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1 Testing Laboratory
Company Name SGS Korea Co., Ltd. (Gunpo Laboratory)
Address Wireless Div. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of
Korea
Telephone +82 +31 428 5700
FAX +82 +31 427 2371
2 Details of Manufacturer
Applicant Intel Mobile Communications
Address Intel Mobile Communications 100 Center Point Circle Suite 200 Columbia, SC
29210 USA
Email steven.c.hackett@intel.com
Phone No. 803-216-2344
3 Description of EUT(s)
EUT Type Module
Model Name 8260D2W
Host Device Notebook PC
Host Device Name NP740U5L
Serial Number 0LP591ZH400026D
Mode of Operation WLAN, Bluetooth
Duty Cycle 1 (WLAN, Bluetooth)
Body worn Accessory None
Tx Frequency Range 2412
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5 Test Methodology
ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency

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

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

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

published KDB procedures.

In additions;

KDB 865664 D01v01r04

SAR Measurement Requirements for 100 MHz to 6 GHz

KDB 447498 D01v06

Mobile and Portable Devices RF Exposure Procedures and
Equipment Authorization Policies

KDB 447498 D02v02r01

SAR Measurement Procedures for USB Dongle Transmitters

KDB 248227 D01v02r02

SAR Guidance For IEEE 802.11 (Wi-Fi) Transmitters

KDB 615223 D01v01r01

802.16e/WiMax SAR Measurement Guidance

SAR Evaluation Considerations for Laptop, Notebook, Netbook and

KDB 616217 D04v01r02

Tablet Computers
KDB 643646 D01v01r03 SAR Test Reduction Considerations for Occupational PTT Radios
KDB 648474 D03v01104 Evaluation and Approval Considerations for Handsets with Specific

Wireless Charging Battery Covers

KDB 648474 D04v01r03

SAR Evaluation Considerations for Wireless Handsets

RF Exposure Considerations for Low Power Consumer Wireless Power

D00 0000 RO R

KDB 680106 D01v02 .
Transfer Applications

KDB 941225 D01v03r01 3G SAR Measurement Procedures

KDB 941225 D05v02r05 SAR Evaluation Considerations for LTE Devices

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

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

6 Testing Environment

Ambient temperature

: 18°C ~ 25°C

Relative humidity :30% ~ 70%
Liquid temperature of during the test <
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7 Specific Absorption Rate (SAR)

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

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

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

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

below:

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

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

o|E|*
SAR = ——

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength.
However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.
7.3 Test Standards and Limits
According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria published
by the American National Standards Institute (ANSI) for localized specific absorption rate (““‘SAR”’) in Section 4.2
of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3
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source. SAR values have been related to threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the

frequency range from 100
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8 The SAR Measurement System

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

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

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

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

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

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

* A dosimeter probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid.
The probe is equipped with an optical surface detector system.

¢ Data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion,
offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered with

standard or rechargeable batteries. The signal is optically transmitted to the EOC.

it

L ——

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

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

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

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

* A computer operating Windows 7.

*  DASY 5 software.

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

¢ The ELI phantom enabling testing flat usage.

*  Tissue simulating liquid mixed according to the given recipes.

*  Validation dipole kits allowing to validate the proper functioning of the system.
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9 System Components

9.1 Probe
Construction : Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)
Calibration : Basic Broad Band Calibration in air Conversion Factors
(CF) for HSL 835 and HSL1900.
Additional CF-Calibration for other liquids and
frequencies upon request.
Frequency : 10
EX3DV4 E-Field Probe
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9.3 Device Holder
Construction:

Construction:

In combination with the Twin SAM PhantomV4.0/V4.0C
or Twin SAM, the Mounting Device (made from POM)
enables the rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear opening.
The devices can be easily and accurately positioned
according to IEC, IEEE, CENELEC, FCC or other
specifications. The device holder can be locked at different
phantom locations (left head, right head, flat phantom).

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

10.1 Normal SAR Measurement Procedure

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest

measurement point to phantom surface. The minimum distance of probe sensors to surface is 1.4
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< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >

=3GH=z >3 GHz
Maximum distance from closest measurement point
h 3 i 5+ 14 M+
{geometric center of probe sensors) to phantom surface &1 mm &5In(2) £0.5 mm
Mmfimum probe angle from probe axis to phantom 300 4 1° 20° 4 (¢
surface normal at the measurement location -
=2 GHz: = 15 mm 3-4GHz=12mm
2-3GHz: < 12mm 4-6GHz < 10 mm
Maximum area scan spatial resolution: A% e A¥ e When the x or y dimension of the test device, in the

measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device,

’ : : <2GHz: <8 mm 3-4GHz <5mm’
Maximum zoom scan spatial resolution: AXzae. AYzeom 73 GHz <5 . 4 —6GHz: <4 .
2- z: = 5 mm - £ =4 mm

