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1. General information

Client . Intel Mobile Communications

Address ;100 Center Point Circle, Suite 200 Columbia, South Carolina 29210 USA
Manufacturer . Intel Mobile Communications

Address : 100 Center Point Circle, Suite 200 Columbia, South Carolina 29210 USA
Contact Person Steven Hackett / steven.c.hackett@intel.com

Laboratory . KCTL Inc.

Address . 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-3327, G-198, C-3706, T-1849
Industry Canada Registration No. : 8035A
KOLAS No.: KT231
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2. Device information

2.1 Basic description

Product Name

WLAN and BT, 2x2 PCle M.2 SD 1216 adapter card

Product Model Number

9560D2W

Product Manufacturer

Intel Mobile Communications

Host Product Name

NoteBook PC

Host Model Number

XE350XBA

Host Manufacturer

Samsung Electronics Co., Ltd.

Host Serial Number

0Z2GT91ZM400004V

Mode of Operation

WLAN 2.4 GHz / 5 GHz, Bluetooth

Tx Freq. Range

WLAN 2.4 GHz : 2 412 MHz ~ 2 472 MHz
WLAN 5.2 GHz : 5 180 MHz ~ 5§ 240 MHz
WLAN 5.3 GHz : 5 260 MHz ~ 5 320 MHz
WLAN 5.6 GHz : 5 500 MHz ~ 5 720 MHz
WLAN 5.8 GHz : 5 745 MHz ~ 5 825 MHz
Bluetooth : 2 402 MHz ~ 2 480 MHz

TDWR Information

5.60 GHz ~ 5.65 GHz band (TDWR) is supported by the device

2.2 Summary of SAR Test Results

. Highest Reported
Band Equipment Class
1g Body (W/kg

802.11b DTS 1.16

U-11-1 NIl N/A
U-NII-2A NIl 0.86
U-NII-2C NIl 0.94
U-NII-3 NIl 0.85
Bluetooth DSS 0.40
Simultaneous SAR per KDB 690783 D01v01r03 1.56
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3. Report Overview

This report details the results of testing carried out on the samples listed in section 2, 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 test report is
used in any configuration other than that detailed in the test report, the manufacturer must
ensure the new configuration complies with all relevant standards and certification
requirements. Any mention of KCTL Inc. Wireless lab or testing done by KCTL Inc. Wireless
lab made in connection with the distribution or use of the tested product must be approved in
writing by KCTL Inc. Wireless lab.

4. Test Lab Declaration or Comments

None

Applicant Declaration or Comments

None
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6. SAR Test Methods and Procedures

The tests documented in this report were performed in accordance with IEEE Standard 1528-
2003 & IEEE 1528a-2005 and the following published KDB procedures:
« 248227 D01 802.11 Wi-Fi SAR v02r02
447498 D01 General RF Exposure Guidance v06
447498 D03 Supplement C Cross-Reference v01
865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
865664 D02 RF Exposure Reporting v01r02
616217 D04 SAR for laptop and tablets v01r02
October 2016 TCB Workshop Notes (Bluetooth Duty Factor)
April 2019 TCB Workshop Notes (Tissue Simulating Liquids)

7. Measurement Uncertainty

Per KDB 865664 D01 SAR measurement 100MHz to 6GHz, when the highest measured 1-
g SAR within a frequency band is < 1.5 W/kg and the measured 10-g SAR within a frequency
band is < 3.75 W/kg. The expanded SAR measurement uncertainty must be < 30%, for a
confidence interval of k = 2. If these conditions are met, extensive SAR measurement
uncertainty analysis described in IEEE Standard 1528-2013 is not required in SAR reports
submitted for equipment approval. For this device, the highest measured 1-g SAR is less
1.5W/kg and highest measured 10-g SAR is less 3.75W/kg. Therefore, the measurement
uncertainty table is not required in this report.

This test report shall not be reproduced, except in full, without the written approval
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8. Specific Absorption Rate

8.1 Introduction

The 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 Ilimits for general
population/uncontrolled.

8.2 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 below:

d (dW) d (dW)

SAR=Gt\am) = at \pav

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

SAR=C (ST)
- U\ st

Where: C is the specific head capacity, 8T is the temperature rise and &t is the exposure
duration, or related to the electrical field in the tissue by

o|E|®
p

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.

SAR =

8.3 SAR Standards and Limits

According to FCC 47CFR 82.1093(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 kHz to 300 GHz,”
ANSI/IEEE C95.3-2003, Copyright 2003 by the Institute of Electrical and Electronics
Engineers, Inc., New York, New York 10017. These criteria for SAR evaluation are similar to
those recommended by the National Council on Radiation Protection and Measurements
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(NCRP) in “Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland
20814. SAR is a measure of the rate of energy absorption due to exposure to an RF
transmitting 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 kHz to 6
GHz. Portable devices that transmit at frequencies above 6 GHz are to be evaluated in terms
of the MPE limits specified in 8§ 1.1310 of this chapter. Measurements and calculations to
demonstrate compliance with MPE field strength or power density limits for devices operating
above 6 GHz should be made at a minimum distance of 5 cm from the radiating source.

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

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

Uncontrolled Controlled
Human Exposure Environment Environment
General Population Occupational
- 1)
:’Ff‘ar:t';'l)"eak SAR 1,60 m Wig 8.00 m Wig
Partial Average SAR 2
(Whole Bo dy)g 0.08 m W/g 0.40 m W/g
Partial Peak SAR 3
(Hands/Feet/Ankle/Wrist) 4.00 mWig 20.00 m Wig

1) The spatial Peak value of the SAR averaged over any 1g gram of tissue (defined as a
tissue volume in the shape of a cube) and over the appropriate averaging time.

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

3) The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a
tissue volume in the shape of a cube) and over the appropriate averaging time.
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0. The SAR Measurement System

<SAR System Configuration>
- A standard high precision 6-axis robot with controller, teach pendant and software.

An arm extension for accommodating the data acquisition electronics (DAE).

- Anisotropic Field probe optimized and calibrated for the targeted measurement.

- 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.

« The Electro-optical converter (EOC) performs the conversion from optical to
electrical signals for the digital communication to the DAE. To use optical surface
detection, a special version of the EOC is required. The EOC signal is transmitted 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.

« The Light Beam used is for probe alignment. This improves the (absolute) accuracy
of the probe positioning.

e A computer running Windows XP or Windows 7 and the DASY5 software.

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

« The phantom, the device holder and other accessories according to the targeted

measurement.
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0.1
Type DAE3, DAE4
Construction Signal amplifier, multiplexer, A/D converter and

control logic. Serial optical link for communication
with DASY embedded system (fully remote
controlled). Two step probe touch detector for
mechanical surface detection and emergency robot

stop.
Calibration ISO/IEC 17025 calibration (Annual)
Measurement -100-+300 mV (16 bit resolution and two range
Mange settings: 4 mV, 400 mV)

Input Offset Voltage | < 5 WV (with auto zero)

Input Resistance 200 Mohm

Input Bias Current <50fA

9.2 Isotropic E-field Probe

Type EX3DV4

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

Calibration ISO/IEC 17025 calibration (Annual)
Frequency 10 MHz to 6 GHz

Linearity: £ 0.2 dB (30 Mhz to 6 GHz)
Directivity 1+ 0.3 dB in TSL (rotation around probe axis)

1+ 0.5 dB in TSL (rotation normal to probe axis)
Dynamic Range 10 uW/g to > 100 mWi/g

Linearity: + 0.2 dB (noise: typically < 1 pW/g)
Dimensions Overall lengith: 337 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

Type ES3DV3

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

Calibration ISO/IEC 17025 calibration (Annual)
Frequency 10 MHz to 4 GHz

Linearity: + 0.2 dB (30 Mhz to 4 GHz)
Directivity 1+ 0.3 dB in TSL (rotation around probe axis)

1+ 0.5 dB in TSL (rotation normal to probe axis)
Dynamic Range 10 /g to > 100 mWi/g

Linearity: + 0.2 dB (noise: typically <1 pW/g)
Dimensions Overall lengith: 337 mm (Tip: 20 mm)

Tip diameter: 3.9 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 2 mm
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9.3 System Validation Dipoles

Type Dipole Antenna

Construction Symmetrical dipole with A/4 balun. Enables measurement
of feed point impedance with network analyzers (NWA)
Matched for use near flat phantoms filled with tissue
simulating liquids

Calibration ISO/IEC 17025 calibration (Biennial)

Frequency 300 MHz to 6 GHz

Return Loss > 20 dB at specified validation position

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

Capability

9.4 Phantom

Type Twin SAM

Construction The shell corresponds to the specifications of the
Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528 and IEC 62209-1.
It enables the dosimetric evaluation of left and right
hand phone usage as well as body-mounted
usage at the flat phantom region. A cover prevents
evaporation of the liquid. Reference markings on
the phantom allow the complete setup of all
predefined phantom positions and measurement
grids by teaching three points with the robot.

Material Vinyl ester, fiberglass reinforced (VE-GF)

Shell Thickness | 2+ 0.2 mm (6 £ 0.2 mm at ear point)

Dimensions Length: 1000 mm
Width: 500 mm
Height: adjustable feet

Filling Volume approx. 25 liters

Type

ELI

Construction

The ELI phantom is used for compliance testing of
handheld and body-mounted wireless devices in the
frequency range of 30 MHz to 6 GHz. ELI is fully
compatible with the IEC 62209-2 standard and all
known tissue simulating liquids. ELI has been
optimized regarding its performance and can be
integrated into our standard phantom tables. A
cover prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the
complete setup, including all predefined phantom
positions and measurement grids by teaching three
points with the robet.

Material

Vinyl ester, fiberglass reinforced (VE-GF)

Shell Thickness

2 £ 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm / Minor axis: 400 mm

Filling Volume

approx. 300 liters
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9.5 Device Holder for Transmitters

Construction In combination with the Twin SAM or ELI phantoms, the Mounting Device for Hand-held
Transmitters enables rotation of the mounted transmitter device to specified spherical
coordinates. At the heads, the rotation axis is at the ear opening. Transmitter devices can
be easily and accurately positioned according to Standard or other specifications. The
device holder can be locked for positioning at different phantom sections

Type MD4HHTV5 MD4LAPV5

Photo f

Material Polyoxymethylene(POM) Polyoxymethylene(POM), PET-G, Foam
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10. Test Equipment Information

Test Platform SPEAG DASY5 System
Version DASY5 : Versior_m 52.10.2.1495

SEMCAD : Version 14.6.12 (7450)
Location KCTL Inc.
Manufacture SPEAG
Hardware Reference
Equipment Model Serial Number g:}iigtion E:ft Cci)aatl?b?;tion
Shield Room Shield Room 8F - #1 N/A N/A
DASY5 Robot TX90XL Speag FO7/554JA1/A/01 | N/A N/A
DASYS5 Controller TX90XL Speag FO7/554JA1/C/01 | N/A N/A
Phantom 2mm Oval Phantom ELI5 | 1173 N/A N/A
Phantom 2mm Oval Phantom ELI5 | 1220 N/A N/A
Mounting Device Laptop Holder None N/A N/A
DAE DAE4 1567 2019-02-05 2020-02-05
Probe EX3DV4 3928 2019-01-31 2020-01-31
Signal Generator E4438C MY42080486 2019-01-04 2020-01-04
Signal Generator E4438C MY42080486 2019-05-13 2020-05-13
Dual Power Meter E4419B GB43312301 2018-05-15 2019-05-15
Dual Power Meter E4419B GB43312301 2019-05-13 2020-05-13
Power Sensor 8481H 3318A19377 2018-05-15 2019-05-15
Power Sensor 8481H 3318A19377 2019-05-13 2020-05-13
Power Sensor 8481H 3318A19379 2018-05-15 2019-05-15
Power Sensor 8481H 3318A19379 2019-05-13 2020-05-13
Attenuator 8491B 3dB 17387 2018-05-14 2019-05-14
Attenuator 8491B 3dB 17387 2019-05-13 2020-05-13
Attenuator 8491B-6dB MY39270294 2018-05-14 2019-05-14
Attenuator 8491B-6dB MY39270294 2019-05-13 2020-05-13
Attenuator 8491B 10dB 29425 2018-05-14 2019-05-14
Attenuator 8491B 10dB 29425 2019-05-13 2020-05-13
Power Amplifier 2055-BBS3Q7E9I 1005D/C0521 2019-03-08 2020-03-08
Power Amplifier 5190FE 1012 2018-05-15 2019-05-15
Power Amplifier 5190FE 1012 2019-05-14 2020-05-14
Dual Directional Coupler | 772D 2839A00719 2018-05-15 2019-05-15
Dual Directional Coupler | 772D 2839A00719 2019-05-13 2020-05-13
Low Pass Filter LA-30N 40058 2018-05-14 2019-05-14
Low Pass Filter LA-30N 40058 2019-05-13 2020-05-13
Low Pass Filter LA-60N 40059 2018-05-14 2019-05-14
Low Pass Filter LA-60N 40059 2019-05-13 2020-05-13
Dipole Validation Kits D2450V2 895 2018-07-24 2020-07-24
Dipole Validation Kits D5GHzV2 1130 2018-05-25 2020-05-25
Network Analyzer E5071B MY42403524 2019-01-04 2020-01-04
Dielectric Assessment kit | DAK-3.5 1078 2018-08-22 2019-08-22
Humidity/Temp. Data Recorder | MHB-382SD 23107 2018-06-14 2019-06-14
Humidity/Temp. Data Recorder | MHB-382SD 46307 2019-04-10 2020-04-10
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11. System Verification

