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: 1/100

FCC SAR TEST REPORT

Test File No : F690501/RF-SAR002462

Equipment Under Test Module
Model Name 8265D2W
Host Device NOTEBOOK PC
Host Device Name NP940X5M
Applicant Intel Mobile Communications
Address of Applicant Intel Mobile Communications 100 Center Point Circle Suite 200
Columbia, SC 29210 USA
FCCID PD98265D2
Exposure Category General Population/Uncontrolled Exposure
Standards FCC 47 CFR Part 2 (2.1093)
IEEE 1528, 2013
ANSI/IEEE (95.1, C95.3
Date of Receipt 2017-04-10
Date of Test(s) 2017-04-22 ~ 2017-04-28
Date of Issue 2017-05-02
Test Result Refer to the Page 05

In the configuration tested, the EUT complied with the standards specified above.

Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all
products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Korea Co., Ltd. or testing done by SGS
Korea Co., Ltd. in connection with distribution or use of the product described in this report must be
approved by SGS Korea Co., Ltd. in writing.

Approved by /
Minhyuk Han

Test Engineer Technical Manager
Report File No:  F690501/RF-SAR002462 Date of Issue :  2017-05-02
(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.)

Report prepared by /
Jongho Park

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: 2/100

Revision history

Revision | Date of issue Revisions Revised By
- May 02, 2017 Initial issue -
Report File No:  F690501/RF-SAR002462 Date of Issue :  2017-05-02

(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: 3/100
Contents
1 Testing Laboratory 5
2 Details of Manufacturer 5
3 Description of EUT(s) 5
4 The Highest Reported SAR Values 5
5 Test Methodology 6
6 Test Environment 6
7 Specific Absorption Rate (SAR) 7
7.1 Introduction 7
7.2 SAR Definition 7
73 Test Standards and Limits 7
8 The SAR Measurement System 9
9 System Components 10
9.1 Probe 10
9.2 ELI Phantom 10
9.3 Device Holder 11
10 SAR Measurement Procedures 12
10.1 Normal SAR Measurement Procedure 12
11 SAR System Verification 14
12 Tissue Simulant Fluid for the Frequency Band 15
13 Instruments List 17
14 FCC Power Measurement Procedures 18
15 Measured and Reported SAR 18
16 Maximum Output Power Specifications 19
16.1 Bluetooth Maximum Output Power Specifications 19
17 WLAN 20
17.1  General Device Setup 20
17.2  U-NII-1 and U-NII-2A 20
17.3 U-NII-2C and U-NII-3 20
17.4 2.4 GHz SAR Test Requirements 20
17.5 OFDM Transmission Mode and SAR Test Channel Selection 21
17.6  Initial Test Configuration Procedure 21
17.7  Subsequent Test Configuration Procedures 21
18 RF Conducted Power Measurement 22
19 Transmit Antenna Separation Distances 26
19.1 Tablet PC Device Type 26
20 Bluetooth Duty Cycle used for SAR Testing 28
21 SAR Data Summary 29
21.1 Notebook Device Type 29
21.2 Tablet PC Device Type 30
22 SAR Measurement Variability 33
22.1 Measurement Variability 33
22.2 Measurement Uncertainty 33
23 Simultaneous Multi-band Transmission Evaluation 34
23.1 Introduction 34
23.2 Simultaneous Transmission possibilities are listed as below 34
233 The Simultaneous Transmission possibilities are listed as below 34
23.3.1 Notebook Body SAR Simultaneous Transmission Analysis 34

Report File No:  F690501/RF-SAR002462
(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)

Date of Issue :  2017-05-02

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
= : 1 4/100

http://www.sgsgroup.kr Page :
23.3.2 Tablet PC Body SAR Simultaneous Transmission Analysis 34
23.4 SPLSR Evaluation and Analysis 35
Appendixes List 36
Appendixes A.1 37
Appendixes A.2 39
Appendixes A.3 _ 40
Appendixes A.4 41
Appendixes A.5 42
Appendixes A.6 43
Appendixes A.7 44
Appendixes A.8 _ 45
Appendixes A.9 _ 46
Appendixes A.10 .47
Appendixes A.11 48
Appendixes A.12 49
Appendixes A.13 50
Appendixes A.14 51
Appendixes A.15 52
Appendixes A.16 .53
Appendixes A.17 . 54
Appendixes A.18 55
Appendixes A.19 .56
Appendixes A.20 57
Appendixes A.21 58
Appendixes A.22 59
Appendixes B.1 60
Appendixes C.1 _ 6l
Appendixes C.2 72
Appendixes C.3 _ 7
THE END _ 100
Report File No:  F690501/RF-SAR002462 Date of Issue :  2017-05-02

(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: 5/100
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 Mj615.park@samsung.com
Phone No. +85-31-8062-4327
3 Description of EUT(s)
EUT Type Module
Model Name 8265D2W
Host Device NOTEBOOK PC
Host Device Name NP940X5M
Mode of Operation WLAN, Bluetooth
Crest Factor 1 (WLAN), 1.311 (Bluetooth)
Body worn Accessory None
Tx Frequency Range 2412
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S Test Methodology
ANSI C95.1-1999: IEEE 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

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

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

D00 0000 RO R

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<
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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
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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
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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.

it

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,
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

EX3DV4 E-Field Probe
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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
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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 : ")
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-4GHzZ <12 mm
4 -6 GHz: < 10 mm

Maximum area scan spatial resolution: A% AY i 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 73 GHz <5 . 4 —6GHz: <4 .
2- z: = 5 mm - £ =4 mm
I-4GHz =4 mm
uniform grid: Azg.in) <5 mm 4-3GHz =3 mm
5~6GHz <2 mm
Maximum zoom scan AZpoonk 1 ): between 3 -4 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
'M-Lxur.“]} 1 _?:
between subsequent < 1.5 Adzendn=1)
paints
— 1-4GHz =28 mm
;zlll:;lltlm OO, |, Y. Z =30 mm 4-5GHz =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 IEEE
P1528-2011 for details.

" When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of
KOB 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
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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 E5S071C Network Analyzer(300
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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)
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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)
sotwarsRetereee | DSYZLZRHIED
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-1244 N/A N/A N/A
Mounting Device Laptop IEi)itension N/A N/A N/A N/A
Verification Dipole D2450V2 734 2016-05-24 Biennial 2018-05-24
Verification Dipole D5GHzV2 1130 2016-05-23 Biennial 2018-05-23
Diele"mclgfsessmem DAK-3.5 1228 2016-11-17 Annual 2017-11-17
DAE DAE3 1503 2016-06-27 Annual 2017-06-27
E-Field Probe EX3DV4 3862 2016-10-06 Annual 2017-10-06
Network Analyzer E5071C MY46111535 2016-05-24 Annual 2017-05-24
Power Meter E4419B GB43311125 2016-06-20 Annual 2017-06-20
Power Meter E4419B GB43311715 2016-06-20 Annual 2017-06-20
Power Sensor E9300H MY41495307 2016-06-21 Annual 2017-06-21
Power Sensor E9300H MY41495314 2016-06-11 Annual 2017-06-11
Power Sensor E9327A US40441371 2016-12-16 Annual 2017-12-16
Signal Generator E8247C MY43321024 2016-06-20 Annual 2017-06-20
Power Amplifier AMP2027 10008 2016-07-12 Annual 2017-07-12
D“alclzggl‘:ri"“al 772D MY52180226 | 2016-08-19 | Amnual | 2017-08-19
LP Filter LA-30N N/A 2016-06-21 Annual 2017-06-21
LP Filter LA-60N N/A 2016-06-21 Annual 2017-06-21
Attenuator 05AS102-K03 Al 2016-12-15 Annual 2017-12-15
Attenuator 05AS102-K20 A3 2016-12-15 Annual 2017-12-15
Attenuator 05AS102-K20 A4 2016-12-15 Annual 2017-12-15
%‘ﬁﬂ (Ifn{egtr; BJ5478 12091382-1 2016-06-21 Annual 2017-06-21
Digital Thermometer DTM3000 3027 2016-06-22 Annual 2017-06-22
Spectrum Analyzer E4445A MY 44020523 2016-06-20 Annual 2017-06-20
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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

Average power for Production (
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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
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WLAN 5.3
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WLAN 5.6
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WLAN 5.8
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19 Transmit Antenna Separation Distances

14.5 mm

Edge 1

Edge 4 225.1 mm

Edge 3

Main 5548 mm

2.6025 mm

Edge 2

<The Distance information of Antenna to Edges of Notebook and Tablet PC>
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19.1 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.

E Output power Separation distances (mm)
(MHz) dBrm mw Rear Edgel‘EdgeZ‘EdgeE‘Edge‘i‘ant

WLAN Main Antenna

2462 16.00 40 5 = 200 | 55.48 5 55.48
5240 9.50 9 5 = 200 | 55.48 5 55.48
5220 9.50 9 5 > 200 | 5548 5 55.42
5720 10.00 10 5 > 200 | 5548 5 55.42
5825 10.00 10 5 = 200 | 55.48 5 55.43

WLAN Aux Antenna

2462 16.00 40 5 = 200 | 55.48 5 55.43
5240 11.50 14 5 = 200 | 55.48 5 55.43
5320 11.50 14 5 > 200 | 55.48 5 55.48
5720 12.50 13 5 > 200 | 55.48 5 55.48
5825 14.00 25 5 > 200 | 55.428 5 55.48

Bluetooth Antenna

2480 ‘ 11.50 ‘ 14 | 5

)200‘ 55.48 ‘ 5 ‘ 55.48 -

Note

1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units.