I-4GHz =4 mm

uniform grid: Azg.in) <5 mm 4-3GHz =3 mm

5—06GHz <2 mm

Maximum zoom scan AZpoonk 1 ): between 3 -4 GHz: =3 mm
spatial resolution, 1" two points closest =4 mm 4-5GHz <2.5 mm
normal to phantom to phantom surface §-6GHz =2 mm
surface graded
grid

'M-Lxur.“]} 1 _?:

between subsequent < 1.5 Adzendn=1)

paints

3-4GHz =28 mm

X, Y, 2 =30 mm 4-5GHz =25 min

5-6GHz =22 mm

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

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

Minimum zoom scan
volume
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11 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. 1. The daily system accuracy

verification occurs within the flat section of the ELI phantom. A SAR measurement was performed to see if the

measured SAR was within +/- 10% from the target SAR values. These tests were done at 2450
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12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Speag Model DAK-3.5 Dielectric Probe in
conjunction with Agilent E5S071C Network Analyzer(300

Report File No:  F690501/RF-SAR002366 Date of Issue :  2016-05-12
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

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

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



SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371
= S 16 /89

http://www.sgsgroup.kr Page :

The composition of the brain & muscle tissue simulating liquid
The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency (
(% by weight)
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13. Test System Validation
Per FCC KDB 865664 D01v01r04, SAR system validation status should be documented to confirm measurement

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

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

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

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

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

required tissue-equivalent media.

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

probe and tissue dielectric parameters has been included.

| e | || T | OV ] Mot Velinin
point ivity | otivity | ™Y | Lincarity | ksotopy | Type | Factor | TAR

2450 | 2015-10-12 3862 2450 Body 51.17 1.93 PASS PASS PASS OFDM N/A PASS

5300 | 2015-10-12 3862 5300 Body 5047 | 5.20 PASS PASS PASS OFDM N/A PASS

5600 | 2015-10-12 3862 5600 Body 49.11 5.76 PASS PASS PASS OFDM N/A PASS

5800 | 2015-10-12 3862 5800 Body | 49.10 | 6.17 PASS PASS PASS OFDM N/A PASS

< SAR System Validation Summary>
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14 Instruments List
Test Platform SPEAG DASYS Professional
Location SGS Korea Co., Ltd. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, E&E Lab
Manufacture SPEAG
Description SAR Test System (Frequency range 300 MHz — 6 GHz)

DASY52: 52.8.8(1222)

Software Reference | i\ 1041y X: 14.6.10(7331)

Hardware Reference

Equipment Type Serial Number Cal Date Cal Interval Cal Due
Robot TX90X L F12/5LPBA1/A/01 N/A N/A N/A
Phantom ELI Phantom TP-1200 N/A N/A N/A
Dielecmcléfsessmem DAK-3.5 1228 2015-11-17 |  Annual 2016-11-17
Verification Dipole D2450V2 892 2015-04-22 Biennial 2017-04-22
Verification Dipole D5
Report File No:  F690501/RF-SAR002366 Date of Issue :  2016-05-12

(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and
accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

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



SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371
—_— T 19/89

http://www.sgsgroup.kr Page :

15 FCC Power Measurement Procedures

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

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

16 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v06, When SAR is not measured at the maximum power level allowed for
production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to
the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR
must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used
to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are
referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D01v01r03.

17 Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to the
maximum allowed power to determine compliance per KDB Publication 447498 D01v06

17.1 SISO Maximum Output Power Specifications

Average power for Production (
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17.3 Bluetooth Maximum Output Power Specifications
Average power for Production (dBm)
Mode Normal/Maximum GFSK PI/4DQPSK 8DPSK LE
Maximum 7.0 7.0 7.0 6.0
Bluetooth
Normal 55 5.5 5.5 4.5