11.1

Tissue Verification

The dielectric properties for this Tissue Simulant Liquids were measured by using the SPEAG
Model DAKS.5 Dielectric Probe in conjunction with Agilent E5071B Network Analyzer (300
kHz — 8 500 MHz). The Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR
measurement given in this report. The temperature variation of the Tissue Simulant Liquids
was (22 + 2) °C.

Freq. | Tissue o e s . Temp
(MH2) Type Limit/Measured Permittivity (p) Conductivity (o) C)
- 39.20£5% 1.80+£5%
2 450 HSL Recommended Limit (37.24 ~ 41.16) (1.71 ~ 1.89) 22+2
Measured, 2019-05-10 39.03 1.85 20.92
- 39.20+5% 180+5%
2 450 HSL Recommended Limit (37.24 ~ 41.16) (1.71 ~ 1.89) 222
Measured, 2019-05-18 38.25 1.86 20.66
- 3590+5% 476 5%
5 300 HSL Recommended Limit (34.11 ~ 37.70) (4.52 ~ 5.00) 222
Measured, 2019-05-09 35.97 4.80 20.84
- 35.50+5% 5.07+£5%
5 600 HSL Recommended Limit (33.73 ~ 37.28) (4.82 ~ 5.32) 22+2
Measured, 2019-05-09 35.23 5.10 20.62
- 35.30£5% 527+5%
5 800 HSL Recommended Limit (33.54 ~ 37.07) (5.01 ~ 5.53) 22+2
Measured, 2019-05-10 35.92 5.07 20.81
<Table 1.Measurement result of Tissue electric parameters>
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11.2

Test System Verification

The microwave circuit arrangement for system verification is sketched below picture.
The daily system accuracy verification occurs within the flat section of the SAM phant
om. A SAR measurement was performed to see if the measured SAR was within + 1
0% from the target SAR values. The tests were conducted on the same days as the
measurement of the EUT. The obtained results from the system accuracy verification
are displayed in the Table 2. During the tests, the ambient temperature of the
laboratory was in the range (22 + 2) C, the relative humidity was in the range(50 %
20)% and the liquid depth Above the ear/grid reference points was above 15 cm in
all the cases. It is seen that the system is operating within its specification, as the re

sults are within acceptable tolerance of the reference values.

Spacer

Amp

Signal
generator — |

z b y

o 2

3D Probe positioner

Field probe é

L[ Flat phantom

Dipole

Validation | Dipole Ant. | Frequency | Tissue Limit/Measurement (Normalized to 1 W)
Kit SIN (MHz) Type lg
Recommended Limit 51.30 10 %
D2450Vv2 895 2 450 HSL (Normalized) (46.17 ~ 56.43)
Measured, 2019-05-10 48.80
Recommended Limit 51.30+10 %
D2450Vv2 895 2 450 HSL (Normalized) (46.17 ~ 56.43)
Measured, 2019-05-18 48.80
Recommended Limit 825010 %
D5GHzV2 1130 5300 HSL (Normalized) (74.25 ~ 90.75)
Measured, 2019-05-09 84.20
Recommended Limit 84.40 10 %
D5GHzV2 1130 5600 HSL (Normalized) (75.96 ~ 92.84)
Measured, 2019-05-09 83.10
Recommended Limit 80.40+10 %
D5GHzV2 1130 5800 HSL (Normalized) (72.36 ~ 88.44)
Measured, 2019-05-10 80.10

<Table 2.Test System Verification Result>
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12. SAR Measurement Procedures

12.1 SAR Scan Procedures

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

Step 2: Area Scan & Zoom Scan
The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before

doing a fine measurement around the hot spot and Zoom Scans are used to assess the peak spatial
SAR values within a cubic averaging volume containingl g and 10 g of simulated tissue. If only one
Zoom Scan follows the Area Scan, then only the absolute maximum will be taken as reference. For
cases where multiple maximums are detected, the number of Zoom Scans has to be increased
accordingly. Area Scan & Zoom Scan Parameters extracted from KDB 865664 D01 SAR
Measurement 100 MHz to 6 GHz v01r04.

<3 GHz >3 GHz

% -&-In(2) mm 0.5 mm

Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
surface normal at the measurement location

5mm %= 1mm

30° £71°

<2 GHz: <15 mm 3-4GHz: <12 mm

2-3GHz: <12 mm 4—-6 GHz: <10 mm
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.

20" £1°

Maximum area scan spatial resolution: AxArea, AyArea

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm
2 -3 GHz: <5 mm*

3 -4 GHz: <5 mm*
4 -6 GHz: <4 mm*

3-4GHz: <4 mm

uniform grid: AzZoom(n) <5 mm 4 -5GHz: <3 mm
Maximum zoom 5-6 GHz: <2 mm
scan spatial AzZoom(1): between 3_-4GHz: <3 mm
resolution, normal to 1st two points closest <4 mm 4 —-5GHz: <2.5mm
phantom surface g:?éied to phantom surface 5-6 GHz: <2 mm
Azzoom(n>1): : < 1.5-AzZoom(n-1) mm
between subsequent points

Minimum zoom
scan volume

X, Y,z

>30 mm

3 -4 GHz: > 28 mm
4 -5 GHz: >25 mm
5-6 GHz: > 22 mm

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium; see IEEE Std 1528-2013 for details.
* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of

KDB Publication 447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied,

respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Step 3: Power drift measurement
The Power Drift Measurement measures the field at the same location as the most recent power
reference measurement within the same procedure, and with the same settings. The Power Drift
Measurement gives the field difference in dB from the reading conducted within the last Power
Reference Measurement. This allows a user to monitor the power drift of the device under test
within a batch process. The measurement procedure is the same as Step 1.
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13. WLAN Measured Procedures
13.1 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.

m

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.

13.3 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.

13.4 2.4 GHz SAR Test Requiremen

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.

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.
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13.5 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 configurations;
for example, 802.11a, 802.11n and 802.11ac or 802.11g and 802.11n with the same channel band
width, 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 there are multiple channels with the same maximum
output power, SAR is measured using the higher number channel.

13.6 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.

13.7 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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14. RF Average Conducted Output Power
14.1 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.

14.1.1 Maximum Tune-up powe

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.

Output Power (dBm)
Band Ant Mode Channel
Target Max. Allowed SAR Test

802.11b All Channel 14.00 14.50 Yes

802.11g All Channel 14.00 14.50

ARt 0 802.11n(HT20) All Channel 14.00 14.50

4,5/6,7,8 14.00 14.50

802.11n(HT40) 3 13.50 14.00

9 13.25 13.75
802.11b All Channel 14.00 14.50 Yes

802.11g All Channel 14.00 14.50

WLAN 802.11n(HT20) | All Channel 14.00 14.50

2.4 GHz Ant 1

4,5, 6, 14.00 14.50

802.11n(HT40) 3,7,8 13.50 14.00

9 13.25 13.75

802.11n(HT20) All Channel 14.00 14.50

3,8 12.50 13.00

MIMO 7 13.75 14.25
802.11n(HT-40) Yes

9 12.25 12.75

4,56 14.00 14.50
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Band Ant Mode Channel Output Power (dBm)
Target Max. Allowed SAR Test

802.11a All Channel 11.50 12.00
802.11n(HT20) All Channel 11.50 12.00
802.11n(HT40) All Channel 11.50 12.00
Ant 0 | 802.11ac(VHT20) | All Channel 11.50 12.00
802.11ac(VHT40) | All Channel 11.50 12.00

802.11ac(VHT80) | All Channel 11.50 12.00 Yes
802.11ac(VHT160) | All Channel 11.50 12.00
802.11a All Channel 11.50 12.00
802.11n(HT20) All Channel 11.50 12.00
802.11n(HT40) All Channel 11.50 12.00
\évéAH': Ant1 | 802.11ac(VHT20) | All Channel 11.50 12.00
802.11ac(VHT40) | All Channel 11.50 12.00

802.11ac(VHT80) | All Channel 11.50 12.00 Yes
802.11ac(VHT160) | All Channel 11.50 12.00
802.11n(HT20) All Channel 9.00 9.50
802.11n(HT40) All Channel 9.00 9.50
802.11ac(VHT20) | All Channel 9.00 9.50
MIMO | 802.11ac(VHT40) | All Channel 9.00 9.50
42 8.50 9.00

802.11ac(VHT80) 55 55 9.00 9.50 Yes
802.11ac(VHT160) | All Channel 9.00 9.50

BDR(GFSK) All Channel 9.20 10.70 Yes
EDR (11/4DQPSK) | All Channel 5.20 6.70

Bluetooth | Ant1

EDR(8DPSK) All Channel 5.20 6.70
LE(GFSK) All Channel 5.00 6.50
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14.1.2 WLAN Average Conducted Output Powe

Conducted Powers (dBm)

Band Ant Mode - -
Low Mid. High
Ant 0 802.11b 14.34 14.34 14.44
WLAN Ant 1 802.11b 14.24 14.44 14.34
2.4 GHz Ant 0 MIMO 802.11n(HT-40) 12.82 14.32 12.52
Ant 1 MIMO 802.11n(HT-40) 12.82 14.32 12.62

Ant 0 802.11ac(VHT-80) - 11.88 -

WLAN Ant 1 802.11ac(VHT-80) - 11.98 -

5.3 GHz Ant 0 MIMO 802.11ac(VHT-80) - 8.91 -

Ant 1 MIMO 802.11ac(VHT-80) - 8.91 -
Ant 0 802.11ac(VHT-80) 11.78 11.88 11.88
WLAN Ant 1 802.11ac(VHT-80) 11.78 11.88 11.78

5.6 GHz Ant 0 MIMO 802.11ac(VHT-80) 8.81 8.81 8.91
Ant 1 MIMO 802.11ac(VHT-80) 8.91 8.81 8.81

Ant 0 802.11ac(VHT-80) - 11.78 -

WLAN Ant 1 802.11ac(VHT-80) - 11.88 -

5.8 GHz Ant 0 MIMO 802.11ac(VHT-80) - 8.92 -

Ant 1 MIMO 802.11ac(VHT-80) - 8.92 -

Conducted Powers (dBm)
Mode Ant
Low Mid. High
BDR(GFSK) | Ant1 8.95 9.75 9.95
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14.1.4 Bluetooth Duty Cycle

Bluetooth Duty Cycle, Power Measurement Setup, Transmission Plot

Mode Duty Cycle [%] gy Cycllzea(cizrrnpensate

Bluetooth BDR DH5 76.7 1.30

= Forward power burst (D, 4.R.E!! Instruments RPR3I00EW) e Forward power burst combined