2. For distances < 5Smm, 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
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20 Bluetooth Duty Cycle used for SAR Testing

Spectrum o

Ref Leval -10.00 dBm & RBW 3 MHz
Att 10 dB & SWT 10 ms YBW 28 MHz
SGL

1

D2[1] 0.02 dB
3.7536 ms
~2p:dem Mi[1] 39.89 dBm
-30 dBm 2.6232 ms
A ‘- [ A
-CHEFTY v ¥ T"‘ T
-50 dam |
-60 dBm |
-70 dBm
-80 dBm Pt [T T o
-90 dBm
-100 dem
CF 2.438 GHz 691 pts 1.0 ms/
Marker |
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
M1 [ 1] 2.6232 ms | -39.89 dBm |
D1 M1| 1 2.8551 ms | 0.18 de |
D2 M1 : 3.7536 ms -0.02 dB
Bluetooth Duty cycle measurement
Ton=2.86 ms
T0n+ Toff =3.75 ms
Duty Cycle = (Ton / T0n+ Toff) x 100
76.3 % =(2.86/3.75) x 100
Bluetooth Duty cycle: 76.3 %
SAR Crest Factor =100/76.3 =1.311
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21 SAR Data Summary
21.1 Notebook Device Type

WLAN 2.45 GHz Body SAR
| ‘ ‘ Traffic Channel Power(dBm) | PeAIOAR ‘ Scaling Factor Scaling ‘ 1-g Scaled
EUT P Factor SAR Plot
] Mode of Area (Power) W/k
Position Frequency (Duty (W/kg) No
( Scan(W/kg) Sty
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21.2 Tablet PC Device Type

WLAN 2.45 GHz Body SAR
| ‘ ‘ Traffic Channel Power(dBm) | PeAIOAR ‘ Scaling Factor Scaling ‘ 1-g Scaled
EUT . iy Factor SAR Plot
iti WIk
Position Frequency Sean(W/kg) (Duty (W/kg) No
( cycle)
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| - ‘ | Traffic Channel Power(dBm) Peak SAR of 1-g SAR Scaling Factor ic:cl:::f ‘ l-gsic;led ‘ Plot |
Position Mode Mhemee Area (W/kg)) (Power) (Duty (Wikg) No
( Scan(W/kg) cycle)
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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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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

Traffic Channel Separation @
EUT A Measured 1g 1" Repeated 1g q
e Mode Frequency Distance Ratio
Position (MHz) Channel ) SAR (W/kg) SAR(W/kg)
Edge3 WLAN 5GHz 5290 58 0 0.826 0.869 1.05
Edge3 WLAN 5GHz 5610 122 0 0.999 0.912 0.91

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.

Report File No:  F690501/RF-SAR002462 Date of Issue :  2017-05-02
(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)



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

http://www.sgsgroup.kr Page: 34/100

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 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.
23.3 Simultaneous Transmission Procedures

23.3.1 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 0.661 0.269 0.930
WLAN 5.3 GHz Base 0.796 0.361 1.157
WLAN 5.6 GHz Base 0.770 0.302 1.072
WLAN 5.8 GHz Base 0.260 0.387 0.647
. 2.4 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
WLAN + Base 0.661 0.050 0.711
Bluetooth . 5 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
Base 0.796 0.050 0.846
23.3.2 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 0.230 0.387 0.617
Tablet Mode Edge3 0.497 0.521 1.018
5.3 GHz WLAN Rear 0.195 0.259 0.454
Tablet Mode Edge3 1.045 0.689 1.734
5.6 GHz WLAN Rear 0.214 0.213 0.427
Tablet Mode Edge3 1.078 0.857 1.935
5.8 GHz WLAN Rear 0.061 0.314 0.375
Tablet Mode Edge3 0.537 0.696 1.233
. 2.4 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
Rear 0.230 0.008 0.238
WLAN + Edge 3 0.497 0.155 0.652
Bluetooth . 5 GHz Main Ant Bluetooth Aux Ant SAR
configuration SAR(W/kg) (W/ke) > SAR (W/kg)
Rear 0.214 0.008 0.222
Edge3 1.078 0.155 1.233
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23.4 SPLSR 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.

(SAR, + SAR,)"”

Distance = R; = \/(Xl —X%)* +(y1 —¥2)2 + (z1— 22)*

SPLS Ratio = R
i
Notebook Body SAR Peak Location Separation Ratio (SPLSR)
Calculated
Simultaneous Tx | Position Man Ant Aux Ant 2SAR Distance SELSRY| Velume | Eape

(W/kg) (i) (<0.04) Scan No
WLAN 5.3 GHz Edge3 1.045 0.689 1.734 221.04 0.012 No 37
WLAN 5.6 GHz Edge3 1.078 0.857 1.935 218.08 0.012 No 37

Notebook (Base) 5.3 GHz (WLAN Main Ant + WLAN Aux Ant)

ﬂ___==————‘

221 .04mm

Notebook (Base) 5.6 GHz (WLAN Main Ant + WLAN Aux Ant)
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Appendixes List
Appendix A

Appendix B

Appendix C

A.1 Verification Test Plots for 245S0MHz

A.2 Verification Test Plots for 5300 MHz

A.3 Verification Test Plots for 5600 MHz

A.4 Verification Test Plots for 5800 MHz

A.5 SAR Test Plots for WLAN 2450 MHz Main (Notebook Mode)
A.6 SAR Test Plots for WLAN 2450 MHz Aux (Notebook Mode)
A.7 SAR Test Plots for WLAN 5200 MHz Main (Notebook Mode)
A.8 SAR Test Plots for WLAN 5200 MHz Aux (Notebook Mode)
A.9 SAR Test Plots for WLAN 5600 MHz Main (Notebook Mode)
A.10 SAR Test Plots for WLAN 5600 MHz Aux (Notebook Mode)
A.11 SAR Test Plots for WLAN 5800 MHz Main (Notebook Mode)
A.12 SAR Test Plots for WLAN 5800 MHz Aux (Notebook Mode)
A.13 SAR Test Plots for WLAN 5800 MHz Aux (Notebook Mode)
A.13 SAR Test Plots for Bluetooth (Notebook Mode)

A.14 SAR Test Plots for WLAN 2450 MHz Main (Tablet Mode)
A.15 SAR Test Plots for WLAN 2450 MHz Aux (Tablet Mode)
A.16 SAR Test Plots for WLAN 5300 MHz Main (Tablet Mode)
A.17 SAR Test Plots for WLAN 5300 MHz Aux (Tablet Mode)
A.18 SAR Test Plots for WLAN 5500 MHz Main (Tablet Mode)
A.19 SAR Test Plots for WLAN 5500 MHz Aux (Tablet Mode)
A.20 SAR Test Plots for WLAN 5800 MHz Main (Tablet Mode)
A.21 SAR Test Plots for WLAN 5800 MHz Aux (Tablet Mode)
A.22 SAR Test Plots for Bluetooth (Tablet Mode)

B.1 Uncertainty Analysis

C.1 Calibration certificate for Probe
C.2 Calibration certificate for DAE
C.3 Calibration certificate for Dipole
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Appendix A.1 Verification Test Plots for 2450 MHz
Date: 2017-04-22

Test Laboratory : 8GS Korea (Gunpo Laboratory)
File Name: 2450MHz Venfication( 1).da53:0

Input Power © 100 mW
Ambient Temp : 23.0 'C Tissue Temp : 21.7°C
DUT: Dipole 2450 MHz; Type: D24530V2; Serial: D2450V2 - SN:734

Commumeation System: UTD 0, CW (0); Frequency: 2450 MHz,Duty Cyele: 1:1
Medium parameters used: £= 2450 MHz; a = 1.967 S/m; g, = 54.926; p = 1000 kg/m®
Phantom section: Flat Seclion

DASYS52 Configuration:

- Probe: EX3DVA - SN3B62, ConvF(7.57, 7.57, 7.57);, Calibrated; 2016-10-06;
- Sensor-Surface; 1. dmm (Mechamical Surface Detection)

- Electromics: DAEA 8n1503; Calibrated: 2016-06-27

- Phantorme ELI v5.0 1244; Type: QDOVAG2AA; Senal: TP:1244

- DASYS2 52 B 8(1258)SEMCAD X 14.6.10(7373)

Verification/2450MHz Verification/Area Scan (101x101x1): Interpolated gridh dbe=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 8.46 Wike

Verification/2450MHz Verification™oom Scan (7x7x7)/Cube 0: Measurement gnd: ds=5mm, dy=5mm,
de=5mm

Reference Value = 67,03 Vim;, Power Drift = 0,05 dB

Peak SAR (extrapolated) = 10.2 Wikg

SAR(L g) = 524 Wike: SAR(10 g) = 2.45 Wik

Maximum value of SAR (measured) = 8.47 Wikg

Wikg
B.460

6. 760
5.076
3.304

1.692
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Test Laboratory : 8GS Korea (Gunpo Laboratory)
File Name: 2450MHz Venfication/ 2).da53:0

Input Power © 100 mW
Ambient Temp : 23.3C Tissue Temp : 21.4°C
DUT: Dipole 2450 MHz; Type: D24530V2; Serial: D2450V2 - SN:734

Commumeation System: UTD 0, CW (0); Frequency: 2450 MHz,Duty Cyele: 1:1
Medium parameters used: f= 2450 MHz; a = 1.954 S/m; g, = 54.557, p = 1000 kg/m®
Phantom section: Flat Seclion

DASYS52 Configuration:

- Probe: EX3DVA - SN3B62, ConvF(7.57, 7.57, 7.57);, Calibrated; 2016-10-06;
- Sensor-Surface; 1. dmm (Mechamical Surface Detection)

- Electromics: DAEA 8n1503; Calibrated: 2016-06-27

- Phantorme ELI v5.0 1244; Type: QDOVAG2AA; Senal: TP:1244

- DASYS2 52 B 8(1258)SEMCAD X 14.6.10(7373)

Date: 2017-04-28

Veriflication/2450MHz Verification/Area Scan (101x101x1): Interpolated gridh dbe=1.000 mm, dy=1.000 mm

Maximum value of SAR (interpolated) = 8.42 Wike

Verification/2450MHz Verification™oom Scan (7x7x7)/Cube 0: Measurement gnd: ds=5mm, dy=5mm,

de=5mm

Reference Value = 67,22 Vim; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 10.1 Wikg

SAR(L g) = 525 Wik SAR(10 g) = 2.45 Wik
Maximum value of SAR (measured) = 8.44 Wikg

Wikg
B.420

6.736
5.052
3368

1.664
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Appendix A.2 Verification Test Plots for 5300 MHz
Date: 2017-04-24

Test Laboratory : 8GS Korea (Gunpo Laboratory)
File Name: 3300MHz Venfication das3:0

Input Power © 100 mW
Ambient Temp : 23.2 C Tissue Temp : 21.7°C
DUT: Dipole DSGHzVZ; Type: DSGHzV2; Serial: DSGHzV2 - SN:1130

Commumeation System: UTD 0, CW (0); Frequency: 5300 MHz,Duty Cyvele: 1:1
Medium parameters used: = 5300 MHz a = 5197 8/m; g, = 48.101; p = 1000 kg/m®
Phantom section: Flat Seclion

DASYS52 Configuration:

- Probe: EX3DV4 - SN3B62, ConvF(4,.35, 4.35, 4.35), Calibrated; 2016-10-06,
- Sensor-Surface; 1. dmm (Mechamical Surface Detection)

- Electromics: DAEA 8n1503; Calibrated: 2016-06-27

- Phantorme ELI v5.0 1244; Type: QDOVAG2AA; Senal: TP:1244

- DASYS2 52 B 8(1258)SEMCAD X 14.6.10(7373)