Tune-up Tolerance: -1.5 dB/+1.5 dB
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18 WLAN
18.1 General Device Setup
The normal network operating configurations are not suitable for measuring the SAR of 802.11 a/b/g transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable variations in
SAR results. The SAR for these devices should be measured using chipset based test mode software to ensure the
results are consistent and reliable.
Chipset based test mode software is hardware dependent and generally varies among manufacturers. The device
operating parameters established in test mode for SAR measurements must be identical to those programmed in
production units, including output power levels, amplifier gain settings and other RF performance tuning parameters.
A periodic duty factor is required for current generation SAR systems to measure SAR. When 802.11 frame gaps are
accounted for in the transmission, a maximum transmission duty factor of 92 — 96% is typically achievable in most
test mode configurations. A minimum transmission duty factor of 85% is required to avoid certain hardware and
device implementation issues related to wide range SAR scaling. The reported SAR is scaled to 100% transmission
duty factor to determine compliance at the maximum tune-up tolerance limit.
18.2 U-NII-1 and U-NII-2A
For devices that operate in both U-NII-1 and U-NII-2A bands, when the same maximum output power is specified
for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1 unless the highest
reported SAR for U-NII-2A is > 1.2 W/kg. When different maximum output powers is not required unless the
highest reported SAR for the U-NII band with the higher maximum output power, adjusted by the ratio of lower to
higher specified maximum output power for the two bands, is > 1.2 W/kg.
18.3 U-NII-2C and U-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.
18.4 2.4 GHz SAR Test Requirements
SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial test
position procedure. SAR test reduction is determined according to the following.
1) When the reported SAR of the highest measured maximum output power channel for the exposure configuration

is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that position using the next highest measured output

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

18.5 OFDM Transmission Mode and SAR Test Channel Selection

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

18.6 Initial Test Configuration Procedure

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

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

18.7 Subsequent Test Configuration Procedures

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

configurations are required.
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19 RF Conducted Power Measurement
WLAN 2.4
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WLAN 5.3
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WLAN 5.8
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20. Transmit Antenna Separation Distances
20.1 Notebook Device Type
Per FCC KDB 447498 D01v06, the SAR exclusion threshold for distances < 50
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20.2

Tablet PC Device Type

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

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

F ‘Ourtput power ‘Separation distances (mm) SAR Exemption
(MHz) dBm mW Rear Edge'l‘EdgeI‘Edge3|Edge4| Front Rear ‘ Edge 1 ‘ Edge 2 | Edge 3 | Edge 4 ‘ Front
WLAN Main Antenna
482 16,00 40 235 12 8651 | 23856 | 25753
5320 1100 13 235 12 8651 | 23856 | 25759
5700 10.50 It 235 12 86.91 | 23856 | 257.59
5815 1100 13 235 12 8691 | 23856 | 257.59
WLAN Aune Antenna
482 15.50 35 235 44 61 1624 | 36216
5320 1100 13 235 44 &1 1624 | 36216
5700 10.50 11 235 44 1 1624 | 36216
5815 1100 13 235 44 E1 1624 | 36216
Bluetooth Antenna
2480 ‘ 700 | 5 u 235 | 44 ‘ &1 ‘ 1624 | 36216
Note

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

production units.

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

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

4. If the antenna separation distance is > 50mm then the value listed is the output power threshold, above which SAR

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

be less than 3 for SAR exemption.

5. Formulas round separation distance to nearest mm and power to nearest
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Transmit Antenna Separation Distances (Tablet PC Type)
Edgel
A T
12 mmy 1
- W . 1
- 257.59 mm : m' B?_.E_I____rfl_l:rl‘:m_
i fd 4 ITIIT;
\E_.
" 362.16 mm < et mm
Edged i ,al Edge2
{238.56 mm
1624 mm
&
Edge3
Rear
& 225 mm A
o] .
Aux
Front
<The Distance information of Antenna to Edges of Tablet PC>
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21. SAR Data Summary
21.1 Notebook Device Type
WLAN 2.45 GHz Body SAR
| - ‘ ‘ Traffic Channel | Power(dBm) Peak SAR of 1-g SAR Scaling Factor icaling ‘ l-gsiclz;led
o Mode Area (W/kg)) (Power) acten m Elog
Position Frequency Scan(W/kg) (Duty (W/kg) No
( cycle)
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21.2 Tablet PC Device Type
WLAN 2.45 GHz Body SAR
Traffic Channel Power(dBm) . Scalin: 1-g Scaled
| EUT ‘ Mod | ‘ Peak SAR ‘ e e e Factor ‘ SAR ‘ Plot |
Position ode Frequency S © VK:/T( (Duty (W/kg) No
( can( g cycle)
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General Notes:

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

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

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

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

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

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

447498 DO1v06.

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

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

determined SAR test exclusion for adjacent edge configurations.

WLAN Notes:

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

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

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

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

5. WLAN transmission was verified using a spectrum analyzer.

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

7. When the specified maximum output power is the same for both UNII Bandl and UNII Band 2A, begin SAR
measurement in UNII band 2A; and if the highest reported SAR for UNII band 2A is < 1.2W/kg, SAR is not
required for UNII band1 > 1.2W/kg, both bands should be tested independently for SAR.
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22. SAR Measurement Variability
22.1
Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency band,

Measurement Variability

which was determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media were required for SAR measurements in a
frequency band, the variability measurement procedures were applied to the tissue medium with the highest measured
SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These additional
measurements were repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device was returned to ambient conditions (normal room
temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.