-t I

Fower {dbm)
&

0.00 20m 40'm 60 m 80m 100 m

Time (s)

Measurement Yalues
Max, e.i.rp.: 10,0 dBm Min, Gap time: 100 ms

Medium Utilisation: 7.581316 % Max, Sequence time: 100 ms
Duty cycle: 6.7% AMS: 8.8 dBm
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15. SAR Test Results

15.1 WLAN 2.4 GHz Body SAR Test Res
802.11b Ant 0
Measured
EUT Distance | Frequency Conducted MaxI.DTune- SPovl\{er CDuty Cyclf NieassuAreRd lScaSIi(Ij? Plot
Position (mm) (MHz) Power up Fower caling jLompensate g J No.
(dBm) (dBm) Factor Factor (Wikg) (Wikg)
Rear 0 2412 14.34 14.50 1.04 1.01 1.030 1.079
Rear 0 2 437 14.34 14.50 1.04 1.01 1.100 1.153
Rear 0 2 462 14.44 14.50 1.01 1.01 1.130 1.157 #1
Repeated (See Section 16)
Rear 0 | 2462 14.44 1450 [ 101 [ 101 | 1130 | 1.157
802.11b Ant 1
Measured
. Max. Tune-| Power | Duty Cycle | Measured Scaled
PoiLth-iron D'(Sntqerl:)ce Fr?&iezr)\cy Coggvl;gtred up Power | Scaling | Compensate | 1g SAR 19 SAR Pngt
(dBm) (dBm) Factor Factor (W/kg) (W/kg) ’
Rear 0 2412 14.24 14.50 1.06 1.01 0.991 1.063 #2
Rear 0 2437 14.44 14.50 1.01 1.01 0.974 0.998
Rear 0 2 462 14.34 14.50 1.04 1.01 0.937 0.982
Repeated (See Section 16)
Rear 0 | 2412 14.24 1450 | 106 | 1.01 | 095 | 1.025
802.11n(HT-40) MIMO
Measured Max. Tune-
. Conducted : Power Duty Cycle Measured Scaled
p EUtT el et Fre&lf_'ency Power u;zdlgon\flv)er Scaling | Compensate 19 SAR 1g SAR IID\IIOt
osition (o) 5 (dBm) Factor Factor (W/kg) (W/kg) 0
Ant 0 Ant 1 Ant0& Ant 1
Rear 0 2422 12.82 | 12.82 13.00 1.04 1.10 0.626 0.719
Rear 0 2437 14.32 | 14.32 14.50 1.04 1.10 0.778 0.893 #3
Rear 0 2452 12.52 | 12.62 12.75 1.05 1.10 0.589 0.684
15.2 WLAN 5.3 GHz Body SAR Test Resul
802.11ac(VHT-80) Ant 0
Measured
EUT Distance | Frequency Conducted Maxl.DTune- SPovl\{er CDuty Cyc'? I\/ieassu';ad 18022?? Plot
Position (mm) (MHz) Power up rower caling |~ompensate J J No.
(dBm) (dBm) Factor Factor (W/kg) (W/kg)
Rear 0 5290 11.88 12.00 1.03 1.09 0.767 0.861 #4
802.11ac(VHT-80) Ant 1
Measured
EUT Distance | Frequency Conducted Maxl.)Tune- SPovlv_er CDuty Gl I\/leassuplzeRd 1scasli?? Plot
Position (mm) (MHz) Power up rower S| (SRITIESENS Y Y No.
(dBm) (dBm) Factor Factor (Wikg) (W/kg)
Rear 0 5290 11.98 12.00 1.00 1.09 0.782 0.858 #5
802.11ac(VHT-80) MIMO
Measured
Max. Tune-
. Conducted Power Duty Cycle Measured Scaled
PoEsLth-iron D|?Tt]ar1Tr]10e Fre'(\]/ll:_iezncy Power u;zdlgomw)er Scaling | Compensate 1g SAR 19 SAR I;Igt
(G000 (-2 (dBm) Factor Factor (W/kg) (Wikg) :
Ant 0 Ant 1 Ant0& Ant 1
Rear 0 5290 8.91 8.91 9.50 1.15 1.20 0.394 0.544 #6
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15.3 WLAN 5.6 GHz Body SAR Test Res
802.11ac(VHT-80) Ant O
Measured
EUT Distance |Frequency| Conducted l\ﬂle‘:,l—\ljvr;?- gcoavl\?ﬁ;j Cl?)l:r%gr?lsc;fe NiegssuAreRd 1sgasli% Plot
AU (i) i) l(DdOéNrs)r (dBm) Factor Factor (Wikg) (W/kg) No.
Rear 0 5530 11.78 12.00 1.05 1.09 0.754 0.866
Rear 0 5610 11.88 12.00 1.03 1.09 0.671 0.753
Rear 0 5690 11.88 12.00 1.03 1.09 0.825 0.926 #7
Repeated (See Section 16)
Rear | 0 | 5690 11.88 | 1200 | 1.03 | 109 | 0.807 | 0.906 |
802.11ac(VHT-80) Ant 1
Measured
EUT Distance | Frequency | Conducted “ﬂ%xpg\ljvr;? gcoavl\?ﬁ; C%lirt])pl)gr?;;?e I\/iegséup(gd 1S§aslidR Plot
Fasiiem | - () (l32) '(Ddoé’vnf)r (dBm) | Factor Factor (W/kg) Wikg) | N
Rear 0 5530 11.78 12.00 1.05 1.09 0.728 0.836
Rear 0 5610 11.88 12.00 1.03 1.09 0.791 0.888
Rear 0 5690 11.78 12.00 1.05 1.09 0.817 0.938 #8
Repeated (See Section 16)
Rear 0 | 5690 | 11278 | 1200 | 105 | 109 | 0774 | 0.889 |
802.11ac(VHT-80) MIMO
Measured
Max. Tune-
' Conducted Power Duty Cycle | Measured Scaled
p El,iT il ot Fre'(\]/ll:_'ency Power updlgower Scaling | Compensate 1g SAR 1g SAR ';IOt
osttion (i) (i) (dBm) (€ [200) Factor Factor (W/kg) (W/kg) o
Ant 0 Ant 1 Ant 0 & Ant 1
Rear 0 5530 8.81 8.91 9.50 1.20 0.341 0.482
Rear 0 5610 8.81 8.81 9.50 1.20 0.404 0.571 #9
Rear 0 5 690 8.91 8.81 9.50 1.20 0.346 0.489
15.4 LAN 5.8 GHz Body SAR Test Res
802.11ac(VHT-80) Ant 0
Measured
EUT Distance |Frequency| Conducted Maxl.DTune- govlv_er CDuty Crels NieassuArEd 1Scaslifl1:2 Plot
Position (mm) (MHz) Power up Fower caling |Compensate 9 9 No.
(dBm) (dBm) Factor Factor (W/kg) (W/kg)
Rear 0 5775 11.78 12.00 1.05 1.09 0.679 0.780 #10
802.11ac(VHT-80) Ant 1
Measured
EUT Distance | Frequency | Conducted MaxI.DTune- SPovl\{er CDuty Cyc'f l\/ieasSuAreRd 1SC22?? Plot
Position (mm) (MHz) Power up Fower caling | -ompensate g 9 No.
(dBm) (dBm) Factor Factor (W/kg) (W/kg)
Rear 0 5775 11.88 12.00 1.03 1.09 0.757 0.850 #11
802.11ac(VHT-80) MIMO
Measured
Max. Tune-
. Conducted Power Duty Cycle Measured Scaled
p EUtT n D'Sr;?;lce Fre'?/ll:_'ency Power u;zdlgon\:v)er Scaling | Compensate 1g SAR 1g SAR FI:IIOt
osttio () (i (dBm) Factor Factor (W/kg) (W/kg) 0-
Ant 0 Ant 1 Ant0& Ant 1
Rear 0 5775 8.92 8.92 9.50 1.14 1.21 0.266 0.368 | #12
15.5 Bluetooth Body SAR Test Resul
BDR_DH5
Measured
EUT Distance | Frequency | Conducted Maxl.:Tune- SPole{er CDuty CycI? NieasSuAreRd 1Scasli(:? Plot
Position (mm) (MHz) Power up Fower | scaling ) Lompensate g g No.
(dBm) (dBm) Factor Factor (W/kg) (W/kg)
Rear 0 2480 9.95 10.70 1.19 1.30 0.258 0.400 #13
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General Notes:

1.

ook wN

The test data reported are the worst-case SAR values according to test procedures
specified in FCC KDB Publication 447498 D01vO06.

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

Battery is fully charged for all readings and the standard batteries are the only options.

Liquid tissue depth was at least 15 cm.

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

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

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC
KDB Publication 447498 D01v06.

WLAN & Bluetooth Notes:

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 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.
Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 5GHz
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.

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.
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.

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.

When the specified maximum output power is the same for both UNII Band1l and UNII Band
2A, begins SAR measurement in UNII band 2A; and if the highest reported SAR for UNII band
2Ais < 1.2W/kg, SAR is not required for UNII bandl > 1.2W/kg, both bands should be tested
independently for SAR.

When the highest reported SAR for the initial test configuration (when applicable, include
subsequent highest output channels), according to the initial test position or fixed exposure
requirements, is adjusted by the ratio of the subsequent test configuration to the initial test
configuration specified maximum output power and the adjusted SAR is < 1.2 W/Kg, SAR is
not required for that subsequent test configuration.

WLAN & Bluetooth transmission was verified using a spectrum analyzer.
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16. SAR Measurement Variabilit

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) Repeated measurements are not required when the original highest measured SAR is < 0.80
W/kg.

2) When the original highest measured SAR is = 0.80 W/kg, the measurement was repeated
once.

3) A second repeated measurement was performed 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).

4) 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.

Frequenc EUT Separation Measured Repeated
Band (I(\q/IHz) y Position Distance 1g SAR 1g SAR Ratio
(mm) (W/kg) (W/kg)
WLAN 2.4 GHz_Ant.0 2 462 Rear 0 1.130 1.130 1.00
WLAN 2.4 GHz_Ant.1 2412 Rear 0 0.991 0.956 0.96
WLAN 5.6 GHz_Ant.0 5690 Rear 0 0.825 0.807 0.98
WLAN 5.6 GHz_Ant.1 5690 Rear 0 0.817 0.774 0.95
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17. Simultaneous Transmission

17.1 Simultaneous Transmission Configurations

No Scenario Operation
1 WLAN 2.4 GHz Main + Bluetooth Aux Yes
2 WLAN 5 GHz Main + Bluetooth Aux Yes
3 WLAN 5 GHz MIMO + Bluetooth Aux Yes
Notes

- Bluetooth and WLAN Aux(Ant.1) share the same antenna path.
- Bluetooth can transmit with WLAN 2.4 GHz Main(Ant.0) simultaneously.

17.1 Simultaneous Transmission Analysis

Notebook Body SAR Simultaneous Transmission

Band PoEsLthiTon 185 %I,idR 1SgC asl,idR 2 (1V\?/I<S£R SPLSR
Ant.0 (W/kQ) Ant.1 (W/kg)
WLAgu%fogz'ihﬂxai” * Rear 1.157 0.400 1.557 Ejﬁsq?i&
WLAN & Stz Hain + Rear 0.926 0.400 1.326 E;Arsq?iia

Notes

- Simultaneous transmission SAR test exclusion considerations
Simultaneous transmission SAR test exclusion is determined for each operating
configuration and exposure condition according to the reported standalone SAR of each
applicable simultaneously transmitting antenna. When the sum of 1-g or 10-g SAR of all
simultaneously transmitting antennas in an operating mode and exposure condition
combination is within the SAR limit, SAR test exclusion applies to that simultaneous
transmission configuration. Per KDB Publication 447498 D01v06.