Veriflication/S300MHz Verification/Area Scan (81x81x1): Interpolated grid: doe=1 000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 18.7 Wike

Verification/3300MHz Verification™oom Scan (7x7x7)/Cube 0: Measurement gnd: ds=4mm, dy=4mm,
die=1.4mm

Reference Value = 65,61 Vim;, Power Drift = 0,07 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(L gh = 7.85 Wikg SAR(10 2) = 2.11 Wike
Maxirmum value of SAR (measured) = 19.0 Wikg

Wik
168.700

14.960
11220
7.480

3740
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Appendix A.3 Verification Test Plots for 5600 MHz
Date: 2017-04-25

Test Laboratory : 3G8 Korea (Gunpo Laboratory)
File Name: 3600MHz Venfication das3:0

Input Power © 100 mW
Ambient Temp : 23.0 °C Tissue Temp : 21.5C
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1130

Commumeation System: UTD 0, CW (0); Frequeney: 5600 MHz,Duty Cyvele: 1:1
Medium parameters used: = 5600 MHz; a = 5.708 S/m; g, = 48.05, p = 1000 kg/m*
Phantom section: Flat Seclion

DASYS52 Configuration:

- Probe: EX3DVA - SN3862; ConvF(3,69, 3,04, 3,69}, Calibrated: 2016-10-06;
- Sensor-Surface; 1 4mm (Mechamical Surface Detection)

- Electromics: DAEA 8n1503; Calibrated: 2016-06-27

- Phantorme ELI 5.0 1244; Type: QDOVAG2ZAA; Senal: TP 1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Veriflication/S600MHz Verification/Area Scan (81x81x1): Interpolated grid: doe=1 000 mm, dy=1 000 mm
Maximum value of SAR (interpolated) = 20.7 Wike

Verification/S600MHz Verification/oom Scan (7x7x7)/Cube 0: Measurement gnd: ds=4mm, dy=4mm,
die=1.4mm

Reference Value = 71,15 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.2 Wikg

SAR(L g) = 8.29 Wikg: SAR(10 g) = 2.16 Wikg

Maxirmum value of SAR (measured) = 21.3 Wikg

Wik
20,700

16.562
12.423
0.285
4.146

0.00765
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Appendix A.4 Verification Test Plots for 5800 MHz
Date: 2017-04-27

Test Laboratory : 3G8 Korea (Gunpo Laboratory)
File Name: 3800MHz Venfication das3:0

Input Power : 100 mW
Ambient Temp : 23.3 C Tissue Temp : 216 C
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1130

Commumeation System: UTD 0, CW (0); Frequeney: 5800 MHz,Duty Cyvele: 1:1
Medium parameters used: f= 5800 MHz; o = 5.883 S/m; g, = 47.296; p = 1000 kg/m*
Phantom section: Flat Seclion

DASYS52 Configuration:

- Probe: EX3DVA - SN3862: ConvF(3.84, 3.84, 3.84); Calibrated; 2016-10-06;
- Sensor-Surface; 1 4mm (Mechamical Surface Detection)

- Electromics: DAEA 8n1503; Calibrated: 2016-06-27

- Phantorme ELI 5.0 1244; Type: QDOVAG2ZAA; Senal: TP 1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Verification/S800MHz Verification/Area Scan (81x81x1): Interpolated grid: doe=1 000 mm, dy=1 000 mm
Maximum value of SAR (interpolated) = 19.6 Wike

Verification/S800MHz Verification/oom Scan (7x7x7)/Cube 0: Measurement gnd: ds=4mm, dy=4mm,
d=1 4mm

Reference Value = 68,33 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.2 Wike

SAR(L gh = 8.03 Wik SAR(10 2) = 2.19 Wikg
Maxirmum value of SAR (measured) = 20.2 Wikg

Wikg
19.600

15680
11.760
7.na0

3920
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Appendix A.5 SAR Test Plots for WLAN 2450 MHz Main (Notebook Mode)
Date: 2017-04-22

Test Laboratory | 3GS Korea (Gunpe Laboratory)
File Name: WLAN 802 11b Base CHI Maindas3:0

Ambient Temp : 23.0 C Tissue Temp: 21.7 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, WLAN 2.45GHz (0); Frequency: 2412 MHz;Duty Cyele: 1:1
Medium parameters used: f= 2412 MHz, 6= 1.917 S/m; £ = 55.024; p = 1000 kgm’
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862;, ConvF(7.57, 7.57, 7.57), Calibrated: 2016-10-06;
= Sansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA, Serial: TP:1244

- DASYS2 52 BR(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11b_Base_CHI1_Main/Area Scan (101x151x1): Interpolated grid: ds=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = |18 Wikg

Body/WLAN_802.11b_Base_CHI1_Main/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=>5mm, dy=5mm,
de=5mm

Reference Value = 13.74 Vim, Power Drift = -0.0]1 dB

Peak SAR (extrapolated) = 1.64 Wikg

SAR(1 g) = 0,611 Wike: SAR(10 g) = 0.252 Wikg

Maximum value of SAR (measured) = 1.22 Wikeg

Body/WLAN_802.11b_Base_CHI1_Main/Zoom Scan (Tx7x7)/Cube 1: Measurement grid: du=5mm, dy=5mm,
de=5mm

Reference Value = 13.74 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 1.40 Wikg

SAR(1 g) = 0.505 W/kg: SAR(10 g) = 0.193 W/kg

Maximum value of SAR (measured) = 1.09 Wikg

Wiky
1.180

0.944
0.708
0.472

0.236

Report File No:  F690501/RF-SAR002462 Date of Issue :  2017-05-02
(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

i http://www.sgsgroup.kr Page: 43/100

Appendix A.6 SAR Test Plots for WLAN 2450 MHz Aux (Notebook Mode)
Date: 2017-04-22

Test Laboratory | 3GS Korea (Gunpe Laboratory)
File Name: WLAN 802 11b Base CHI Auxda53:.0

Ambient Temp : 23.0 C Tissue Temp: 21.7 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, WLAN 2.45GHz (0); Frequency: 2412 MHz;Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; 6= 1.217 &/'m; g, = 55.024; p= 1000 kg-‘m3
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862;, ConvF(7.57, 7.57, 7.57), Calibrated: 2016-10-06;
= Sansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI w5.0 1244; Type: QDOVAOOZAA; Serial: TP:1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11b_Base CHI1_Aux/Area Scan (101x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (mterpolated) = 0.355 Wikg

Body/WLAN_802.11b_Base_CHI1_Aux/Zoom Scan (7xTx7)Cube 0: Measurement gnd: dx=5mm. dy=5mm.
de=5mm

Reference Value = |.964 Vim; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 0.816 Whkg

SAR(1 g) = 0.266 Wike: SAR(10 g) = 0.099 Wikg
Maximum value of SAR (measured) = 0.581 Wikg

Wik
0.35%

0.z264
0.213
0142

0.071
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Appendix A.7 SAR Test Plots for WLAN 5300 MHz Main (Notebook Mode)
Date: 2017-04-24

Test Laboratory : 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 11lac VHT80 Base CH58 Main das3:0

Ambient Temp : 23.2 C Tissue Temp : 21.7C
DUT: NPMOXSM; Type: Samsung Notebook; Serial: (RTES1ZI300451

Communication System: ULD 0, 5GHz WLAN (0}, Frequency: 5290 MHz;Duty Cyele: 1:1
Medium parameters used: = 5290 MHz; o= 5.183 S&'m; &= 48.127; p = 1000 kg'm®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SN3862, ConvF(4.35, 4.35, 435); Calibrated: 2016-10-06;
= Bansor-Surface; 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELL v5.0 1244; Type: QDOVAOO2ZAA; Serial: TP:1244

- DASYS2 52.8.8(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Base CHS8_Main/Area Scan (101x121x1): Interpolated grid: dx=1.000
mim, dy=1.000 mm
Maximum value of SAR (interpolated) = | .64 W/kg

Body/WLAN_802.11ac_VHTS0_Base CHS8 Main/Zoom Scan (8x8x7)/Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 1 947 Vim; Power Drift =0.15dB

Peak SAR (extrapolated) = 3,36 Wikg

SAR(1 g) = 0,662 Wikg: SAR(10 g) = 0.187 Wikg

Maximum valug of SAR (measured) = 1.7] Wkg

Wik
1.640

1.m2

0.964

0.656

0.328
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Appendix A.8 SAR Test Plots for WLAN 5300 MHz Aux (Notebook Mode)
Date: 2017-04-24

Test Laboratory : 3GS Korea (Gunpo Laboratory)
File Namie: WLAN 802 1lac VHTED Base CHSE Aux daS30

Ambient Temp : 23.2 C Tissue Temp : 21.7C
DUT: NPMOXSM; Type: Samsung Notebook; Serial: (RTES1ZI300451

Communication System: UID 0, 5GHz WLAN (0}, Frequency: 5290 MHzDuty Cyele: 1:1
Medium parameters used: = 5290 MHz; o= 5.183 S&'m; &= 48.127; p = 1000 kg'm®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SN3862, ConvF(4.35, 4.35, 435); Calibrated: 2016-10-06;
= Bansor-Surface; 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA; Serial: TP:1244

- DASYS2 52 8.3(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Base CHS8_Aux/Area Scan (101x121x1): Interpolated gnd: dx=1.000 mm,
dy=1.000 mm
Maximum value of SAR (mterpolated) = 0,948 Wikg

Body/MWLAN_802.11ac_VHTS0_Base CHS8_Aux/Zoom Scan (8x8x7)/Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 2.048 Vim; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 1.40 Wikg

SAR(1 g) = 0.337 Wikg: SAR(10 g) = 0.107 Wikg
Maximum value of SAR (measured) = 0.853 Wikg

Witk
0.948

0.758
0.569
0.379
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Appendix A.9 SAR Test Plots for WLAN 5600 MHz Main (Notebook Mode)
Date: 2017-04-25

Test Laboratory | 3GS Korea (Gunpe Laboratory)
File Name: WLAN 802 1 lac VHTED Base CHI106 MaindaS3:0

Ambient Temp : 23.0 C Tissue Temp: 21.5 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, 5GHz WLAN (0); Frequency: 5530 MHz Duty Cyele: 1:1
Medium parameters used: = 5330 MHz; o= 5.609 8m; g, = 48.219; p = 1000 kg'm®
Phantom section: Flat Section

DASYS2 Configuration:

= Probe: EX3DV4 - 8N3862, ConvF(3.69, 3,69, 3 69);, Calibrated: 2016-10-06;
= Bensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA, Serial: TP:1244

- DASYS2 52 BR(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Base CH106_Main/Area Scan (91x111x1): Interpolated grid: dx=1.000
mim, dy=1.000 mm

