial: 0OVIXN91ZJBO003ZY

Commumication System: UID 0, 5GHz WLAN (0, Frequency: 5290 MHz Duty Cyde: 1:1;

Medinm: MSL5000 Medium parameters used (interpolated): £= 5250 MHz, o= 5246 5/m; & = 48,161, p
1000 kg/m”

Phantom section: Flat Section

Measurement Standard: DASYS

Probe: EX3DV 4 - SN3862, ConvF(4.17, 4.37, 4.37), Calibrated: 2017-09-25;
Sensor-Surface: | Amm (Mechanical Surface Detection)

Electronics: DAE4 Snld30, Calibrated: 2017-03-16

Phantom: ELI v4.0; Type: QDOVAODIBB; Senal: TP:1200

Measurement SW; DASYS2, Version 52,10 (0)

Multi Band Result:
SAR(1 g) = 1.06 Wikg: SAR(10 g) = 0.475 Wikg
Maximum value of SAR (interpolated) = 4.62 Wikg

Wikg
4.620

3704
2.788
1.873

0.957

n.oay
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Appendix A.18 SAR Test Plots for WLAN 5.6 GHz Volume Scan (Notebook Mode)

[rate: 2017-12-10
Multi-Band Configurations:

DASY Configuration for WLANS.6CGHz_WLAN_B02.11ac_VHTE0_Base CHI3I8_Main_Volume
Scon/Volume Scan:

File Name: 3.60Hz WLAN 302.1lae VHTRD Baee CH138 Mmn Volome Scon.das3:0

DUT: XES10C25; Type: Samsung Notebook; Serial; 0VIX91ZIBO003I2YV

Communication System: ULD 0, 5GHz WLAN (0}, Frequency: 5690 MHz, Duty Cyde: 111,

Medmm: MSL5000 Mediom parameters uged (interpolated); F= 5690 MHz a= 5811 5/m; & = 46,888, p=
1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASYS

Probe: EX3DV 4 - SN3862, ConvF(3.9, 3.9, 3.9}, Calibrated: 2017-09-25;
Sensor-Surface: 1. dmm (Mechanical Surface Detection))

Electronice: DAE4 Snl430; Calibrated: 2017-03-16

Phantom: ELT v4.0; Type: QDOVAODIBB; Serial: TP:1200
Measurement SW; DASY52 Version 52,10 (0)

DASY Configuration for WLANGSGGH: _WLAN_B02.11ac_VHT80_Base CH138_Aux_Volume
Scan/Volume Scan:

File Name: 5.60Hz WLAN 802 1lac VHTSO Base CHI38 Anx Volume Scandasi0

DUT: XES10C25; Type: Samsung Notebook; Serial: 0VIX91ZIB00032Y

Commumication System: UID 0, 5GHz WLAN (0}, Frequency: 5690 MHz, Duty Cydle: 1:1;

Medinm: MSLS000 Medinm parameters used (interpolated); = 5650 MHz, o= 5811 5/m; & = 46,888, p
1000 kg/m®

Phantom section: Flat Sechon

Measurement Standard: DASYS

* Probe: EX3DV A - SN3862; ConvF(3.9, 3.9, 3.9% Calibrated: 2017-00-25;
* Sensor-Surfoce: | 4mm (Mechanical Surface Detection)

* Electromics: DAE4 Snl430; Cahbrated: 2017-03-16

¢ Phantom: ELI v4.0; Type: QDOVADOIBB; Senal: TP:1200

* Measurement SW: DASYSZ, Version 52,10 (0)

Multi Band Resuli:
SAR(1 g) = 1.08 W/kg; SAR(10 g) = 0.416 Wikg
Maximum value of SAR (interpolated) = 5.29 Wikg

Wikg
5.290

4.244
ER L
2.152

1.106
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Appendix A.19 SAR Test Plots for WLAN 5.8 GHz Volume Scan (Notebook Mode)

[rate: 20017-12-11
Multi-Band Configurations:

DASY Configuration for WLANSBGHz_WLAN_802.11ac_VHTS0_Base_CH155_Main_Volume
Scan/Volume Scan:

File Mame: 5 80Hz WLAN 802.1lac VHTS0 Base CH153 Maun Voluome Scan.das3:0

DUT: XES10C25; Type: Samsung Notebook; Serial; 0VIX91ZIB0003I2V

Commumnication System: ULD 0, 5GHz WLAN (0}, Frequency: 5775 MHz, Duty Cyde: 111,