- When the sum of SAR1g of all simultaneously transmitting antennas in an operating mode
and exposure condition combination is within the SAR limit (SAR1g 1.6 W/kg), the SPLSR
procedures is not required. When the sum of SAR1g is greater than the SAR limit (SAR1g
1.6 W/kg), SAR test exclusion is determined by the SPLSR.
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KCTL

18. Test System Verification Results

Test Laboratory: KCTL Inc.
File Name: Head D2450(190510).da5:0

Date: 2019-05-10

DUT: Dipole 2450 MHz D2450V2, Type: D2450V?2, Serial: D2450V2 - SN:895

Communication System: UID 0, CW (0); Communication System Channel Number: 11; Frequency:

2450 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2450 MHz; 6 = 1.852 S/m; & = 39.034; p = 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Measurement SW: DASY52, Version 52.10 (1);

Probe: EX3DV4 - SN3928; ConvF(7.21, 7.21, 7.21) @ 2450 MHz;

Phantom: ELI V5.0 (20deg probe tilt) 3 20180808; Type: QD OVA 002 AA; Serial: 1173

Configuration/d=10 mm, Pin=250 mW, dist=1.4 mm (EX-Probe)/Area Scan (101x141x1):

Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 20.7 W/kg

Configuration/d=10 mm, Pin=250 mW, dist=1.4 mm (EX-Probe)/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 107.0 VV/m; Power Drift =0.12 dB
Peak SAR (extrapolated) = 26.7 W/kg

SAR(1 g) =12.2 W/kg; SAR(10 g) = 5.57 W/kg
Maximum value of SAR (measured) = 21.1 W/kg

-4.56
-9.13
-13.69
-18.26

-22.82

0dB=21.1 W/ikg = 13.24 dBW/kg
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Date: 2019-05-18

Test Laboratory: KCTL Inc.
File Name: Head D2450(190518).da5:0

DUT: Dipole 2450 MHz D2450V?2, Type: D2450V?2, Serial: D2450V2 - SN:895

Communication System: UID 0, CW (0); Communication System Channel Number: 11; Frequency:
2450 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2450 MHz; 6 = 1.863 S/m; & = 38.25; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(7.21, 7.21, 7.21) @ 2450 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 3 20180808; Type: QD OVA 002 AA; Serial: 1173
Measurement SW: DASY 52, Version 52.10 (2);

Configuration/d=10 mm, Pin=250 mW, dist=1.4 mm (EX-Probe)/Area Scan (101x141x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 21.1 W/kg

Configuration/d=10 mm, Pin=250 mW, dist=1.4 mm (EX-Probe)/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 108.0 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 26.3 W/kg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.58 W/kg

Maximum value of SAR (measured) = 20.8 W/kg

-4.59
-9.17
-13.76

-18.34

-22.93

0 dB = 20.8 W/kg = 13.18 dBW/kg
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Date: 2019-05-09

Test Laboratory: KCTL Inc.
File Name: Head D5.3GHz(190509).da52:0

DUT: Dipole DSGHzV2, Type: DSGHzV2, Serial: DSGHzV?2 - SN:1130

Communication System: UID 0, CW (0); Communication System Channel Number: 1; Frequency:
5300 MHz; Duty Cycle: 1:1

Medium parameters used (extrapolated): f= 5300 MHz; ¢ = 4.797 S/m; & = 35.967; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.95, 4.95, 4.95) @ 5300 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY 52, Version 52.10 (2);

Configuration/d=10mm, Pin=100mW, f=5300MHz/Area Scan (91x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.7 W/kg

Configuration/d=10mm, Pin=100mW, f=5300MHz/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.27 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 39.6 W/kg

SAR(1 g) = 8.42 W/kg; SAR(10 g) = 2.38 W/kg
Maximum value of SAR (measured) = 22.5 W/kg

-8.59
-14.17
-29.76

-34.34

-42.93

0 dB =22.5 W/kg = 13.52 dBW/kg
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Date: 2019-05-09

Test Laboratory: KCTL Inc.
File Name: Head D5.6GHz(190509).da52:0

DUT: Dipole DSGHzV2, Type: DSGHzV2, Serial: DSGHzV?2 - SN:1130

Communication System: UID 0, CW (0); Communication System Channel Number: 3; Frequency:
5600 MHz; Duty Cycle: 1:1

Medium parameters used: f= 5600 MHz; 6 = 5.1 S/m; & = 35.225; p = 1000 kg/rn3

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.78, 4.78, 4.78) @ 5600 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY 52, Version 52.10 (2);

Configuration/d=10mm, Pin=100mW, f=5600MHz/Area Scan (101x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 22.2 W/kg

Configuration/d=10mm, Pin=100mW, f=5600MHz/Zoom Scan (9x9x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.09 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 41.8 W/kg

SAR(1 g) = 8.31 W/kg; SAR(10 g) = 2.36 W/kg
Maximum value of SAR (measured) = 22.4 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 22.4 W/kg = 13.50 dBW/kg
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Date: 2019-05-10

Test Laboratory: KCTL Inc.
File Name: Head D5.8GHz(190510).da52:0

DUT: Dipole DSGHzV2, Type: DSGHzV2, Serial: DSGHzV?2 - SN:1130

Communication System: UID 0, CW (0); Communication System Channel Number: 4; Frequency:
5800 MHz; Duty Cycle: 1:1

Medium parameters used: = 5800 MHz; 6 = 5.073 S/m; &= 35.921; p = 1000 kg/rn3

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.7, 4.7, 4.7) @ 5800 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY 52, Version 52.10 (2);

Configuration/d=10mm, Pin=100mW, f=5800MHz/Area Scan (81x81x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.6 W/kg

Configuration/d=10mm, Pin=100mW, f=5800MHz/Zoom Scan (9x9x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.26 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 40.5 W/kg

SAR(1 g) = 8.01 W/kg; SAR(10 g) = 2.3 W/kg
Maximum value of SAR (measured) = 21.3 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0dB=21.3 W/kg = 13.28 dBW/kg
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19. Test Results

#1

Date: 2019-05-10

Test Laboratory: KCTL Inc.
File Name: 3.802.11b .2 462 Rear 0 mm_Ant.0.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 2.4GWLAN (0); Communication System Channel Number: 11,
Frequency: 2462 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2462 MHz; 6 = 1.861 S/m; & = 39.002; p = 1000 kg/m®

Phantom section: Flat Section

DASYS5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(7.21, 7.21, 7.21) (@ 2462 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 3 20180808; Type: QD OVA 002 AA; Serial: 1173
Measurement SW: DASY 52, Version 52.10 (2);

Configuration/802.11b_f.2 462_Rear_0 mm_Ant.0/Area Scan (71x81x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.69 W/kg

Configuration/802.11b_f.2 462_Rear_0 mm_Ant.0/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 33.08 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) =1.13 W/kg; SAR(10 g) = 0.451 W/kg
Maximum value of SAR (measured) = 2.34 W/kg

Wik
2.340

1.877
1.415
0.952
0.490

0.027
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#2
Date: 2019-05-10

Test Laboratory: KCTL Inc.
File Name: 4.802.11b f.2 412 Rear 0 mm Ant.1.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 2.4GWLAN (0); Communication System Channel Number: 1;
Frequency: 2412 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2412 MHz; 6 = 1.814 S/m; & = 39.132; p = 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(7.21, 7.21, 7.21) @ 2412 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 3 20180808; Type: QD OVA 002 AA; Serial: 1173
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11b_f.2 412 Rear 0 mm_Ant.1/Area Scan (81x81x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 2.21 W/kg

Configuration/802.11b_f.2 412 Rear_0 mm_Ant.1/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 4.737 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 2.30 W/kg

SAR(1 g) =0.991 W/kg; SAR(10 g) = 0.481 W/kg
Maximum value of SAR (measured) = 1.68 W/kg

Wik
1.660

1.350
1.020
0.690

0.360

0.030
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#3
Date: 2019-05-18

Test Laboratory: KCTL Inc.
File Name: 2.802.11n40 f.2 437 Rear 0 mm MIMO.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 2.4GWLAN (0); Communication System Channel Number: 6;
Frequency: 2437 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; ¢ = 1.838 S/m; & = 39.07; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(7.21, 7.21, 7.21) @ 2437 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 3 20180808; Type: QD OVA 002 AA; Serial: 1173
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11n40_f.2 437 _Rear_0 mm_MIMO/Area Scan (101x91x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.18 W/kg

Configuration/802.11n40_f.2 437 _Rear_0 mm_MIMO/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 20.06 VV/m; Power Drift =0.10 dB

Peak SAR (extrapolated) = 2.34 W/kg

SAR(1 g) =0.778 W/kg; SAR(10 g) =0.318 W/kg

Maximum value of SAR (measured) = 1.47 W/kg

Wik
1.470

1.182
0.893
0.605

0.317

0.028
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#4
Date: 2019-05-09

Test Laboratory: KCTL Inc.
File Name: 2.802.11ac80 .5 290 Rear 0 mm Ant.0.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 58;
Frequency: 5290 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 5290 MHz; ¢ = 4.807 S/m; & = 35.934; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.95, 4.95, 4.95) @ 5290 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 f.5290 Rear 0 mm_Ant.0/Area Scan (101x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.69 W/kg

Configuration/802.11ac80 f.5 290 Rear 0 mm_Ant.0/Zoom Scan (9x9x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 20.08 VV/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 5.50 W/kg

SAR(1 g) =0.767 W/kg; SAR(10 g) = 0.340 W/kg
Maximum value of SAR (measured) = 1.72 W/kg

Wik
1.720

1.385
1.050
0.714

0.379

0.044

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/1


http://www.kctl.co.kr/
file:///C:/Users/Public/Documents/DASY52/Inventory/00.Test/5.%205%20Month/1.%20Joan-15/190509/1.%20WLAN%205.2G/2.802.11ac80_f.5%20290_Rear_0%20mm_Ant.0.da53:0

KCTL Inc. _
65. Si Report No.:
, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea KR19-SPF0010
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (38) of (83)

www.kctl.co.kr

#5
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Test Laboratory: KCTL Inc.
File Name: 4.802.11ac80 .5 290 Rear 0 mm Ant.1.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 58;
Frequency: 5290 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 5290 MHz; ¢ = 4.807 S/m; & = 35.934; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.95, 4.95, 4.95) @ 5290 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 f.5290 Rear 0 mm_Ant.1/Area Scan (101x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.50 W/kg

Configuration/802.11ac80 _f.5 290 Rear 0 mm_Ant.1/Zoom Scan (9x9x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 22.27 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 4.29 W/kg

SAR(1 g) = 0.782 W/kg; SAR(10 g) = 0.276 W/kg
Maximum value of SAR (measured) = 1.93 W/kg

Wik
1.930

1.556
1.181
0.807

0.433

0.058
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Test Laboratory: KCTL Inc.
File Name: 3.802.11ac80 .5 290 Rear 0 mm MIMO.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 58;
Frequency: 5290 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 5290 MHz; ¢ = 4.807 S/m; & = 35.934; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.95, 4.95, 4.95) @ 5290 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (1);

Configuration/802.11ac80 _f.5290 Rear 0 mm_MIMO/Area Scan (141x121x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.833 W/kg

Configuration/802.11ac80 _f.5 290 Rear 0 mm_MIMO/Zoom Scan (10x9x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 14.49 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 2.88 W/kg

SAR(1 g) = 0.394 W/kg; SAR(10 g) = 0.200 W/kg

Maximum value of SAR (measured) = 0.838 W/kg

Wik
0.838

0.682
0.525
0.369

0.212

0.056
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#7
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Test Laboratory: KCTL Inc.
File Name: 2.802.11ac80 f.5690 Rear 0 mm Ant.0.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 138;
Frequency: 5690 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f= 5690 MHz; 6 = 5.216 S/m; & = 34.937; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.78, 4.78, 4.78) @ 5690 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 f.5 690 Rear 0 mm_Ant.0/Area Scan (101x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.92 W/kg

Configuration/802.11ac80 _f.5 690 Rear 0 mm_Ant.0/Zoom Scan (8x8x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 21.14 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 6.79 W/kg

SAR(1 g) = 0.825 W/kg; SAR(10 g) = 0.353 W/kg
Maximum value of SAR (measured) = 1.91 W/kg