Maximum value of SAR (interpolated) = 1.87 W/kg

Body/MWLAN_S0Z.11ac_VHTS0_Base CH106_MainZoom Scan (8x8x7)/Cube 0: Measurement grid:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = | 951 V/im; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 2.79 Wik

SAR(1 g) = 0.710 Wike: SAR(10 g) = 0.209 W/ikg

Maximum value of SAR (measured) = 1.89 Wikg

Wikg
1.870

1.496

1122

0.748

0.374
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Appendix A.10 SAR Test Plots for WLAN 5600 MHz Aux (Notebook Mode)
Date: 2017-04-25

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 11ac VHTRO Base CHI122 AwxdaS3.0

Ambient Temp : 23.0 C Tissue Temp: 21.5 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: ULD 0, 5GHz WLAN (0}, Frequency: 5610 MHz;Duty Cyele: 1:1
Medium parameters used: = 5610 MHz; o= 5.725 &'m; g 48.023; p= 1000 kg-fm5
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862, ConvF(3.69, 3.69, 3.69); Calibrated: 2016-10-06;
= Bensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI w5.0 1244; Type: QDOVAOOZAA; Serial: TP:1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Base CHI122_Aux/Area Scan (81x111x1): Interpolated gnd: dx=1.000 mm,
dy=1.000 mm
Maximum value of SAR (nterpolated) = 0.653 Wikg

Body/WLAN_S0Z.11ac_VHTS0_Base CH12Z_AuxZoom Scan (9x9x7)Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 1987 Vim; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 118 Wikg

SAR(1 g) = 0.282 Wike: SAR(10 g) = 0.104 Wikg
Maximum value of SAR (measured) = 0,659 Wikg

Wikg
0.653

0.527
0.401
0.27%

0.149

0.023
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Appendix A.11 SAR Test Plots for WLAN 5800 MHz Main (Notebook Mode)
Date: 2017-04-27

Test Laboratory : 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 11lac VHTED Base CHIS55 MaindaS3:0

Ambient Temp : 23.3 °C Tissue Temp : 216 T
DUT: NPMOXSM; Type: Samsung Notebook; Serial: (RTES1ZI300451

Communication System: UID 0, 5GHz WLAN (0}, Frequency: 3775 MHzDuty Cyele: 1:1
Medium parameters used: = 5775 MHz; o = 5845 S/m; ¢ = 4735, p = 1000 kg/m’
Phantom section: Flat Section

DASYS2 Configuration:

= Probe: EX3DVA - SN3862, ConvF(3.84, 3 84, 3 84); Calibrated: 2016-10-06;
= Sansor-Surface; 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA; Serial: TP:1244

- DASYS2 52 8.3(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Base CH155 Main/Area Scan (91x111x1): Interpolated grid: dx=1.000
mim, dy=1.000 mm

Maximum value of SAR (mterpolated) = 0.883 Wikg

Body/MWLAN_802.11ac_VHTS0_Base CH155_MainZoom Scan (9x9x7)/Cube 0: Measurement grid:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 3.521 Vim; Power Drift =0.16 dB

Peak SAR (extrapolated) = 2.34 Wikg

SAR(1 g) = 0.238 Wikg: SAR(10 g) = 0.073 Wikg

Maximum value of SAR (measured) = 0,836 Wikg

Wikg
0.883

0.706

0.530

0.353

nary
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Appendix A.12 SAR Test Plots for WLAN 5800 MHz Aux (Notebook Mode)
Date: 2017-04-27

Test Laboratory : 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 1lac VHTED Base CHISS Awdas3:0

Ambient Temp : 23.3 °C Tissue Temp : 216 T
DUT: NPMOXSM; Type: Samsung Notebook; Serial: (RTES1ZI300451

Communication System: UID 0, 5GHz WLAN (0}, Frequency: 3775 MHzDuty Cyele: 1:1
Medium parameters used: = 5775 MHz; 6 = 5.845 S/m; ¢ = 4735, p = 1000 kg/m’
Phantom section: Flat Section

DASYS2 Configuration:

= Probe: EX3DVA - SN3862, ConvF(3.84, 3 84, 3 84); Calibrated: 2016-10-06;
= Sansor-Surface; 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA; Serial: TP:1244

- DASYS2 52 8.3(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Base CH155 Aux/Area Scan (91x111x1): Interpolated gnd: dx=1.000 mm,
dy=1.000 mm
Maximum value of SAR (interpolated) = 1.06 W/kg

Body/WLAN_802.11ac_VHTS0_Base CH155_AuxZoom Scan (9x9x7)Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 1.503 Vim; Power Drift =-0.12 dB
Peak SAR (extrapolated) = 2.26 Wikg

SAR(1 g) = 0.358 Wikg: SAR(10 g) = 0.103 W/ikg
Maximum valug of SAR (measured) = 1.32 Wkg

Witk
1.060

0.648
0.636
0.424
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Appendix A.13 SAR Test Plots for Bluetooth (Notebook Mode)
Date: 2017-04-28

Test Laboratory : 3GS Korea (Gunpo Laboratory)
File Name: 2. 450 Hz Blustooth Base Ch39 das3:0

Ambient Temp : 23.3 °C Tissue Temp : 216 T
DUT: NPMOXSM; Type: Samsung Notebook; Serial: (RTES1ZI300451

Communication System: UID 0, Blustooth (0); Frequency; 2441 MHz; Duty Cycle: 1:1.311
Medium parameters used: = 2441 MHz, 6= 1.942 8/m; g = 54.579; p = 1000 kg'm®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SN3862;, ConvF(7.57, 7.57, 7.57), Calibrated: 2016-10-06;
= Sensor-Surface; 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA; Serial: TP:1244

- DASYS2 52 8.3(1258)SEMCAD X 14.6.10(7373)

Body/2.45GHz_Bluetooth_Base_Ch3%/Area Scan (101x121x1): Interpolated gnd: dy=1.000 mm, dv=1.000 mm
Maxirmum valus of SAR (interpolated) = 0.117 Wikg

Body/2.45GHz_Bluetooth_Base_Ch3%Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
de=Smm

Reference Value = 0.8950 Vim; Power Dnft =-0.15 dB

Peak SAR (extrapolated) = 0.148 Wikg

SAR(1 g) = 0.039 Wikg; SAR(10 g) = 0.017 Wikg

Maximum value of SAR (measured) = 0.110 Wik

Wikg
0y

0.094
0.070
n.oay

0.023
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Appendix A.14 SAR Test Plots for WLAN 2450 MHz Main (Tablet Mode)
Date: 2017-04-22

Test Laboratory | 3GS Korea (Gunpe Laboratory)
File Name: WLAN 802 11b Edged CHI Mainda33:.0

Ambient Temp : 23.0 C Tissue Temp: 21.7TC
DUT: NP94OXSM; Type: Samsung Notebook; Serial: 0RTE91Z.13HH51

Communication System: UID 0, WLAN 2.45GHz (0); Frequency: 2412 MHz,Duty Cyele: 1:1
Medium parameters used: f= 2412 MHz, 6= 1.917 S/m; £ = 55.024; p = 1000 kgm’
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(7.57, 7.57, 7.57); Calibrated: 2016-10-06;
= Sansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl503; Calibrated: 2016-06-27

- Phantorm: ELI v5.0 1244; Type: QDOVAG02AA; Seral: TP:1244

- DASYS2 52 B.R(1258)SEMCAD X 14.6.1007373)

Body/WLAN_802.11b_Edge3 CH1_Main/Area Scan (101x121x1): Interpolated grid: ds=1.000 mum, dy=1.000
mm
Maximum value of SAR (nterpolated) = 0.934 Wikg

Body/WLAN_802.11b_Edged CHI1_MainZoom Scan (7x7x7)yCube 0: Measurement grid: dx=>5mm,
dv=53mm, de=5mm

Reference Value = 12,19 Vim; Power Drift = -0,20 dB

Peak SAR (extrapolated) = 1.26 Wikg

SAR(1 g) = 0.486 Wik SAR(10 g) = 0.199 Wikg

Maximum value of SAR (measured) = 0,922 Wikg

Body/WLAN_802.11b_Edge3 CHI1_MainZoom Scan (Tx7x7)/Cube 1: Measurement grid: dsx=5mm,
dy=5mm, dz=5mm

Reference Value = 12,19 Vim; Power Drift =-0.20 dB

Peak SAR (extrapolated) = 0,938 Wikg

SAR(1 g) = 0.463 Wikg; SAR(10 g) = 0.206 W/kg

Maxinmim value of SAR (measured) = 0.777 Wikg

Wikg
0.934

0.747
0.560
0.374
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Appendix A.15 SAR Test Plots for WLAN 2450 MHz Aux (Tablet Mode)
Date: 2017-04-22

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 11b Edeed CHI1 Aux das3:0

Ambient Temp : 23.0 C Tissue Temp: 21.7 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, WLAN 2.45GHz (0); Frequency: 2412 MHz;Duty Cyele: 1:1
Medium parameters used: f= 2412 MHz, 6= 1.917 S/m; £ = 55.024; p = 1000 kgm’
Phantom section: Flat Section

DASYS2 Configuration:

= Probe: EX3DV4 - 8N38a2; ConvF(7.57, 7.57, 7.57), Calibrated: 2016-10-06;
= Sansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA, Serial: TP:1244

- DASYS2 52 BR(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11b_Edge3 CHI1_Aux 2/Area Scan (101x141x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm
Maximum value of SAR (interpolated) = 0.906 Wikg

Body/WLAN_802.11b_Edged CHI1_Aux 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dy=5mm,
dv=>53mm, de=5mm

Reference Value = 4.353 Vim;, Power Drift =0.14 dB

Peak SAR (extrapolated) = 1.37 Wikg

SAR(1 g) = 0.514 Wike: SAR(10 g) = 0.191 Wikg

Maximum value of SAR (measured) = 0,894 Wikg

Body/WLAN_802.11b_Edge3 CH1_Aux 2/Zoom Scan (7Tx7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 4,353 Vim; Power Drft =0.14 dB

Peak SAR (extrapolated) = 0.876 Wikg

SAR(1 g) = 0.447 Wikg; SAR(10 g) = 0.196 W/kg

Maximum value of SAR (measured) = 0,713 Wikg

Wiky
0.906

0.72%
0.544
0.362
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Appendix A.16 SAR Test Plots for WLAN 5300 MHz Main (Tablet Mode)
Date: 2017-04-24

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 1lac VHTBD Edpel CHSE Miain Repeated Test.das3:0