SAR Measurement Variability was assessed using the following procedures for each frequency band:

1. When the original highest measured SAR is > 0.80 W/kg, the measurement was repeated once.

2. A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original and first
repeated measurements was > 1.20 or when the original or repeated measurement was > 1.45 W/kg (~ 10% from the 1-
g SAR limit).

3. A third repeated measurement was performed only if the original, first or second repeated measurement was > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.

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

lst 25( 35(
Traffic Channel Separation | Measured
EUT Mode Distance 1g SAR LG Ratio Rentatd Ratio Rencated Ratio
Position Frequency | o (mm) (W/kg) 1g 1g 1g
(MHz) 8 | SAR(W/kg) SAR(W/kg) SAR(W/kg)
WLAN
Edge 2 5 45 GHz 2462 11 0 0.976 0.977 1.00 N/A N/A N/A N/A

22.2 Measurement Uncertainty

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

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

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

23.2 The Simultaneous Transmission possibilities are listed as below

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

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

23.3 Simultaneous Transmission Procedures
This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis
is required. Per FCC KDB 447498 D01v06 4.3.2, simultaneous transmission SAR test exclusion may be applied
when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a specific a physical test

configuration is
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23.3.2 Tablet PC Device Type

Frequency Output power Separation distances (mm) Estimated SAR Value
(MHz) dBm | mW Rear | Edge 1| Edge 2 | Edge 3 | Edge4| Front Rear | Edge 1 | Edge 2 | Edge 3 | Edge 4 | Front
WLAN Main Antenna
2462 16.00 40 235 12 [ 8691 [ 23856 [ 257.59 Measure | Measure | 0400 | o400 | o400
5320 11.00 13 235 12 | 8691 | 23856 | 257.59 Measure | 0333 | o400 | o400 | o400
5700 10.50 11 235 12 | 8691 | 23856 | 257.59 Measure | 0292 | o400 | o400 | o400
5825 11.00 13 235 12 | 8691 | 23856 | 257.59 Measure | 0349 | o400 | o400 | o400
WLAN Aux Antenna
2462 15.50 35 235 | 644 | 61 | 1624 | 362.16 Measure | 0.400 | Measure | 0.400 | 0.400
5320 11.00 13 235 | B44 | &1 | 1624 | 36216 Measure | 0400 | Measure | 0400 | o400
5700 10.50 11 235 | B44 | &1 | 1624 | 36216 Measure | 0400 | Measure | 0400 | o400
5825 11.00 13 235 | B44 | 61 | 1624 | 36216 Measure | 0400 | Measure | 0400 | o400
Bluetooth Antenna
2480 | 700 | 5 | 235 | 644 | 61 | 1624 | 362.16 [l o210 [ 0400 [ 0175 [ 0400 [ 0.400
Body SAR Simultaneous Transmission Analysis
Simultaneous TX | configuration | 2.4 GHz Main Ant SAR(W/kg) | Bluetooth SAR (W/kg) | YSAR (W/kg)
Rear 0.153 0.210 0.363
Bod Edgel 0.798 0.400 1.198
0 ; ;
v configuration 5 GHz Main Ant SAR(W/kg) Bluetooth SAR (W/kg) | Y SAR (W/kg)
Rear 0.080 0.210 0.290
Note:

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

2. Output power is the maximum rated power (including tune-up or manufacturing tolerances) and includes source-
based averaging.

3. Formulas round separation distance to nearest mm and power to nearest mW before calculating estimated SAR or
determining if SAR is excluded.

4. The above numerical summed SAR was below the SAR limit. Therefore, the above analysis is sufficient to
determine that simultaneous transmission cases will not exceed the SAR limit. Therefore, no volumetric SAR

summation is required since the numerical sums are below the limit.
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Appendix A A.1 Verification Test Plots for 245S0MHz
A.2 Verification Test Plots for 5300 MHz
A.3 Verification Test Plots for 5600 MHz
A.4 Verification Test Plots for 5800 MHz

A.5 SAR Test Plots for WLAN 2450 MHz (Notebook Mode)
A.6 SAR Test Plots for WLAN 5300 MHz (Notebook Mode)
A.7 SAR Test Plots for WLAN 5600 MHz (Notebook Mode)
A.8 SAR Test Plots for WLAN 5800 MHz (Notebook Mode)

A.9 SAR Test Plots for WLAN 2450 MHz (Tablet Mode)