Wik
1.970

1.540
1.170
0.800

0.430

0.060
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Test Laboratory: KCTL Inc.
File Name: 4.802.11ac80 f.5690 Rear 0 mm Ant.1.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 138;
Frequency: 5690 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f= 5690 MHz; 6 = 5.216 S/m; & = 34.937; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.78, 4.78, 4.78) @ 5690 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 f.5690 Rear 0 mm_Ant.1/Area Scan (101x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.40 W/kg

Configuration/802.11ac80 _f.5 690 Rear 0 mm_Ant.1/Zoom Scan (9x9x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 4.878 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 6.02 W/kg

SAR(1 g) =0.817 W/kg; SAR(10 g) = 0.267 W/kg
Maximum value of SAR (measured) = 2.40 W/kg

Wik
2.400

1.931
1.462
0.993

0.523

0.054
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#9
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Test Laboratory: KCTL Inc.
File Name: 8.802.11ac80 f.5610 Rear 0 mm MIMO.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 02GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 122;
Frequency: 5610 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f=5610 MHz; 6 = 5.115 S/m; & = 35.184; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.78, 4.78, 4.78) @ 5610 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 _f.5 610 Rear 0 mm_MIMO/Area Scan (121x111x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.834 W/kg

Configuration/802.11ac80 _f.5 610 _Rear 0 mm_MIMO/Zoom Scan (9x9x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 12.56 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 2.25 W/kg

SAR(1 g) = 0.404 W/kg; SAR(10 g) = 0.156 W/kg

Maximum value of SAR (measured) = 1.07 W/kg

Wik
1.070

0.865
0.660
0.455

0.249

0.044
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#10
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Test Laboratory: KCTL Inc.
File Name: 1.802.11ac80 f.5 775 Rear 0 mm Ant.0.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 02GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 155;
Frequency: 5775 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5775 MHz; ¢ = 5.045 S/m; & = 35.981; p = 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.7,4.7,4.7) @ 5775 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 f.5 775 _Rear_0 mm_Ant.0/Area Scan (101x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.56 W/kg

Configuration/802.11ac80 f.5 775_Rear 0 mm_Ant.0/Zoom Scan (9x9x7)/Cube 0: Measurement
grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 19.45 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 3.32 W/kg

SAR(1 g) = 0.679 W/kg; SAR(10 g) = 0.304 W/kg
Maximum value of SAR (measured) = 1.59 W/kg

Wik
1.590

1.284
0977
0.671

0.364

0.058
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Test Laboratory: KCTL Inc.
File Name: 2.802.11ac80 f.5 775 Rear 0 mm Ant.1.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 155;
Frequency: 5775 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5775 MHz; ¢ = 5.045 S/m; & = 35.981; p = 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.7,4.7,4.7) @ 5775 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 f.5 775 Rear_0 mm_Ant.1/Area Scan (101x101x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.51 W/kg

Configuration/802.11ac80 f.5 775 _Rear_0 mm_Ant.1/Zoom Scan (9x10x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 18.86 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 5.37 W/kg

SAR(1 g) = 0.757 W/kg; SAR(10 g) = 0.251 W/kg

Maximum value of SAR (measured) = 2.06 W/kg

Wik
2.060

1.661
1.262
0.864

0.465

0.066
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Test Laboratory: KCTL Inc.
File Name: 3.802.11ac80 f.5 775 Rear 0 mm MIMO.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, 5GWLAN (0); Communication System Channel Number: 155;
Frequency: 5775 MHz; Duty Cycle: 1:1

Medium parameters used: f = 5775 MHz; ¢ = 5.045 S/m; & = 35.981; p = 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(4.7,4.7,4.7) @ 5775 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 2 20180808; Type: QD OVA 002 BB; Serial: 1220
Measurement SW: DASY52, Version 52.10 (2);

Configuration/802.11ac80 _f.5 775 _Rear 0 mm_MIMO/Area Scan (121x111x1): Interpolated
grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.565 W/kg

Configuration/802.11ac80 _f.5 775_Rear_0 mm_MIMO/Zoom Scan (9x9x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 10.67 VV/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.266 W/kg; SAR(10 g) = 0.150 W/kg

Maximum value of SAR (measured) = 0.569 W/kg

Wik
0.569

0.464
0.359
0.254

0.149

0.045
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Test Laboratory: KCTL Inc.
File Name: 1.Bluetooth BDR DH5 f.2 480 Rear 0 mm Ant.1.da53:0

DUT: XE350XBA, Type: Notebook, Serial: 0Z2GT91ZM400004V

Communication System: UID 0, Bluetooth (0); Communication System Channel Number: 78;
Frequency: 2480 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2480 MHz; ¢ = 1.88 S/m; & = 38.972; p = 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3928; ConvF(7.21, 7.21, 7.21) @ 2480 MHz;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1567; Calibrated: 2019-02-05

Phantom: ELI V5.0 (20deg probe tilt) 3 20180808; Type: QD OVA 002 AA; Serial: 1173
Measurement SW: DASY52, Version 52.10 (2);

Configuration/1.Bluetooth BDR_DH5 f.2 480 Rear 0 mm_Ant.1/Area Scan (81x81x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.542 W/kg

Configuration/1.Bluetooth BDR_DH5 f.2 480 Rear 0 mm_Ant.1/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 14.21 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.592 W/kg

SAR(1 g) = 0.258 W/kg; SAR(10 g) = 0.134 W/kg
Maximum value of SAR (measured) = 0.445 W/kg

Wik
0.445

0.361
0.278
0.194

0.111

0.027
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Appendix A. Calibration certificate
Appendix A.1 Probe Calibration certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirassae 43, 8004 Zurich, Switaeriand

Accredied by the Swiss Acoroditation Sarvce (EAS)
The Swiss Accreditation Service is anu of Ihe signutories to the EA
Mustilateral Agreamaent Sar the ecogniton of calibration certificates

nOoon

Schweiznrincher Kalibrisrdionst
Sacvice sulsss ' otalonrage
Servizio svizzeco di taratura
Swiss Calibration Sarvwce

Accraditation No.: SCS 0108

cses KCTL (Dymstec) Cartiicote ¥o: EX3-3928_Jan19
|CALIBRATION CERTIFICATE |
EX3DV4 - SN:39285
Cittuntion pracdural) QA CAL-01v9, QA CAL-14,95. QA CAL-23.v5, QA CAL-25.v7

Calibeation procedure for desimetric E-field probes

Calbration dme January 31, 2019

This castrabon catBicate docanems the tracestiity 1n ratonal standsds, whizh realze the physcdf uts of measurements (51)
The momsswremanty and the uncertaintios with comfdance robabiity ara given on tha following pagaes and ane pant of he enifcate

AJ calbrations have Beun conducied I e ceed LOomiloey Meabty srrerosment Imperstune (2

Catbration Egupment used (METE cntical for G bration)

Primary Swodarns

22 355w hunsicity < 70%

.YS_:W.- Juted Cubbration

Power moser

Fown' simacr NRP. 291

Fown: sensor NP 291

Refecence 20 dB Atenumios 1

rence Probe ES3OV2

8-Doc-18 (No. DAEL S

31-Doc-18 (No, ES3-3013

ApY-13

¥

an

A
Apee]

Secordaty Standwes

Check Date (i house|
'

0f-Ape-18 (1 houss chack

CO0110210
13542001700

Nama Funstion Signaty
Cadbraied by Joton Kasrao |asceatory Techestian T.;—_,‘ [ S/ ‘
| Angruvnd by Wargm Podowic: Technca) Manager = ‘
ssued: Fetopary 2. 2019
N Carlficate shal not be reproduced excopt in full sthoot writien appeovnl of ihe laboratory
Coctificain No- EX3-3628_Jenis Page 1af 10
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Calibration Laboratory of AN

RN/ & Kalibrieedi
Schmid & Partner A 2 Sarvics sulses S alnlonnage
Engineering AG 2 S Sarvizio svizzero di tarstura
Zeughaussirusse 43, 8004 Zurich, Switzectand N S Swiss Caiibration Servic
Avcredied by the Swiss Acomdtation Service (843) Accreditation No.: SCS 0108
The Swiss Acoreditation Servics [n anw of the signatories to the EA
Multilstenal Ag for the recog ot cortificates
Glossary:
TSL tissue simuiating liqud
NORMx,y.2 sansitivity in free space
ConvF sansitivity in TSL / NORMx,y,z
oCP diade compression point
CF crest factor (1/duty_cycle) of the RF signat
ABCD modulation dependent inearzation parameters
Polarization ¢ ¢ rotation around probe axis
Polarization § & rotation around an axis that is m the plane normal to probe axis (8t measurement canter),
ie, 8 = 0is normal %o probe axis
Connector Angle Information used in DASY system to align probe sansor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

8)

b)
<)

d)

IEEE Std 1628-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Spocdic
Absorption Rate (SAR) in the Human Head from Wirelegs Communications Devices: Measurement
Techniques”, June 2013

IEC 62208-1, *, "Measurement procedurs for the asssssment of Specific Absorption Rale (SAR) from hand-
heid and body-mounted devicas used next to the ear (frequency range of 300 MHz to 6 GHzY', July 2016

IEC 62208-2. *Procadure 1o determine the Specific Absarption Rate (SAR) for wiresess communication devices
used in dose proximity to the human body (frequency range of 30 MHz 1o 6 GHz2)", March 2010

KDB BBESE64, “SAR Measuremant Reguirements for 100 MHz 1o § GHZ'

Methods Applied and Interpretation of Parameters:

NORMxy, 2: Assessed for E-field poarization 3 = 0 (f < 900 MHz in TEM-calt. f > 1600 MHz R22 waveguide).
NORMx.y,z are anly intermediate values, ie,, the uncertaintias of NORMx.y.z does not affect the E*-fieid
uncestainty Inside TSL (see beiow ConvF)

NGRM{lxy,2 = NORMx,y.z * frequency_rasponse (see Freguency Response Chart). This linsarization is
impiemented in DASY4 software versions &tor than 4.2 The uncartainty of the frequency response i Included
In the stated uncertainty af CanvF.

OCPx,y,x: DCP are numarical linearization parameters assessed basad on the dats of power swoep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Averape Ratio that is net calibrated but detarmined based on the signal
characterstics

Ax.y.z: Bxyz; Cry.z; Dxy.z; VRxy.2. A, B. C, D are numerncal inearization parameters assessed based on
the dats of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VR is the maximum calbration range exprassed n RMS voltage across the diode

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f 5 800 MHz) and inside waveguide using analytical field distrbutions based on power
measuremants for | > 800 MHz. The same setups are used for essesament of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty velues are givan. Thesa parametsrs are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity n TSL coresponds
to NORMyx,y,2 * ConvF wharsby the uncartainty corresponds to ihat given for CanvF. A frequency degendent
Canvf is uged In DASY version 4.4 and higher which allows extending the validity from = 50 MHz fo = 100
MHz

Sphencal isotropy (30 deviation from isotropy): In a field of low gradhents realized using a flat phantom
axposed by a palch antenna

Sensor Offset The sensor offsst comesponds to e ofaet of virtusi messurement center from the probe tp
(on probe axis). No tolerance required

Connector Angie: The angle s assessed using the nformation ganed by determining the NORMx (no
uncertamty required)

Camificate No: EX3-3928_Jan19 Page 2 of 10
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EX30V4 - SN 3228

Jaruary 3%, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Basic Calibration Parameters

Sansor X [ Sensor ¥ | Sensor Z Unc (k=2)

Narm (uViV/my)”* 0.48 | 0.22 | 0.55 +101% |

DCP {mV]” 4.9 ‘ Ma | 863
Calibration Results for Modulation Response

wiD | Communication System Name | | A B [ D VR Max | unc"
- . uB d8vuv L] { mv cav (%=2)

( oW x| oo | o0 10| 000 ‘ 1358 | $30% | £47 %

00 0.0 1.0 | 1354 | |
[ Y1 o0 00 0 1435 |

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 uncamaetiens of Noam XY 2 do not affect S E-Asi urcertanty mede TSL (nee Pages & und 6)