Ambient Temp : 23.2 C Tissue Temp : 21.7 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, 5GHz WLAN (0); Frequency: 5290 MHz Duty Cyele: 1:1
Medium parameters used: f'= 5290 MHz, 6= 5.183 S/m; £ = 48,127, p = 1000 kg'm®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862, ConvF(4.35, 4.35, 4.35);, Calibrated:; 2016-10-06;
= Sensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA, Serial: TP:1244

- DASYS2 52 BR(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Edge3 CHS8 Main_Repeated Test/Area Scan {(101x121x1):
Interpolated grick dw=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 2.38 Wikg

Body/WLAN_802.11ac_VHTS0_Edge3 CHS8 _Main_Repeated Test/Zoom Scan (7Tx7x7)/Cube 0:
Measurement gnd: di=4mm, dy=4mm, de=1.4mm

Reference Value = | 987 Vim; Power Drift=0.17 dB

Peak SAR (extrapolated) = 3.07 Wikg

SAR(1 g) = 0.869 Wike: SAR(10 g) = 0.231 Wikg
Maxirmum value of SAR (measured) = 2.07 Wikg

Wikg
2.360

1.904
1.428
0.952

0.476
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Appendix A.17 SAR Test Plots for WLAN 5300 MHz Aux (Tablet Mode)
Date: 2017-04-24

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 1lac VHTR0 Edeel CHS8 Aux das3d

Ambient Temp : 23.2 C Tissue Temp : 21.7 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: ULD 0, 5GHz WLAN (0}, Frequency: 5290 MHz; Duty Cyele: 1:1
Medium parameters used: = 5290 MHz; o= 5.183 &/'m; &= 48.127; p = 1000 kg'm®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862, ConvF(4.35, 4.35, 4.35); Calibrated: 2016-10-06;
= Sensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI w5.0 1244; Type: QDOVAOOZAA; Serial: TP:1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Edge3 CHS8_Aux/Area Scan (91x111x1): Interpolated grid: ds=1 000 mm,
dy=1,000 mm

Maximum value of SAR (interpolated) = 2.28 Wikg

Body/WLAN_S80Z.11ac_VHTS0_Edge3 CHS8_Aux/Zoom Scan (9x9x7)/Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 2.004 Vim, Power Drift = -0.06 dB

Peak SAR (extrapolated) = 4.15 Wikg

SAR(1 g) = 0,641 Wike: SAR(10 g) = 0.188 Wikg

Maximum value of SAR (measured) = 1.85 Wikg

Wik
2.280

1.824
1.368
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Appendix A.18 SAR Test Plots for WLAN 5600 MHz Main (Tablet Mode)
Date: 2017-04-25

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Namie: WLAN 802 11lac VHTED Edge3 CHI122 Maun.da53:0

Ambient Temp : 23.0 C Tissue Temp: 21.5 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, 5GHz WLAN (0); Frequency: 5610 MHz Duty Cyele: 1:1
Medium parameters used: f'= 5610 MHz, 6= 5.725 S/m; £ = 48.023; p = 1000 kg/m®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862, ConvF(3.69, 3.69, 3.69);, Calibrated: 2016-10-06;
= Bensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA, Serial: TP:1244

- DASYS2 52 BR(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Edge3 CH122_Main/Area Scan (101x121x1): Interpolated grid: dx=1.000
mim, dy=1.000 mm

Maximum value of SAR (interpolated) =2.73 W/kg

Body/WLAN_802.11ac_VHTS0_Edge3 CHI122Z_Main/Zoom Scan (8x8x7)/Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 2.025 Vim, Power Drift =0.05dB

Peak SAR (extrapolated) = 3 98 Wikg

SAR(1 g) = 0,999 Wike: SAR(10 g) = 0.282 Wikg
Maximum value of SAR (measured) = 2.24 Wikeg

Wik
2.730

2104
1.638
1.092

0.546

Report File No:  F690501/RF-SAR002462 Date of Issue :  2017-05-02
(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.
i 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
. Tel. 031-428-5700 / Fax. 031-427-2371

i http://www.sgsgroup.kr Page: 56/100

Appendix A.19 SAR Test Plots for WLAN 5600 MHz Aux (Tablet Mode)
Date: 2017-04-25

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Namie: WLAN 802 1lac VHTED Edgpel CHI106 Awedas3:0

Ambient Temp : 23.0 C Tissue Temp: 21.5 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: ULD 0, 5GHz WLAN (0}, Frequency: 5530 MHz; Duty Cyele: 1:1
Medium parameters used: = 5330 MHz; o= 5.609 8m; g, = 48.219; p = 1000 kg'm®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862, ConvF(3.69, 3.69, 3.69); Calibrated: 2016-10-06;
= Bensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI w5.0 1244; Type: QDOVAOOZAA; Serial: TP:1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Edge3 CH106_Aux/Area Scan (91x111x1): Interpolated grid: dx=1.000
mim, dy=1.000 mm
Maximum value of SAR (interpolated) = 2.44 Wikg

Body/WLAN_S0Z.11ac_VHTS0_Edge3 CH106_AuxZoom Scan (9x9x7)Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 2.131 Vim; Power Drift = 0.03 dB
Peak SAR {c.‘ilrawlatﬁd'b =384 Wikg

SAR(T g) = 0.798 Wike: SAR(10 g) = 0.244 Wikg
Maximum value of SAR (measured) = 2.33 Wkg

Wik
2.440

1.952
1.464
0.976
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Appendix A.20 SAR Test Plots for WLAN 5800 MHz Main (Tablet Mode)
Date: 2017-04-27

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: WLAN 802 1lac VHTED Edge3 CH155 Maun.da53:0

Ambient Temp : 23.3 C Tissue Temp : 216 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, 5GHz WLAN (0); Frequency: 3775 MHz Duty Cyele: 1:1
Medium parameters used: = 5775 MHz; 6 = 5.845 S/m; ¢ = 47.35, p = 1000 kg/m’
Phantom section: Flat Section

DASYS2 Configuration:

= Probe:; EX3DV4 - BN3862, ConvF(3.84, 3 84, 3 84); Calibrated: 2016-10-06;
= Bensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl503; Calibrated: 2016-06-27

- Phantom: ELI v5.0 1244; Type: QDOVAOO2AA, Serial: TP:1244

- DASYS2 52 BR(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Edge3 CH155 Main/Area Scan (91x111x1): Interpolated grid: dx=1.000
mim, dy=1.000 mm

Maximum value of SAR (interpolated) = 1.44 Wikg

Body/WLAN_S80Z.11ac_VHTS0_Edge3 CHI155_Main/Zoom Scan (9x9x7)Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=I.4mm

Reference Value = 2.114 Vim; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 3 88 Wikg

SAR(1 g) = 0,491 Wike: SAR(10 g) = 0,134 Wikg

Maximum value of SAR (measured) = 1.30 Wkg

Wik
1.440

1.162
0.864
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Appendix A.21 SAR Test Plots for WLAN 5800 MHz Aux (Tablet Mode)
Date: 2017-04-27

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Namie: WLAN 802 11lac VHTED Edged CHI155 Awxdas3:0

Ambient Temp : 23.3 C Tissue Temp : 216 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: ULD 0, 5GHz WLAN (0}, Frequency: 5775 MHz; Duty Cyele: 1:1
Medium parameters used: = 5775 MHz; o = 5.845 S/m; ¢ = 4735, p = 1000 kg/m’
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862, ConvF(3.84, 3 84, 3.84); Calibrated: 2016-10-06;
= Bensor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI w5.0 1244; Type: QDOVAOOZAA; Serial: TP:1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Body/WLAN_802.11ac_VHTS0_Edge3 CHI155_Aux/Area Scan (91x111x1): Interpolated grid: dx=1.000
mim, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.75 Wikg

Body/WLAN_S0Z.11ac_VHTS0_Edge3 CHI155_AuxZoom Scan (9x9x7)/Cube 0: Measurement gnd:
d=4mm, dy=4mm, dz=1.4mm

Reference Value = 2.292 Vim; Power Drift =-0.15 dB
Peak SAR (extrapolated) = 3 96 Wikg

SAR(1 g) = 0,643 Wike: SAR(10 g) = 0,184 Wikg
Maximum value of SAR (measured) = 1.96 Wikg

Wikg
1.750

1.400
1.050
0.700

0.350
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Appendix A.22 SAR Test Plots for Bluetooth (Tablet Mode)
Date: 2017-04-28

Test Laboratory | 3GS Korea (Gunpe Laboratory)
File Namie: 2. 45GHz Bluetooth Edeed Ch39 das3:0

Ambient Temp : 23.3 C Tissue Temp : 216 T
DUT: NPMOXSN; Type: Samsung Notebook; Serial: 0RTE91Z.130HH151

Communication System: UID 0, Blustooth (0); Frequency; 2441 MHz; Duty Cycle: 1:1.311
Medium parameters used: f'= 2441 MHz, 6= 1.942 S/m; £ = 54.579; p = 1000 kg/m®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVY - SMN3862;, ConvF(7.57, 7.57, 7.57), Calibrated: 2016-10-06;
= Sansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electromics: DAE4 Snl503; Calibrated: 2016-06-27

- Phantom: ELI w5.0 1244; Type: QDOVAOOZAA; Serial: TP:1244

- DASYS2 52 8.8(1258)SEMCAD X 14.6.10(7373)

Body/2.45GHz_Bluetooth_Edge3_ Ch3%Area Scan {101x121x1): Interpolated grid: dse=1.000 mm, dv=1.000
mm
Maximum value of SAR (mterpolated) = 0.263 Wikg

Body/2.45GHz_Bluetooth_Edge3 Ch39/Zoom Scan (7x7x7)/Cube 0: Measurement gnd: de=5mm, dy=5mm,
de=5mm

Reference Value = |.077 Vim;, Power Drift =020 dB

Peak SAR (extrapolated) = 0.322 Wikg

SAR(T g) = 0,130 Wike: SAR(10 g) = 0.046 Wikg
Maximum value of SAR (measured) = 0.241 Wikg

Wik
0.263

0.210
0.158
0.10%

0.053
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Appendix B.1 Uncertainty Analysis DASYS #3

Measurement uncertainty for 300 MHz to 6 GHz averaged over 1 gram

h i

a b c d e =f(d,k) f g k

cxfle cxgle
IEEE 1528 Tol Prob . Ci Ci lg 10g Vi

Uncertainty Component Div.
2013 (%) Dist. (1g) | (10g) | wi(%) | ui(%) | (Veff)