Medium: MELS000 Mediam parameters used: = 5775 MHz, o= 6089 S5m;, g, =46.412; p = 1000 kgm
Phantom section: Flat Section

Measurement Standard; DASYS

Probe: EX3DV 4 - SN3862, ConvF(4.09, 4.09, 4 09, Calibrated: 201 7-09-25;
Semsor-Surface: | 4mm (Mechameal Surface Detection)

Electronics: DAES Snl430, Calibrated: 2017-03-16

Phantom: ELL v4.0; Type: QDOVAODIBB; Serial: TP:1200

Measurement SW:; DASY 52, Version 52,10 (0)

DASY Configuration for WLANMSBGH:_WLAN_802.11ac_VHTB0_Base CH155_Aux_Volume
Scan/Volume Scan:

File Mame: 58GHz WLAN 802 11lac VHTE0 Base CH155 Aux Volume Scan.da53.0

DUT: XES10C25; Type: Samsung Notebook; Serial; 0VIX91Z.JB00032V

Communication System: UTD 0, 5GHz WLAN (0}, Frequency: 5775 MHz;, Duty Cyde: 111,

Medium: MSL5000 Medium parameters used: £= 5775 MHz, o = 6.089 $/m; g = 46,412, p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS

* Probe: EX3DV 4 - SN3862; ConvF(4.09, 4,09, 4.09%, Calibrated: 2017-09-25;
* Semgor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Snld30; Calibrated: 2017-03-16

* Phantom: ELI v4.0; Type: QDOVAOOIBB; Semal: TP:1200

* Measurement 8W: DASYS2, Version 52,10 (0)

Multi Band Result:
SAR( g) = 1.00 W/kg; SAR(10 g) = 0,493 Wikg
Maximum value of SAR (nterpolated) = 4.08 Wikg

Wikg
A4.080

3ane
2463
1.655
0.847

0.038

Report File No:  F690501/RF-SAR002519 Date of Issue :  2017-12-26
(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: 64/128

Appendix B.1 Calibration certificate for Probe(S/N 3862)
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Appendix B.3 Calibration certificate for Dipole
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Measurement Conditions

DASY systern configuration, as far as not given on page 1
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dx =5 mm
Frequency 2450 MHz & 1 MHz

Head TSL parameters
Tha loflowing parsmaters and calculations wite appliod

Temperalure Permittivity Conductivity
MNeminal Head TSL parameters 20°C 382 1.80 mha'm
Measured Head TSL parameters (220:02)°C A7T26% 1.87 mho/m = 6 %
Head T5L temperature change during test <05"*C - ———
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
S5AR measurad 250 mW imput power 13,3 Wikg
SAR for nominal Head TSL parameters normalized 1o W 51.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condiicn
SAR measured 250 mW inpul power 6.16 Wikg
SAR lar nominal Head TSL parameters normialized fa 1W 24.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 52.7 1.85 mha'm
Measured Body TSL parameters (220+02)"C 525+6% 203 mho'm + 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g} of Body TSL Condition
S5AR measured 250 mW input power 12.8 Wikg
SAH lor nominal Body TSL parameaters normalized 1o 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measured 250 mW input power 5,03 Wikg
SAR for nominal Body TSL paramaters narmalized 1o 1W 23.9 Wikg = 18.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtormed to feed point 55401+ 34j0

Raturn Loss -24.4 dB

Antenna Parameters with Body TSL

[ Impedance, translormed 10 fead point 5050+ 6.1

| Retum Loss -243dB

General Antenna Parameters and Design

Ebectrical Delay (one direciion) [ 1.161 ns |

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

The dipole is mada of standard semirigid coaxial cable, The center conductar of the feading line is directly connected 1o the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipode amms in order 10 improva matching when loaded according 1o the position as explained in the
"Measuresment Conditions® paragraph. The SAR dala are not affected by this change. The overall dipale length is stil
according to the Standan

MNo excessiva lorce must be apphed to the dipole arms, because they might bend or the soldered connecticns near the
feedpoint may bae damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on Cctober 06, 2011
Certificate Mo: D2450V2-892 Apr17 Page 4 ol B - B
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