Y Numedical Ineanzation paramaler wroerisity Nof reGured

Unoertainty i dotenmingd using N max. Siaton Fom lnear respoms sophmg recianguier datrbubon nnd m sapressed ko the aguare of the

teld value

Certificale Noc EX3-3528_Jantd Page 30t 10
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EX30V4- SNI3828 Janvary 31, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Other Probe Parameters

| Sansor Amangerment

T f;iémzar
| Connector Angim [*) [ 70.7 |
schanical Surace Detecton Mode ~ enabkd |
.--(-J-ﬁnl]L;al Surface Detaction Mode disabled |
| Probe Overall Length T 337 mm
| Probe Body Diameter 10mm |
[Tig Length Hmm |
| Tio Diameter 25 mm
Probe Tip to Sensor X Calration Point | T mm
Probe Tip to Sensor Y Calbration Point t mm
“Proba Tip 10 Sensar Z Galibration Poim — 1mm
Recammendsd Measurement Distance from Sursce -1

-1 4 mm

Canitcate No: EX3-3926_Jan19 Page 4 of 10
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January 31, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Calibration Parameter Determined in Head Tissue Simulating Media

Relative . Conductivity | | Depth™ Unc
f(MHz)© | Permittivity” {8im)’ | ConvFX | ComFY | ConvFZ | Mipha® | (mm) | (k=2)
750 419 0.88 934 9.34 8.34 0.55 090 | +£120% |
850 415 092 | e2r 9.27 .27 0.60 085 £120%
| 800 a15 0.97 202 9.02 9.02 0.47 0.39 £120%
1750 401 1.37 7.97 7.97 7.97 0.38 0.84 | £120%
1900 40.0 1.40 7.79 7.79 779 | 025 | 085 | £120%
2300 385 187 _1.5% 7.51 7.51 028 0.84 £120%
2450 392 180 7.21 7.21 7.21 .31 0.85 2120%
2600 390 1.88 6.92 6.82 6.92 035 | 089 +120%
3500 37.0 2.01 6.86 6.86 686 | 025 | 120 | +131%
3700 | ary 312 8.70 6.70 8.70 0.25 1.20 2131 %
5200 | 36.0 4,66 5.16 5.16 516 0.40 180 | +13.1% |
5300 | 359 4.76 4.85 4.95 4.95 0.40 180 | +131% |
5500 358 4.96 488 +.86 4.86 0.40 1.80 +13.1%
5600 355 507 4,78 478 478 020 180 | 2131 %
5800 153 527 4.70 470 4.70 040 | 180 l £13.1 % ‘

Fraguency waitdty above 300 MHz uf £ 100 Wz only apgtes for DASY w4 4 ard highe (ses Page 7). olan 1 is restncoed 10 £ 50 M2 Tho
unceflainty is the RES of e ComF uncanainty &t calbraton Weguency and the uncardainty for tha indoated foduency band. Frequency valaky
beiow 300 MHz Is = 10, 26, 40, 50 ard 10 MHz for ComF assosoments at 30, 64, 128, 150 and 220 MMz respectively, Vakdly of Comd pesessad of
6 NP & 4.0 M2, and CorvF asoeased 22 13 Mz & 915 MHz, Above i Giz frequency valicity con be extended to £ 130 M-z
" ALTroqueccs Dalow 3 Gy, the validity of Sasus pammelon ( brd o) can be relined 10 = A0% If §qud compensation formaa s apped (o
messured SAR walpes. Al Foquencies nbove 3 Gz, the valdity of tissoe porsmeters (s and o} i tostnced 10 = 5%, The wunoenainty & e RSS of
the Coowl uncertanty for indcaled Srgel issys pcaramelers
" Alpha D pi ane deteemined during caliteason SPEAG wamants Tl e remanag devistion dus to 1ne bouncary sffoct ahar compensation is
ahvays leas than 1 1% for equences beiow 3 GH2 and bolow £ 2% %o frequencios between 3-€ GHx at any distance leeper han half the probe 3p
dismatar fram Pw bousdary.
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EX30Va- SN-3928 January 31, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3928

Calibration Parameter Determined in Body Tissue Simulating Media

¢ |  Relstive | Conductivity i n Depth ™ Une
f(MHz)© | Permittivity {Sim)’ ComFX | ConvFY | ConvFZ | Aipha® (mm) | (k=2)
750 ‘ 55.5 0.95 9.55 9,56 956 | 051 | 080 | £120%
850 | ss2 | oo 932 932 032 039 | 084 | $£120%
w0 |  ss0 | 108 928 | B28 | 028 | 046 | 086 | +120%
1780 J 53.4 148 7.70 7.70 7.70 037 | 084 | :+120%
1000 | 533 1.52 7.46 7.46 7.48 037 | o084 | +120%
2300 52,9 1.81 725 | 725 | 725 | 038 | 086 | £120% |
2450 52.7 1.95 1.22 7.22 7.22 024 | 098 | £120%
2600 52,5 216 5.95 6.95 695 | 025 | 094 | +120%
3800 | 513 33 | ees | ses | 666 | 025 | 120 v £131% |
3700 51.0 3.56 I 6.64 6.64 6.64 l 026 | 126 | :131% |
| s200 49,0 5.30 4.43 483 | 443 | oso | 190 | £131%
;7_5991)_ 48.9 542 | 430 4.30 430 os0 | 150 | s131%
5500 486 565 4.03 4.03 403 | 050 l 150 | 2131% |
5600 485 577 391 391 | a9t 050 | 190 | 2131% |
5300 442 .00 4.00 ago | 400 | oso] 180 | s131% |

Frequency yasdity above 300 MHz of 1 100 N4z only nppies for DASY w14 800 lighee (ese Page 7). etes € s restncisd 1o 4 S0 Mz The
uncertainty is the RES of %o ComwF unconainty al calbraton haguency snd M untertanty o the indosted Eegmncy tand. Fraguency valiiy
bofow 300 MHz I = 10, 26, 40, 50 ana 70 MHZ for Conv asecssmants at 30, 4. 128 150 and 220 MH: respecively. Valisity of Come assesssa st
i Ntz m 4-8 Mz, and Cornvf nssessad ot 13 Wz im 8418 MMz, Atove § GHz requency valeity can be axtanded 10 ¢ 190 NSz
" AL trogquancies below 3 GHz, the vakdiy of tssws pammetars (¢ ind o) can be reasnd 30 £ 10% If kuid compansation fatmuln & spphes 1o
massuted SAR vnhes. Al Fequencies shove 3 Gz, e valutry of hssas parsmeters (¢ and o} is restricted 10 = §%. Tha uncertainty s the RES of
the CorwF uncertinty for incScaled gt Ssun panimwiers
" AlghaDapth are desermined dudng calbostion. SFEAG wamanis hal B (emenng oevalion 0us 1o 1 Doundary affect Al Compeesaion is
miways leas than £ 1% for frequencios befaw 5 OHz and Bolow £ 2% for frequencias Batesen 3-6 GH2 8l any detancs nger wan hsll P probe bp
diametar from the boundary
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EX30V4- SN-3a2 January 31, 2019

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

1 f' — e o S
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- 13F
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- 12.¥
g "k
g “e
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s} +
o
’:.. f,l
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o
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06+

).54+——L A ] AR ' Ld . L

0 500 1000 1500 2000 2500 50X
f (MHz]
- * |
] R22
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cortificate No: EX3.3928_Jan13d Page 7 of 10
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EXI0VA-SN3624 January 31, 2019
Receiving Pattern (¢), 8 =0°
=600 MHz.TEM f=1800 MHz R22
. £l o . L] L ]
Tet P - 1
g ‘
M e e — S R S S s = o !1-;..&*: -goa—e-e-d
5

H- sus ¥ Rt

Uncertainty of Axial Isctropy Assessmant: £ 0.5% (k=2)
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Dynamic Range f(SARea4)

(TEM cell , f,,5= 1900 MHz)

Input Sgnal (W)

10r 10~

not compensated

¥
A 4o
s
*
'
4
Y
¥
i’
.
| ———) 1
1 1 14 10-
R [m ma
o]
compensated

e T et it 4 L e

SAR [mWiam3)|
®

ated compensxted

Uncertainty of Lineartty Assessment: £ 0.6% (k=2)

§ —-——
w
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*
~ot campars
Canificsto No: EX ! Jam9
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Conversion Factor Assessment

I = B50 MHZWGLS RS (H_comf) t= 1900 MMz WGLS R22 (H_comf)

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

r

Deyind

-10 08 -04 04 02 00 02 04 6s 0sf 13
Uncertainty of Spharical Isotropy Assessment: 2 6% (k=2)
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Appendix A.2 Dipole Calibration certificate

D2450V2

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 0004 Zurich, Switzeriand

Schweirerischer Kallbriardienst
Service swisss d'étalonnage
Servizio avizzero ¢ Waratura
Swisas Calibration Service

S
c
S

Accroditation No.: SCS 0108

Accreditod by ne Swiss Accrediiation Senvicd {SAS)
The Swiss Accrecitation Ssrvice is ooe of the signatories 1o the EA
Multiisteral Agreemant for the recognition of callbration cartificaten

KCTL (Dymstec)
|CALIBRATION CERTIFICATE

D2450V2 - SNBSS

Clieat

Cortiticate No: D2450V2-885 Juit1s

Ctijact

QA CAL-05.v10
Calibration procedure for dipole validation kits above 700 MHz

Caltbaation procedureds)

Calbraton data

July 24,2018

This calbention cerfiosto documents e tracsabidly bo national stanciurds. which reales ihe phyaical unts of Messuremeres (S

Th mesaurements and the urcatainties wilh cordcenes probabiity are ghvan on the Ilowing peges and are pan of the canmfic

Ali calbeations hava hean cordhated in 1he dlosed lecomory 4aciity. smireoment inmperatum (22 = 3°C und Rumidty < 0%

Calbvation Equpment used (METE crticad foe calbrmtion)

| l"vn:}ryElnn’!nntu | 10w . __:‘IA Naduled Casbmbon =
Power meter NAF SN 104778 Apr-19
Powar sanscr NRP.2Y SN 103244 Ape-1f
Power sensor NRP-251 SN 10348 O4-Agw- 18 Apc19
Felarence 20 9B Attenuator SN S058 4 Dd-Ape 1 } Apr-19
TypeN mismaloh comeinalion 5 M-Age-18 (Na, 217 3} Apr-18
Reforence Piobe EX3DYV2 SN TMS 17 {Nu 348 Dect?) Cwc-16
DAE4 SN an 17 (N DAEA-601_Dct1? Det8

| Power miger EPM-442A

D
S

SN GB

heck Davo {in house)

In houss check

Powar sonsor HP S481A | BN 15 (in house chack Oct-18) I houss chex Y
Power sensor H J1A | SN -15 {In house check Oct-18 In houss check, Oci-18
AF genemior AES SMT.06 | SN 150un 15 (in house ehsck Oc In house check: Qct-1
Notwore Analyzer Agllent £3358A | SN! US41080477 31-Mar-14 {in nouse chack O-17) In house check: Qo116
J \
Name Function l Signajyre~
Cafihrated b CRRG Lsubler Laboatary Teenwician \ Yy
AN
Appraved by Katje Pakowc Technical Manages

Corifice

No: D2450V2-865_Juita
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Calibration Laboratory of PR Schwelzecl

Schmid & Partner S S Sarvice .u:.::umm
Engineering AG T C arvizio avizaers o taratumn

Zsughausstrasse 43, D004 Zurich, Switzetand % N S Swiss Calibration Service

Accroaiied by e Swss Accroditution Serios (SAS) Accenditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories 1o the EA

L Agr for the of calibeation cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques™, June 2013

b} IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2018

c) |EC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human bady (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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 certificale are valid at the frequency indicated
Antenna Parameters with TSL: The dipale is mounted with the spacer to position its feed
point exactly below the canter marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
pesitioned 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 measurad, normalized to an input power of 1 W at the antenna
cannector,

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 uncenainty of measurement |
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions

DASY system configuration, as far as not given on pape 1
DASY Version DASYS Vs2.10.1
Extrapolation Advanced Extrapolation |
Phantom Modular Flat Phantem
Distance Dipote Center - TSL 10 mm with Spacer
| Zoom Scan Resolution dx, ¢y, dz =5 mm
l Frequency [ 2450 Mz » 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Pormittivity Conductivity |
Nominal Head TSL parameters 22.0°C 30,2 180 mhoim |
Measured Hoad TSL parameters (220+02)"C | 37826% 1.85 mhaim =6 % |
| Head TSL tamperature change during test <05°C I —
SAR result with Head TSL
SAR averaged avar 1 em’ (1 g) of Head TSL Condition |
SAR measured 260 mW input power 131 Wikg

SAR for nominal Head TSI, parameters

nomalized to 1W

51.3 Wikg = 17,0 % (k=2)

san averaged aver 10 em” (10 g) of Hesd TSL

condition
SAR measured 250 mW ingut power G.30 Who
SAR for nominal Head TSL parameters nomalized ta 1W 24,1 W/kg = 16.5 % (k=2)
Body TSL parameters
The followng paramaters and caloulations were appliod.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220'C 527 1.85 mham
Measured Body TSL parameters {(220=02)"C 519:26% 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 powsr 12.9 Wikg
SAR for nominal Body TSL parameters normalizad to 1W 50.6 Wikg £ 17.0 % (ke2)
| SAR averaged over 10 cm® (10 g) of Body TSL condition
| SAR measurad 250 mW nput power 6.03 Wikg
SAR for nominal Body TSL parameters noemalized to 1W 23.8 Wikg = 16.5 % (ks2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5380+18)1

Retum Loss -27.9dB

Antenna Parameters with Body TSL

| Impedance, transformed 1o feed point 4G20+500
Retum Loss -259d8

General Antenna Parameters and Design

E Electrical Delay (ane direction) I 1,156 s

After long ferm usa with 100V radatad power, only & sight warming of the tipole near the leedpoint can be measured

The dipole is made of standard seminigid coaxial cable. The center conducior of the feeding line is directly connected 1o the
second am of the dipale. The antenna is theredora short-circulted for DC-signals. On some of the dipoles, smaf end caps
are added to the dipole arms in order to Imgprove matching when loaced acoceding to the position as exgdained in the
“Measurement Conditions” paragraph. The SAH dats sre not affected by this change. The overall dipale langth is still
according to the Standard

No excessive force must be applied to the dipols armns, because they might bend or the sokiered connactions near the
leedpoint may be damaged

Additional EUT Data

Manudactured by SPEAG
Manutactured on June 19,2012
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DASYS Validation Report for Head TSL

Date: 24 072018
Test Laboratory: SPEAG, Zurich, Switzetland
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN:895

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

Medium parumeters used; f= 2450 MHz: o = [.85 S/m; & = 37.8; p = 1000 kg/‘m‘
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz; Calibrated: 30.12.2017
«  Sensor-Surface: Ldmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibeated: 26.10.2017
* Phantom: Flat Phantom 5.0 {front); Type: QD 000 P50 AA; Serial: 1001

o DASYS5252,10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 15,0 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 26.1 Wikg

SAR(I g) = 13.1 W/kg; SAR{10 g} = 6.1 W/kg

Maximum value of SAR (measured) = 21 4 W/kg

-13.20
-17.60

-22.00

0dB =21.4 Wikg = 13.30 dBW/kg

Cantificate No: D2450V2-805_Jul1d Paga 50 6
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 24.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:895
Communication System: UID 0 - CW; Frequency: 2450 MHz A
Medium parameters used: { = 2450 MHz; 0= 2.02 S/m; &, = 51,9 p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvFi8.01, 8,01, 8.01) @ 2450 MHz: Calibrated: 30.12.2017
* Sensor-Surface: |.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated; 26.10.2017
«  Phantom: Fiat Phantom 5.0 (back). Type: QD 000 PSO AA; Serial; 1002

« DASYS252.10.1(1476); SEMCAD X 14.6.11{7439)

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

Reference Value = 108.0 Vim; Power Drift =-0.(4 dB

Peak SAR (extrapolated) = 25,1 Wikg

SAR(I g) = 12,9 W/kg: SAR(10 g) = 6.03 W/kg

Muximum vulue of SAR (measured) = 209 Wikg

-8

0dB =209 Wikg = 13,20 dBW/kg

Cartificate No: D2450V2-8695_Jul18 Page 7 of B
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Impedance Measurement Plot for Body TSL

fle ew Channel Swgep Cabwabon Trace Scale Maber System Widow Heb
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Calibration W"W of S Hettmatrarmciier Kaltinmthen of

Schmid & Parner c Bernite suitea & HMONPAGD
Engingering AG Bervise svizinn o s

TeugrouAMIacso 41, 1304 Zurch, Smnrmrisnd S gwies Catiteation Servica

ALCraINGE by the Swme ArSTIEtIION Fanioe (SAS) Accradiaton Moo SCS 0108

The Swiss Azcreditation Service Is one of the Signatories b the EA

Wultianral Ag-swsient dor the o

Glossary:

TSL fissue simulating liquid

ConvF sansdivty in TSL / NORM xy.z

NA not applicabie or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absarption Rate
(SAR) trom hand-held and body-mounted devices used next to the ear (frequency range of
300 MMz to 6 GHz)", July 2016

¢} IEC 62208-2, ‘Procedure 1o detarmine the Specilic Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (fraquency range of 30
MHz to 6 GHz)", March 2010

dj KDE 865664, "SAR Measuremant Reguiremants for 100 MHz 1o 6 GHz"

Additional Documentation:
€) DASY4'S System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mouned with the spacer to position its leed
point exactly below the center marking of the flat phantorm section, with the arms oriented
parallel to the body axis

* Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
posoned 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
refiectod power. No uncertainty required,

= Electrical Delay. One-way delay botween the SMA connector and the antenna foed point
No uncertainty required

« SAR measured. SAR measured at the stated antenna input power,

* SAR nommakized: SAR as measured, nommalized to an input power of 1 W at the antenna
connecior.

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

Tho reportad uncertainty of measuremant 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 appeoximately 55%

Conhcae No: DEGHMYV2-1130 May1s Poge2of 14
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Measurement Conditions

DASY wystom cordigueation. as far as not given on page 1
= v

| DASY Varwion DASYE V&2 101
Emnoohm-; A-vmu Estrapoation |
Phantom Modular Flat Phamom VS 0

ﬂam Dipoie C;;'m -TSL 10 men witn Spacel
Zooem Bu; Aanodution e oy a0 mm a2 - &aJ;l Ano=14 1}.;)‘"":'!14'\-

1 &mm

5200 MHz = 1 MHx
5300 MHz » t MHx
5600 M2 & Y MHy
| __ 5800 NSz & | MH2

Fregueecy

Head TSL parameters at 5200 MHz

Th fotiowing paramatars and calculations wiie sppbed

T P Y Cond ¥
Namirnael Head TSL paramesers Z20°C 36.0 466 mhoim
Neasured Mead TSL parameturs Z20z02'C W2 6% 452 mhoim 26% |
Head TSL temperature change during test <05°C ]
SAR result with Head TSL at 5200 MHz
AR invuriged ower 1 om” (1 g) of Head TSL Condison |

SAR mensured 100 maV ot power

| SAR for nominat Haad TSL, pararreters namalaed % 1W

775 WAy o 1
T7.5 Whg » 10,0 % (ke?)

SAR averaged over 10 em’ {10 ) o Hueeet THL condeon

SAR measure 100 MW input powor

223V

SAR lor nomral Head TSL paramoers rormmired o TW

22.3 Wikg = 195 % {k=2) J

Head TSL parameters at 5300 MHz

The 1olowng parametens and cAcuMiions wem o

) Tomperature l Por Y C y
N | Mead TSL s 240 € | £ 478 nrom
Measured Hend TSL parameters 220202°C | SEtaf% 483 mtom a0 %
Head THL temperatuwe change darmyg beat «05°C -

SAR result with Head TSL at 5300 MHz
SAR averaged over ' om® (1 g) of Mead TSL Concition [

SAR mrasume

100 mis input power

SAR tor novinal Heed TSL pammetas noemaiaed 1o tW

B3t Wikg

. i
AT W kg « 199 % (ke2)

—

SAR averaged over 10 em’ (10 g} of Head TSL, | condition
SAR msaksed | 100 mW npu power
| AR o

230 Wikg

230 Wikg = 19.5 % (k«2}

SAR kor rominal Mead TSL parametens norsalead 1o 1W
Cantthoame No OSGHIV2-1120_May'l Page 3ol 14
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Head TSL parameters at 5600 MHz

Tha 1obowsng paramidens AN Calcuiamons waea aoied
=) = = Tomparature | Pormimvity | Conductivity I
Nominal Hosd TSL parameters | 2o %5 s07 mham |
| Moaswed Nnd TSL paramwinrs ' (2002 C 3% ':':h % .94 mham + 6 MI
Ir Head Y51 tempersture change during teat I <05°C - [

SAR result with Head TSL at 5600 MHz

[ SAR wveraged over 1 cm* (1 o) of Hoad TSL Condwon B 1
SAR meanarsd = 100 o'W reut powor = 0‘3:‘.‘) ;'J L {
m‘;l parsmeters :;.vnrnnu\ﬁm "W l nm -’I
SAR averaged over 10 em’® {10 g) of Head TSL sandtion )
%M muasuay = g :N MW Inpus poswes 245 'f;‘u)r
iﬁ‘a r-:mc.-m Mead TSL parasteiers namalized % 1W 245 Whyg » 18 5 % (k~2)
Head TSL parameters at 5800 MHz
The fokowng parametirs Andg SACUMIONE wese Uppied i
o Tempernture I Per y | © y
Nomins Head TSL parameters . 20°C | B2 527 mroim
| Measured Hesd TSL parsmetors | 20s0mT | masen | S 15 mhain a0 |

SAR result with Head TSL at 5800 MHz

.M!ulmmmnmngw l <05'C - - |

SAR avecaged over 1 om® {1 g) of Hend THL Condison
SAR ermaswred 10 mW vious power 850 Whg
SAR for rominal Head TSU parameters normahsed o 1W B30 Wikg £ 19.9 % (we2)
SAR averaged over 10 em’ (10 g) of Mead TSL 1 conmiaon
— {
BAR measutec 1100 mi nput power 236 Whg
SAH lor nomnal Haad TSL pammelers | norfshized fo TW 23.6 Wikg = 16.85 % (ke3) _]
Cendoate No: DSAHIV2-1130 Meyie Page 4 of 34
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Body TSL parameters at 5200 MHz

The foloang parensters and x;ai:u_L\Sg.‘f-:oﬁmm nppiad

Tempecature | Pormativity | C. '
MIM Body TSL parameters 240C £330 | 530 mhao'm
Messured Body TSL paramaters 20s021C T0aB% Sd1mhom 6%
Body TSL temperatiers change during test «0s5'C e {
SAR result with Body TSL at 5200 MHz
SAR averaged c.wv Temy (1 glof Bodv-;I:SL Conditon

SAR masmrod

| 100 mW input Dowat

TASWAg

SAR dor nominal Body TSL gammeton

| nommalized 10 1W

conanon

| HAR sveraged over 10 e’ (iO‘)ol Body TSL i

SAR mesdund

100 mW nput power

200 Wiy

T3.9 Wikg = 19.0 % (ha2)

SAR lor nominal Body TSL paranratec

Body TSL parameters at 5300 MHz

The [3[(.'[‘12}‘-1!4‘."':!-_ andd calculatons wane appisd

J_ NoMalIe W W

20.7 Wikg = 19.5 % (k=2)

Toemperature ™ Y (= Y
Nominal Body TSL parsmeters 220°C &9 5.82 minamn
| Measured Bogy TSL parametars (20202 C 8846% | 554mboinst%
Bady TSL temperature change ckifing test | «ost | £
SAR result with Body TSL at 5300 MHz
SAR avernged over 1 cm’ (1 g) of Body TSL Condition |
SAN measwod 100 MW/ inout poimer | 706 Wy |
SAR tot romenal Body TSL paramesns | noralzed 1o TW 76.0 Wikg = 19.9 % (k=2) |
SAR averaged over 10 em* (10 g) of Body TSL congttion
SAR mairisred 100 mW wrpt power 215 Why