Probe calibration E2.1 6.55 N 1 1 1 6.55 6.55
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Calibration Laboratory of A, g sen it Makterhandianet
Schmid & Pariner Py Sarvi
i C o suinse détalennage
Enginearing AG T Sarvizio svirzers di taraturs
Teughaussirasse 43, D008 Zurich, Switzeriand "’*aﬂ?’f‘:ﬁv‘? S Swiss Calibration Service
Acteedibed by the Swins Accreditabion Senvics [SAS] Accreditation Mo SCS 0108
Tha Swiss Accroditation Servics is one of the signatories io (he EA
Muitilaternl Agroament for the recognition of ealibration certificates.
Ciens  SGS Korea (Dymstec) Cartificate Mo: EX3-3862 Oct16
'
Dibpeet EX3DV4 - SN:3862
Caskbrasion proesdisais) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6 el -1
Calibration procedure for dosimetric E-field probes
[ Cobienton ate October 6, 2016
This caliwation corifcate documents the taceabity 50 REBONM sLandarda, which resken 5 physcal unes of ressursmants (&1
The messsments and (he uncertaeies wilh conficence probabdity o gaan on the folowing poges ond am par of ha cerifcals
Al eakbe atons have bedn conduched i the ciosed isboraiony Reoiy erwranment lemoerales (22 ¢ 3)°C and humiity < T0%
Calibrabon Equipment used (MATE crical for calbraten)
Primary Standards o IEI.HI Diste |Cartfcate Ma ) | 'j_-_“‘ hnd Cabtration
Powsr melar NAF R 06-ho-16 (o, Z17-1328802289) Ape17
Power sersor NRP-291 RETR O-Aow- 16 (Mo ZHT-002RA) | Ape-17
Power sener NRP-Z91 SN: 100045 | oenor 16 o, 21702280 Apr17
Referance 20 4 Alenuslor | S S5277 (20a) 05-Agw- 16 (o 217-092:33) BprT
Redtirance Probe ESIOV SN 3013 _| 31-Oec-15 (No. ES3-3013. Dects) Dec-18
AE4 SN BA0 | #3-Dec-15 (o DAE4-800_Dects) Dec-18
Bacondary Standares [V] | Crck oam {in Fouma) Schedubing Chc
| Power meter E44158 I DF-Agy- 16 {1 Pouse chack Jun-18) in Pouse check. Jun. 18
| Power sanscr E44 124 SN MY TA5a0ET | D-Apr-16 {in house check Jun-15) In Fouse check: Jun-18
Poowny sonsor E44124 SN 000110210 | 05-Agw-18 fin house chuck Jun-tl) in Prouse chack. Jun- 18
RF ponevator HP BI46C SN USMMIUDTT00 | D-Aug-98 fin house cheos Jun- 18] | In Pouse chack Jun-18
| Metwork Anahyaer HP 87T53E SN USITIS08RS | 18-Oei-01 {in houss chock Ocl-15) in Pouse cheok: Del- 16
Np-s‘: Fursion ratlne
Cabrabed by Mhciel Wber Laboratory Tachencsn 7/ %F
Appesiend by Fistjn Pokenoc Technical Manager o
A
Inmusd: Ocicbaer §. 2018
This cabbraten candicae shall not b reproduced ewcept in full wikcut withen sppraval of tha aboratory
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Calibration Laboratory of

v Echreepizarischar Balibriardisnst

Schmid & Partner ﬁ 5 saissa dital
Engineering AG Sarvizio svizzero di mraturs

Teughaussirasse 43, B004 Zurich, Switserland S Swiss Calibration Service

Acermifitied try tha Swiss ACcrodiaton Serce [BAS) Accreditation Mo.: SCS 0108

The Swiss Accreditation Service is onn of the sigantories to the EA

Multilsteral Agreement for the ecognaition of calibration certificates

Glossary:

TSL tiesue simulating fquid

NORMz. v,z sensithdty in free space

ComvF sonsitivity in TSL / NORM,y,2

DCP diode compression point

CF crast factor (1iduty_cyela) of the RF signal

AB.C.D modulation dependent linearization paramaters

Polarization o @ rotation around probe axis

Polarization & & redation around an axis that is in the plane normal to probe axis (at measurement centar),

l.e. % =0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the mbot coordinate system

Calibration is Performed According to the Following Standards:

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

b} |EC E2200-1, "Procedura to maasure the Specfic Absorpbion Rate [SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)®, February 2005

¢} |EC 62200-2, ‘Procedurs to determine the Specific Absarption Role (SAR) for wirsless communication devices
used in close proximity to the human body (frequency range of 30 MHz to & GHz2)", March 2010

d} KDB 865664, “SAR Meoaswement Requiremants for 100 MHz 1o 6§ GHz"

Methods Applied and Interpretation of Parameters:

*  NORMey.z Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz R22 waveguide)
MORMx,y.z ate only intermediate values, Le., the uncorainties of NORM:x,y, z does not affect the E--field
uncenainty inside TSL (see below ConvF),

*  NORM{IIx.y.z = NORMx y.z * frequency_responge (see Frequency Response Charl), This linearization is
implemented in DASY4 software versions Eater than 4 2. The uncentainty of the frequency responss i included
in the siated uncernainty of ConvF,

*  DCPxy.z DCP are numercal lingarization paramefess assessed based on the data of power sweap with CW
signal (no uncertainty required), DCP does not depend on frequency nor media

* PAR:PAR is the Peak to Average Ratio thal is not calibrated but determined based on the signal
charactenistics

o Axyr Beyr Cxyz Deyz VReyr A B, C, D are numerical linearization parameters assessed based on
thar data of power sweep for specific modulatson signal. The parameters do not depend on frequency nor
media. VIR i ihe maximum calibration range expressed in RMS voltage across the diode.

*  Com and Bowndary Effect Paramaters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same sefups ame used for assessment of the paramatars applied for
boundary compensation (alpha, depth) of which typical uncenainty values are given. These paramelers are
used in DASY4 software fo improve probe accuracy cioss (o the boundary, The sensithvity in TSL cormesponds
o NORMx.y,z * ConvF whereby the uncertainty corrasponds to that given for ComvF, A frequency depandent
MCuHr:-Fis used in DASY version 4.4 and higher which aliows extending the validity from £ 50 MHz to £ 100

s Sphencal isotropy (30D devanion from isafropy): in a feld of low gradients realized using a flat phantom
exposed by a patch antenna.

+  Sensor Offsel The sensor offset comesponds 1o the offset of virtual measurement center from the probe tip
{on probe axis). Mo lolerance required

* Connecfor Angle: The angle is assessed using the information gained by determining the NORNMx (no
uncadainty required)
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EX3DV4 — SN:3862 October 6, 2016

Probe EX3DV4

SN:3862

Manufactured:  February 2, 2012
Calibrated: October 6, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3862 October 6, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Basic Calibration Parameters

Sensor X Sensor Y [ SensorZ Unc (k=2)
Norm (uV/(Vim)*)* 0.37 0.34 | 0.39 +101 %
DCP (mV)°® 102.3 96.5 | 102.3
Modulation Calibration Parameters
uiD Communication System Name | A B c D VR Unc®
- o | dB dBVpV | dB mv (k=2)
0 cw | X 0.0 0.0 1.0 0.00 181.7 +3.3 %
LY 0.0 0.0 1.0 | 1955 |
[z] o0 0.0 1.0 [ 179.2 ]

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 uncenainties of Norm X.Y.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:3862 October 6, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity " (sm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 415 0.90 10.34 10.34 10.34 0.41 0.86 +12.0%
900 415 0.97 9.86 9.86 9.86 0.33 0.96 +120%
1750 40.1 1.37 8.69 8.69 8.69 0.31 0.89 £120%
1900 40.0 1.40 8.41 8.41 8.41 0.32 0.80 £120%
2300 395 1.67 8.01 8.01 8.01 025 | 099 +12.0%
2450 39.2 1.80 7.54 7.54 7.54 0.23 1.08 +12.0%
2600 39.0 1.96 7.42 ;' 7.42 7.42 0.36 0.84 +12.0%
5200 36.0 4.66 5.50 5.50 I: 5.50 0.30 1.80 +13.1%
5300 359 476 | 517 517 5.17 035 | 1.80 +131%
5500 35.6 | a9 4.90 4.90 4.90 0.40 1.80 +13.1%
5600 355 5.07 4.62 4.62 4.62 0.45 1.80 +13.1% |
5800 35.3 5.27 4.70 4.70 4.70 0.45 1.80 £13.1%

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

F Al frequencies below 3 GHz, the validity of tissue parameters (= and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to = 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

% Alpha/Depth are determined during calibration. 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 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3862 October 6, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ® Unc |
f(MHZ)® | Permittivity" (sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)

835 55.2 0.97 10.02 10.02 10.02 0.46 080 | +120%
1750 53.4 1.49 B.35 8.35 8.35 0.30 0.80 +120%
1900 . 53.3 1.52 8.03 8.03 8.03 0.37 0.80 +12.0%
2450 52.7 1.95 7.57 7.57 7.57 0.34 0.80 +12.0%
2600 52.5 2.16 7.40 7.40 7.40 0.41 0.80 £120%
5200 49.0 5.30 4.52 4.52 4.52 0.45 1.90 £13.1%
5300 48.9 5.42 435 | 435 4.35 0.45 1.90 +13.1%
5600 48.5 577 | 369 | 363 | 369 | 060 | 190 | +131%
5800 48.2 6.00 Jl 3.84 3.84 3.84 0.60 1.90 +13.1%

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

" At frequencies below 3 GHz, the validity of tissue parameters (£ and &) can be relaxed to + 10% if liquid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue | ters (e and o) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
G Alpha/Depth are determined during calibration. SPEAG warrants that the deviation due to the boundary effect afier compensation is

always less than + 1% for frequencies below 3 GHz and below £ 2% for frequenmes between 3-6 GHz at any dustanoe larger than half the probe tip
diameter from the boundary.
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EXA0V4- SN 3862 Oclober B, 2016

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

Freguency responss (normaszed |
L=}
]

0 500 1000 1500 2000 2500 3000
f [MHz]

Uncertainty of Frequency Response of E-fiald: £ 8.3% (k=2)
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IV SNi2BG October 6, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
T » v : o x Y :
g
E Bl ey :-*:3'-:-Ir!:f;k--E'rltl,'-li-- |
Rol 7]

Uncartainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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EX30V4- SN-3862

Oclober &, 2016

Dynamic Range f(SAR¢sq)
(TEM cell , fy.u= 1900 MHz)
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Uncerainty of Linearity Assessment: * 0.6% (k=2)
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EX0V4- SM-3862 Octobar 6. 2010

Conversion Factor Assessment

= B35 MHz WGLS RY (H_convF) I = 1900 MHz WGLS R22 (H_coms)