! SAN for namingd Body TS paeametes

nonmmalzed 30 1W

Confizalg No DSOMZV2-1130 Mayin

213 WiKg 16,5 % (ks2)
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Body TSL parameters at 5600 MHz

The Iclioming naramesens and calkulatons wem appled

Temperature Permittivity Canductivity
Namimal Body TEL parameters i 52 (T’CM ‘ “a 5.77 mha'm
Mnu!o;d Qody T.SL parameters 220 :\'r 2)C WB326% 595 :-m-m.. 6 ‘-q
Ey TSL n;v;pvnmn change during test «0s*C —

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 om’ (!o)ulBodyTﬁL } Condition
»—:'»All measured T 100 mW Inguunt powes 08 Wiy
SAH Iui'mmvv-nl Boagy TSL paramoters T‘r.n--nnnn o H‘\;- | B80.1 Wikg = 19.9 * (k=2)
SAR averaged over 10 em’ (10 g) of Body T5L L ccomun
—éiq 'wm.e;n-d : IO iV rout pover = Jaew ‘-b =7
SAR o nominal Body TSI pacamanses | nomateed v 1W 224 Whg £ 195 % (k=2)

Body TSL parameters at 5800 MHz
The folicwig perumeters and calculasons wam appleg

Temperatite Pmmm;n Conduativity
Nominal Body TSL parameters 22.0°C 482 .00 mhoim
Monsured Body T5L paramaters {220=2021°C 452469 622 oM
Body T5L temperature change during test <08C -
SAR resuit with Body TSL at 5800 MHz
SAR averaged over 1 em” (% g) of Body THL Condtion
| SAR measured 100 M input Derme B3 W KRG
[ 54R tor nomel Body TSL paramators reemwiond o TW 75.7 Wikg 3 19.9 % (k=2)
SAR averaged cver 10 cn;‘ iw a) of Body TSL Coreston
SAR measwed 100 mW mgnst power 211 Wikg
SAR ot comngl Body 1SL parameders narralized o 1W 20.9 Wikg = 19.5 % (h=2}
Cemteme Mo DSOHAE130 Mayr 8 FageEol 14
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Appendix {Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Hoad TSL at 5200 MHz

{ Impedenca. transtormad In feed oot

‘l Ratum Loss

Antenna Parameters with Head TSL at 5300 MHz

| rpadiece, transformed 1o feed pokd

Fetirn Loss ‘
——————— !

52104040

L.

Antenna Parameters with Head TSL at 5600 MMz

| Impediance. vanstormed 50 Seed i

Astum Lowe

Antenna Parameters with Head TSL at 5800 MHz

mpeda~ca, tranwlomed 1o feed pors

Rty Loes

Canticole No: DSGHaV2-1 130 May18 Page 7
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Antenna Parameters with Body TSL at 5200 MHz

Iroedance. ransio g 10 leed poest I SI6Q-BEID
| Rt Loss I -2 |
Antenna Parameters with Body TSL at 5300 MHz
Impedance. sansformad 10 Nea point W ) I‘,l H-4002
27sde

Rotum Loas

Antenna Parameters with Body TSL at 5600 MHz

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, anstosmad 10 deed pant i S730-324
Ratum Leas | 22048

Impadanca, rarsiormed 10 1000 DoOIY

5590-254

Fatim Loss

J9.3 ll;i

General Antenna Parameters and Design

| Eccal Delay (one drection) |

1,206 ns

After lnng torm ume with 100W saduased power, any & slght warming of tha dpols neat the feedpon| can by measuma

The dooke 1+ mada of slnderd semingld coxeial cabis The center COnucton of e feeding Ine I drectly connetied 1o the

second am of 1o dpoke Th amenra is Daralon ahord -crcuted for DCsignals On some al the tipades

| et cape

e ydded 10 e QGG MMM 1 oeder 10 ETEeove MAIERing when oaded ACCordng o (he pashion as caplared in the
“‘Musseemery Conanens’ parsgraph The SAR dala are nor afected Dy WS ehange. The overst ipoke Mngth s s1i

uCording to the Skandiand

NC excessvo ‘crce IMUST 2% sppied 10 the onole aems. because they mughl Disd or the soldered CONNACIONS Nt the

leedpuint may bo cumaged

Additional EUT Data

Mundsctond by

Manutacssced on

SPEAG

Jeplomber O, 2011
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DASYS Validation Report for Head TSL

Dute: 25 052018

Test Laboswtory. SPEAG. Zurich, Switzerland
DUT: Dipole D3GHZV2; Type: DSGHzV2; Scrial: DSGHzV2 - SN:1130

Communication System: UID O - CW; Frequency: 5200 MHe, Frequency: 530 MEHy, Frequency: 5600
MHz, Frequency: SROD MHz

Medium pacumetens used: § = 5200 MHz: 0 = 4.52 S/ ¢,
Medium paramelens wed: §= 5300 MMz 0 = 463 S = 36 | p= 1000 kgm',
Medium parsmeters used; §« S600 MH2; o = 4.94 S/ 357 p= 1000 kghm'
Meddium parmmesers used: £ = S800 MHz. 6 = 5,15 S/m: - w 35.4; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IECIANSE C63,19-201 1)

36.2: p = 1000 kg/m'

Hnn

DASYS2 Cunfiguration

*  Probe: EXIDVA - SN3503: ConvI(5.75. 5.75, 5.75) @ 5200 MHz. Coaviis,5, 5.5, 5.5) @ $300
MHz, ConvF(5.05, S.08, 8.05) @ 5600 MHz, ConvF4.96. 4 96, 4 U6 ) @ $800 MHz:
Calinrated: 30.12.2017

o Semsor-Surfoce: | 4mm (Mechanics! Surface Detection)
*  Elecitonics: DAES Sn601: Calibrased: 26102017
»  Phactom: Flat Phantom 5.0 (front); Type; QD 000 1750 AA; Serial: 1001

o DASYS2 52 1L1(1476); SEMTCAD X 14.6.11(7439)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHzZoom Scun,
dist=1L4mm (8x8x7WCube 0: Measurenicnt grid: dx=4mm. dysdmm. de=1dmm

Reference Value = 73.29 Vim: Power Drilt = 0,04 dB

Peak SAR (extrupolated) = 27,9 Wikg

SAR( g) = 7.75 W/kg: SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measueed) = 17.6 Wiky

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3300 MHz/Zoom Scan,
dist=1.4mm (8x8x7V/Cube 0: Measoecament grid: desdmm, dy=4emm, dz=1.4mm

Reference Value = 74,92 Vim; Power Drift « -0.09 dB

Peak SAR (extrapolated) = 10,2 Wikg

SAR(L g) =831 W/kg: SAR(I0 g) = 2,38 Wikg

Maximum value of SAR (measured) = 18,9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=14mm (8x8x71/Cube 0: Measurement srid: dx=denm dysdmm, dz=1 drmun

Reference Value = 75.83 Vim; Power Drift = 0,08 dB

Peak SAR (extrupolated) = 32.1 Wikg

SAR(I g) = 8.53 Wkg; SAR(10 g) = 2.45 Wkg

Maximum vilie of SAR (measured) » 19.7 Wikg

Cortficate No. DSGHV2-1130 May18 Page dof 14

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/1


http://www.kctl.co.kr/

65 S'Kg-[)LYelng(tf).ng gu Report No.:

, Sinwon-ro, -gu,

Suwon-si, Gyeonggi-do, 16677, Korea KR19-SPF0010
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (74) of (83)

www.kctl.co.kr

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3800 MH#/Zoom Scan,
dist=1.4mm (8xBx7NVCube 0: Measurement grid: dx=dmm, dy=4mim, de=1 4mm

Reference Valoe = 73 55 Vim: Power Ivifi = -0 {0 dB

Peak SAR [eatrapolated) = 32 8 Wikg

SARC g) = 8.3 Wikg: SAR(OD g) = 2,36 Wikg

Maximum value of SAR (measwred) = 196 Wike

6.00

-12.00

-18.00

Je.00

OdB = 196 Wikg » 12,92 JBW/kg

Cemicate No: DSGHIV2-1130 Mayia Page 100t 14

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/1


http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR19-SPF0010
Page (75) of (83)

KCTL

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Tess Labortory: SPEAG, Zurich, Switzerland

DUT: Dipsde DSGH2V2; Type: DSGH2V2; Serink: DSGH2V2 - SN:1130

Commamication System: UID 0 - CW; Frequency: 5200 MH2. F

MHz. Frequency: S800 MHz

Medium perameters used: F« S200 MHz; o = 5.41 Sim; & = 47: P = 1000 kgim

Medium parameters wed: 1= 5300 MHz; o = 5.54 S/m;
Mediam parameters used: £ = 5600 MHz; o = $.95 S/m:

Medim parameters used: £ = 5800 MHz; o = 6,22 S/m
Phantom sectiom: Flat Section

(=468 p= 1000 kg/m',

&= 463 p = 1000 kg/m’

o

=459, p» 1000 kp/m’

Measurement Standard: DASYS (IEERIEC/ANST C63,19-201 1)

PASYS2 Canfigurution

Date; 24052018

requency: 5300 MHz, Frequency: 3600

o Probe: EXIDVE - SN350T, ConvF(S.35. 535, 5.35) @ $200 MH2 ConvF(5.15. 5.15,5.15) @ 5300

MHz, ConvF(4.65, 4 65, $.65) @ 5600 MHz, ConvF(4, 53, 4 9%, 4.53) @ S8 MHz

Calibrated: 30.12.2017

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

= Electonics: DAES So601: Calibeatod: 26.10.2017

o Phastom: Fla Phusntom S0 (hack); Type: QD 000 P50 AA: Serial: 1002

o DASYSI ST 1476); SEMCAD X 14.6,11(7439)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=5200 MHz/Zoom Scan,
dist=1L4mm (8x8x7WCube 0: Mcasrement prid: dxmbinm, dy=dmm, dr= . 4m

Reference Value = 6861 Vi Power Drift « -0.08 dB
Peak SAR (extrapoluted) = 27.6 Wig

SARCE ) =745 Wik SAR(10 g) » 209 Wike
Maximum valoe of SAR (messured) = 17.5 W/ikp

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm., f=5300 MHz/Zoam Sean,
dist=1.4mm (8x8x7VCube 0: Messirement grid- dy =4, dy=dmm, de=1 dmm

Reference Value » 6851 Vim: Power Dyift = -0.08 0B
Peak SAR (extrapotated) « 29.9 Wiky

SARCE g) = 7,66 W/kg: SAR(10 ) = 215 Wikg
Maximuen value of SAR (messured) = 17.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, t=5600 M z/Zoom Scan,
dist=14mm (8x8x7)/Cube 0: Measunement erd: dyedmm, dy=dmm, dz=1 4mm

Reference Value = 68.63 Vim; Power Drift = 40,05 4B
Peak SAR (extrupolated) = 338 Wikg

SAR(1 g} = 808 W/kg; SAR(10 g) = 2.26 Wikg
Maximum vilue of SAR (measured) = 19,5 W kg

Canticate N DSGHIVZ-1130 May 18 Page 1201 14
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, £=5800 MHz/Zoom Scan,
dist=1Ldmm ($xBx7)/Cube 0; Mesurement grud: dx=dam, dy=dmm. d2=1.Amm

Reference Valuo = 66,70 Vim: Pawer Dl = 908 4B

Peak SAR iextrupolsted) = 13,0 Wikg

SAR(E g1 = 7.63 Wiky; SAR(D g) = 2.11 Wikg

Maximum value of SAR (measused) = 18.6 Wikg

a8

500

<1080
1530

-20.00

-25.00

OdB = 186 Wikg = 12,0 dBW/Ayp

Cenficam No: DSGH2V2-1130_Mayta Page 1301 14
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Impedance Measurement Plot for Body TSL
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Appendix B. EUT Photo
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Notebook Front View
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Appendix C. Test Photo

Notebook Rear (0 mm)
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