LA frarngih
A [

o | ' 4 n n = n r 8 : " 1 w ! =
e i e
. ®

s

Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz

10 -08 -D& -04 -02 00 2 04 06 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3862 October 6, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () T 285
Mechanical Surface Detection Mode " enabled

| Optical Surface Detection Mode ' disabled |
Probe Overall Length 337 mm
Probe Body Diameter o ] 10 mm
Tip Length | 9 mm
Tip Diameter J' 2.5mm
Probe Tip to Sensor X Calibration Point ! Tmm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm

| Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3862_0ct16 Page 11 of 11
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Appendix C.2 Calibration certificate for DAE

= -
g:#h idaté&;al-rtﬂnhummw of _‘_:q“\\;h}?‘_ g Schweizerischor Kallbrierdiens
o iTI_ i AEGT = = c Service suisse détnlonnage
ngneernng i; ﬁ-j Servizio svizzero di taratura
Zoughausstrasse 43, BO04 Zurich, Switzertand % :‘E-‘S‘:J S Suwiss Callbention Service
T
Acoradaed by ihe Swiss Accredilation Sarvcs (SAS) Accreditation No.: SCS 0108

Tha Swiss Accreditation Service |s one of the signatories to the EA
Multiiatersl Agreement for the recognition of calibration certificates

client  SGS Korea (Dymstec) Certificate No: DAE4-1503_Jun16
|CALIBRATION CERTIFICATE

Otyoct DAE4 - SD 000 D04 BM - SN: 1503 T By

Calibention procedure(s) OA CAL-D6.v29 “%

Calibration procedure for the data acquisition electronics (DAE)

il R

Calitration date June 27, 2016

| This caswaticn cerifcate documaents the tracaabity fo national standards, which malze the physial wnis of measuroments (51
| Thar maasuramaels s e unceetainies with condidenca probabiity are given on the Iolowing pages and &he pan ol the cariificnie

| Al calthrabons have besn conducied in the cosad laboratory fackty: envilanmenl lempoernture (22 ¢ 31°C and homidity < 70

Calibralion Ecripment used (MATE critical ior casbration)

Primary Standasds |10 Cal Dty (Cafificate o) Scheduled Calbration
Kaithiey Mullimaler Type 2001 | BM: oo D9-Seg-15 (Mect T163) Sep-16

| Secondary Standards [ios Check Dale jin house) Sehesuled Check
Aulo DAE Calibration Liniy SE WS 053 AA 1000 0S-Jan-18 (in house chack) In house chack: Jan-17
Calibrator Box W21 SE UMS 008 AA 1002 05-Jan-18 (i house chock) In house chack: dan-17

Rama Fiancicn Signaiura
| Catibrated by Domirigquas Slafon Tochmcian m
- 2 --II
Approved by Fin Bombaolt Deputy Technical Managet i t'%'fiv UU
W

Issusd June 27, 2018

This calibration cetificale shall not be reproduced axcapd in full withaut weillen approval of (ho leboalony
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Calibration Laboratory of AN P, treri
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Zoughsusstrasse 43, 8004 Zurich, Switzerland N 5  swiss Calibration Servica

Accredted by tha Swiss Accreditation Servico [SAS) Accreditation Mo SCS 0108
The Swiss Accreditation Sorvice is one of the signafories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe 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
comparnson with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

= The following parameters as documented in the Appendix contain tachnical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement 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 negalive common mode voltage on
the differential measurement.

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

» AD Converter Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

« [nput Offset Measurement. Outpul veltage and statistical results over a large number ol
zero voltage measuraments.

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

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

* Low Battery Alarm Voliage: 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.

Caortificate Mo: DAES-1500_Jun16 Page 2ol 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = BinVv, full range= -1....... +3mV

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

Calibration Factors X Y z
High Range 403.951 + 0.02% (k=2) | 404.168 + 0.02% (k=2) | 404.135 + 0.02% (k=2)
Low Range 3.94895 £ 1.50% (k=2) | 3.97690 + 1.50% (k=2) | 3.95594 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

59.0°+1°

Certificate No: DAE4-1503_Jun16 Page3of5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200028.83 -3.53 -0.00
Channel X + Input 20005.73 1.52 0.01
Channel X - Input -20001.37 3.65 -0.02
Channel Y + Input 200030.67 -1.62 -0.00
Channel Y + Input 20002.54 -1.59 -0.01
Channel Y - Input -20004.27 0.86 -0.00
Channel Z + Input 200032.13 -0.44 -0.00
Channel Z + Input 20003.27 -0.80 -0.00
Channel Z - Input -20002.96 233 -0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.01 0.31 0.02
Channel X + Input 200.95 0.21 0.10
Channel X - Input -189.31 0.03 -0.02
Channel Y + Input 2000.60 0.04 0.00
Channel Y + Input 200.45 -0.19 -0.10
Channel Y = Input -199.53 -0.04 0.02
Channel Z + Input 2000.98 0.44 0.02
Channel Z + Input 199.69 -0.91 -0.45
Channel Z - Input -200.83 -1.35 0.67
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 (uV)
Channel X 200 9.87 8.36
- 200 -7.26 -8.72
Channel Y 200 -10.69 -10.84
- 200 9.63 9.90
Channel 2 200 -13.01 -13.44
- 200 12.60 11.81
3. Channel separation
DASY measurement paraméters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 0.41 -3.30
Channel Y 200 7.10 2.58
Channel Z 200 10.37 4.97 e
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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 15551 16361
Channel Y 16217 15592
Channel Z 15480 15585

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10M%}
i Std. Deviation
Average (uV) min. Offset (uV) | max. Offset (uV) W)
Channel X 0.83 -0.00 1.98 0.43
Channel ¥ -0.02 -1.06 1.11 0.37
Channel Z 0.32 -0.91 1.46 0.51
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 (+ Vcc) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
Certificate No: DAE4-1503_Jun16 Page50of 5
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Appendix C.3 Calibration certificate for Dipole
Calibration Laboratory of i,
Schmid & Partner = . ‘;L"‘:i‘.'".,.-‘.i."';l‘.f"::'._“:i'““
Engineenng AG % c Servigho svizzero df taratura
Teughnusairasse 43, 5004 Zusich, Switseriand '«.;_)I-"R“\a_p\' S  Swiss Calibration Bervice |71 HR%

#fal

Accrypdibed by Bhe Swiss Ascraditation Senvica (SAS)
The Swiss Accreditation Service |s one of the signatories 1o the EA
Multilateral Agresment for the recognition of calibration cenificates

ciient  SGS Korea (Dymstec)

Accreditation No.. SCS 01081 ;i . |

il ke

Certificats No: D2450V2-734 May16

[CALIBRATION CERTIFICATE ]
Oibjesct D2450V2 - SM:734
Calitsalion procodureis) QA CAL-05.va

Calibration procedure for dipole validation kits above 700 MHz

Calbration dale

May 24, 2016

Thia. ealitraton cerlificale documenis the irnceabidity 1o national standands, which realioo e phywsacal unis of measuraments (S0
The measunemants and Ihe uncerainbes with confidence probatslity sne given on the fobowing pages and ang pan of ha cotdicale

Al calibrations have been conducied in (b cipsed labaratny iRcility: emaronmant lempaeaturs (22 = 3)°C and humidity < 70%

Castuation Equpment used (MSTE critical for cafibeagion)

| Primary Siandards lipe Cal Dl (Cartlicabe Ne ) Scheduled Calibaton

| Powar mutar NP SN; 104778 06-Agr-16 (Mo, 217-0228A0208H) AprAT
Power sensct NRP-Z51 SN 103244 Ofi-Agn-18 (Mo 21T-02288) Apt-1T
Power sensor MAP-Z61 SHE 103245 O-Apa-16 [Ma. 217-022086) Apr-1T
HRederence 20 dB Altenunsor SN 5058 (20m) C5-Ape-16 No. 217-00283) Aps-17

| Tyrpa-N mismateh combination BN 50472 f 0637 O5-Ape-16 (No. 217-00088) pe1T

| Redoconce Probe EX30V4 SN 740 M-Dec-15 (No. EX3-T340_Docts) Dec-18

| DAES | SN &0 30-Dec-15 (o, DAE4-501_Dec15) Dac-10
Secondary Standarts [iDw Chaack D in house) Schadled Chack
Peracar malir EPR-a42A SH: GBIT4R0T OF-Oct-15 (Ng. 217-02232) Ini taus chisci: c'-:;-'w
Power sensor HP BLI1A SH: USI72a2TRI O7-0ct-15 (Na. 217-02222) In housa check: Oct-10
Power sensor HP B4814 ShE MYA1052317 OF-Oict= 15 (Mo, 21 7-02225) in howsa chack: Oct-16
AF genemior ALS SAT-06 S4: 100972 Pedune15 (in houss chack Jun-15) W house ehicks Oct-18

| Network Anabyzer HP BT53E | GM: LIS3TI0055E5 18-0c1-01 (i housa chack Ocl-15) Int house chack: Ocl-16

Kama Function Signature
Calitatod by Michasl Webar Laberntory Tochnician M_
Approvnd by Katja Pokovc Technical Manager

Ixmimnd: Moy 25, 206 |

This calienson canificass shal nol bo produced dxcet in ful withow! wiiten appeoval of the Libvor nbary
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Calihl_'a'liﬂl‘l Laboratory of ;_1;"":_‘\:_-'_/"9\3 G Schweizerischer Kallbrierdionat
Schmid & Partner ﬁi Service suisse détalonnage
Engineering AG T G, it it i tarmkuie
Zeughaussiranse 43, 8004 Zurich, Switzerdand LN S  Swiss Calibrstion Service
Accratidod by the Swiss Accredestion Sersce (S08) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognitlon of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

d} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz™

Additional Decumentation:
a) 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 cerificate. 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 Returm 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. No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartiicate Mo: D2450WV2-T34_May 6 Page 2ol 8

Report File No:  F690501/RF-SAR002462 Date of Issue :  2017-05-02
(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.)
A4 (210mm x 297mm)

RTT5041-76(2015.10.01) (2)



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: 79/100
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 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
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 3B6+6% 1.87 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 12.8 Wikg
SAR for nominal Head TSL parameters normalized 1o 1TW 50.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.92 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.4 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 526+6% 2.02 mho/m + 6 %
Body TSL temperature change during test <05°C ----
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.6 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

49.5 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.90 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

23.4 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

546 Q+5.0jQ

Return Loss

-23.7dB

-
—

Antenna Parameters with Body TSL

Impedance, transformed to feed point

50.7Q+7.2jQ

Return Loss -229dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.152 ns _I

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
feedpoint may be damaged.

Additional EUT Data

the soldered connections near the

Manufactured by

SPEAG

Manufactured on

May 07, 2003
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DASYS5 Validation Report for Head TSL
Dute: 24.05.2016
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - §N: 734
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; 0 = 1.87 S/m; & = 38.6: p = 1000 ke/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-201 1)

DASYS2 Configuration;
*  Probe: EX3DV4 - SNT349; ConvF(7.76, 7.76, 7 T6): Calibruted: 31.12.2015:
*  Sensor-Surfoce: 14mm i Mechanical Surface Detection)
*  Electronics: DAES Sn601; Calibrated: 30.12.2015
= Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001
» DASYS252.88(1258); SEMCAD X 14.6.1007372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7x7x7 W Cube 0
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 111.0 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolited) = 25.8 Wikg

SAR(I g) = 12.8 Wikg; SARI10 g) = 5.92 W/kg

Maximum value of SAR (measured) = 20,8 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =208 W/kg = 13.18 dBW/kg
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Impedance Measurement Plot for Head TSL

M M I01E 12104145

BT q4 1 E -
11 LU F3 LE 54,64 - @3 3 3 i = AR G Gl H
1t 54, EQ) DI 2705 pi ASELD0 DI MEiz

/ -l
i
'
Hl
2 1 i} B FEF - | FLl dE Z 450000 MD MMz
e
—— — —
|.I' =
1E
Hld
TAET 2 250,000 000 M= ; =
Carificate No: D2450V2-T34_May16 Pago 8ol 8

Date of Issue :  2017-05-02

Report File No:  F690501/RF-SAR002462
(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.)
A4 (210mm x 297mm)

RTT5041-76(2015.10.01) (2)



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: 83/100

DASYS Validation Report for Body TSL
Date: 24.05.2016

Test Laboratory: SPEAG, Zurich, Switzerlond
DUT: Dipole 2450 MHz: Tyvpe: D2450V2; Serial: D2450V2 - SN: 734
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz; 0= 2.02 §/m; g = 52.6; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2011)
DASYS2 Configuration:

= Probe: EX3DV4 - SN7349; ConvFi7.79, 7.79. 7.79); Calibrated: 31.12.2015:

«  Sensor-Surfoce: |.4mm (Mechanical Surface Detection)

+ Electronics: DAES Sn601; Calibrated: 30.12.2015

«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002

« DASYS2 528.8(1258); SEMCAD X 14.6.1(7372)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube
Measurement grid: dx=5mm, dy=5mm. dz=5mm
Reference Value = 105.2 V/m; Power Drift =0.01 dB
Peak SAR (extrapolated) = 25.2 Wikg

SAR(L g) = 12.6 W/kg: SAR(10 g) = 5.9 Wikg
Maximum value of SAR (measured) = 20.6 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =206 Wikg = 1314 dBW/ kg
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Impedance Measurement Plot for Body TSL
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1 5 (L
Calibration Laboratory of AN, G  Schweizerischer Kalibriordisnst
Schmid & Partner iﬁf Service suisse d'étalonnage
Engineering AG ein C servizio svizzero di tarstura
Zoughaussirasse 43, B004 Furich, Switzerland e S swiss Calibration Service
alyljdar™
Accreditod by the Swise Accrodtation Sorvica (SAS) hecreditation No.: SCS 0108

Thie Swiss Accreditation Service is one of the signatories to the EA
Muttilsteral Agresment for the recognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-2, "Procedure to determine the Specitic Absorption Rate (SAR) for wirgless
communication devices used in close proximity to the human bady (frequency range of 30
MHz to & GHz)", March 2010

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:

* 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 fraquency indicated,

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

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

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

» S5AR measured: SAR measured al the stated antenna input power.

= SAR normalized: SAR as measured, normalized to an input power of 1 W at the antanna
connector,

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

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

DASY Version DASY5 V5288
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 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+0.2) °C 348+6% 4.52 mho/m +6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 75.7 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.21 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.9 Wikg + 19.5 % (k=2)
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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 359 4.76 mho/m

Measured Head TSL parameters (22.0+0.2)°C 347 +6% 4.61 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 8.05 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.9 W / kg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.34 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.2 W/kg x 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 344+6% 4.81 mho/m+6 %

Head TSL temperature change during test <0.5°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 8.01 W/kg

SAR for nominal Head TSL parameters normalized to 1W 79.4 Wikg + 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 22,9 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 220°C 35.5 5.07 mho/m

Measured Head TSL parameters (22.0+02)°C 343x6% 4.91 mho/m = 6 %

Head TSL temperature change during test <0.5°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 8.15 W/kg

SAR for nominal Head TSL parameters normalized to 1W 80.8 W/kg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.34 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m

Measured Head TSL parameters (22.0x02)°C 3406 % 5.12 mho/m +6 %

Head TSL temperature change during test <05°C neae
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 7.74 Wikg

SAR for nominal Head TSL parameters normalized to 1W 76.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.20 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.8 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+02)°C 47346 % 5.43 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 7.40 Wikg

SAR for nominal Body TSL parameters normalized to 1W 73.5 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.09 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Body TSL parameters (22.0+£0.2) °C 471 +6% 5.56 mho/m £ 6 %

Body TSL temperature change during test <0.5°C —
SAR result with Body TSL at 5300 MHz

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

SAR measured 100 mW input power 7.68 Wikg

SAR for nominal Body TSL parameters normalized to 1W 76.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 217 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.5 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 486 5.65 mho/m
Measured Body TSL parameters (22.0+0.2)°C 46.7+6 % 5.83 mho/m = 6 %
Body TSL temperature change during test <0.5°C neee S
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.93 Wikg
SAR for nominal Body TSL parameters normalized to 1W 78.8 W/kg + 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measured 100 mW input power 2.23 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.1 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0£0.2) °C 4656 % 5.97 mho/m £ 6 %
Body TSL temperature change during test «<05°C -
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 7.95 Wikg
SAR for nominal Body TSL parameters normalized to 1W 78.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.24 W/kg
SAR for nominal Body TSL parameters normalized to 1W 22.2 Wikg = 19.5 % (k=2)
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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 46.2 +6 % 6.26 mho/m + 6 %
Body TSL temperature change during test <05°C

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 7.65 Wikg
SAR for nominal Body TSL parameters normalized to 1W 76.0 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.2 W/kg £ 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 paint 5150-100jQ

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

Impedance, transformed to feed point 5210Q-45jQ

Return Loss -26.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 51.70Q-56jQ

Return Loss -24.8 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5620-32|Q

Retumn Loss -23.7dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5470-26 2

Retumn Loss -25.8dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 5140-89jQ

Return Loss -21.0dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 5090 -3.1 2

Return Loss -29.9dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 5250-41j0

Return Loss -26.6dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed paint 5790-14j0Q

Retumn Loss -226dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 5650-11jQ
Return Loss -24.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.205 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 September 08, 2011
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DASYS5 Validation Report for Head TSL

Date: 23.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D3GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1130

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

Medium parameters used: { = 5200 MHz: 6 =4.52 S/m; & = 34.8: p = 1000 kg/m* , Medium parameters
used: f = 5300 MHz; 6 =4.61 S/m; & = 34.7; p = 1000 kg/m® , Medium parameters used: f = 5500 MHz: 6 =
4.81 S/m; & =34.4: p= 1000 kg/m* , Medium parameters used: f = 5600 MHz: 6 =4.91 S/m; & =34.3: p=
1000 kg/m* , Medium parameters used: f = 5800 MHz; ¢ = 5.12 S/m; & = 34: p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.59, 5.59, 5.59); Calibrated: 31.12.2015, ConvF(5.25, 5.25,
5.25); Calibrated: 31.12.2015, ConvF(5.18, 5,18, 5.18); Calibrated: 31.12.2015, ConvF(4.99, 4.99,
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4.95, 4.95); Calibrated: 31.12.2015:

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001

« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head 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 = 71.75 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.6 W/kg

SAR(1 g) = 7.63 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 17.7 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 = 73.16 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.1 W/kg

SAR(1 g) = 8.05 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 18.8 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 = 70.23 V/m: Power Drift = 0.09 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) = 8.01 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 18.9 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 72.60 ¥Vim; Power Dnift = -0.01 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(L gh= 8,15 Wikg: SAR(10 g) = 2.34 Wikg

Maximum value of SAR {measured) = 19.5 Wikg

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

Reference Value = 69,86 Vim; Power Drifi = (0,03 dB

Peak SAR (extrapoluted) = 31.8 Wikg

SAR(D g) = 7.74 Wikg: SAR(10 g) = 2.2 Wikg

Maximum value of SAR (measured) = 19.5 Wike
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1130

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

Medium parameters used: { = 5200 MHz; 6 = 5.43 S/m; & =47.3; p = 1000 kg/m* , Medium parameters
used: = 35300 MHz: 6 =5.56 S/m; & =47.1; p = 1000 kg/m* , Medium parameters used: f = 5500 MHz; ¢ =
5.83 S/m: & =46.7; p= 1000 kg/m* , Medium parameters used: f = 5600 MHz; 6 = 5.97 S/m; &, = 46.5; p=
1000 kg/m" , Medium parameters used: f = 5800 MHz; ¢ = 6.26 S$/m; & = 46.2; p = 1000 kg/m*

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.99, 4.99, 4.99); Calibrated: 31.12.2015, ConvF(4.75, 4.75.
4.75); Calibrated: 31.12.2015, ConvF(4.4, 4.4, 4.4); Calibrated: 31.12.2013, ConvF(4.35, 4.35, 4.35);
Calibrated: 31.12.2015, ConvF(4.27, 4.27. 4.27); Calibrated: 31.12.2015:

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
s Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002

e DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 66.11 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(1 g) = 7.4 W/kg; SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 16.7 W/kg

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

Reference Value = 67.08 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29,1 W/kg

SAR(1 g) = 7.69 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 17.6 W/kg

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

Reference Value = 67.44 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) =7.93 W/kg: SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.6 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan.
dist=1.4mm (8x8x7/Cube : Mecasorement grid: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 67.01 Vim: Power Drift = 0,03 dB

Peak SAR (extrapoluted) = 32.6 Wikg

SAR(] g) = 7.95 Wikg: SAR(10 g) = 2.24 Wikg

Maximum value of SAR (measured) = 15.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (Bx8x7 /Cube 0: Measurement grid: dx=4dmm, dv=4mm, dz=1 4mm

Reference Value = 64.61 Vim, Power Drifi = 0,03 dB

Penk SAR (extrapolated) = 33.2 Wikg

SAR(] gy = 7.65 Wikg: SAR(I0 g) = 2.14 Wike

Maximutn value of SAR (measured) = 18.3 Wikg
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Impedance Measurement Plot for Body TSL
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