A.10 SAR Test Plots for WLAN 5300 MHz (Tablet Mode)
A.11 SAR Test Plots for WLAN 5600 MHz (Tablet Mode)
A.12 SAR Test Plots for WLAN 5800 MHz (Tablet Mode)

Appendix B B.1 Uncertainty Analysis

Appendix C C.1 Calibration certificate for Probe
C.2 Calibration certificate for DAE
C.3 Calibration certificate for Dipole
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Appendix A.1 Verification Test Plots for 2450 MHz
Date: 2016-04-18

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Mame: 2450M He Venfication da53:0

Input Power ; 100 mW
Ambient Temp: 22.9 C Tissue Temp: 218 °C
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:892

Commumcatnon Systerc UTD 0, CW (0); Frequency: 2450 MHz Duty Cyele: 1:1
Medium parameters used: £= 2450 MHz, ¢ = 1.988 S/m; g = 52,936, p = 1000 kg/m*
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(7.42, 7.42, 7.42); Calibeated: 201 5-09-28;
- Sansor-Surface: 1. dmm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

- Phanmtom: ELI v4.0; Type: QDOVAMIBE; Senal: TP: 1200

- DASYS52 528 8(1222)SEMCAD X 14.6.10(7331)

Verilication/2450MHz Verification/Area Scan (101x101x1): Interpolated gnd: dyv=1.000 mm, dy=1.000 mm
Maxarmm value of SAR (interpolated) = 8.89 Wikg

Verilication2450MHz Verilication/Zoom Scan (Tx7x7)Cube 0: Measurement grid: dye=5mm, dy=>5mm,
dz=5Smm

Reference Value = 45.68 Vim, Power Drift = 0.1 5 dB

Peak SAR (extrapolated)= 105 Wikg

SAR(1 g) = 5.37 W/ke; SAR(10 g) = 2.56 W/kg

Maximum value of SAR (measured) =8.71 Wik

Wikg
B.830

7.114
5.338
31.562
1.787

0o
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Appendix A.2 Verification Test Plots for 5300 MHz
Date: 2016-04-23

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Mame: 3300MHer Verfication da53

Input Power ; 100 mW
Ambient Temp : 23.0 'C Tissue Temp : 21.7°C
DUT: Dipole DSGHzVY; Type: DSGHEVZ; Serkal: DSGHzV2 - SN: 1106

Commumcatnon Systerc UTD 0, CW (0); Frequency: 5300 MHz Duty Cyele: 1:1
Medium parameters used: = 5300 MHz, 6= 5.401 S/m; g = 49.204; p= 1000 kg/m?
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(4.1, 4.1, 4.1}, Calibrated: 2015-09-28,
- Sansor-Surface: 1. dmm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

- Phanmtom: ELI v4.0; Type: QDOVAMIBE; Senal: TP: 1200

- DASYS52 528 8(1222)SEMCAD X 14.6.10(7331)

Veriflication/S300MHz Verification/Area Scan (81x81x1): Interpolated grid: dy=1.000 mm, dy=1.000 mm
Maxarmm value of SAR (interpolated) = 15.7 Wikg

Verilication/S300MHz Verification/Zoom Scan (Tx7x7)Cube 0: Measurement grid: de=4mm, dy=-4mm,
dz=1_4mm

Reference Value = 53 45 Vim, Power Drift = 0.10 dB

Peak SAR (extrapolated) = 255 Wikg

SAR(1 g) = 7.58 Wikg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 1 7.8 Wik

Wik
15.700

12.560
9.420
6.280
.140
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Appendix A.3 Verification Test Plots for 5600 MHz
Date: 2016-04-24

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Mame: 56000MHr Venfication das3:0

Input Power ; 100 mW
Ambient Temp : 23.3 C Tissue Temp : 223°7C
DUT: Dipole DSGHZVY; Type: DSGHEV?; Serkal: DSGHzV2 - SN: 1106

Commumcatnon Systerme ULD 0, CW (0); Frequency: 5600 MHz Duty Cyele: 1:1
Medium parameters used: £= 5600 MHz, 6= 5.811 S/m; g = 49374, p= 1000 kg/m?
Phantom section: Flat Section

DASYS2 Configuration:

- Probe:; EX3DVY - SN3862; ConvF(3.75, 3.75, 3.75); Calibeated: 201 5-09-28;
- Sensor-Surface: 1. dmm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

- Phamtom: ELI v4.0; Type: QDOV AR IBB; Senal: TP: 1200

- DASYS52 52 8 8(1222)5EMCAD X 14.6.10(7331)

Veriflication/S6000MHz Verilication/Area Scan (81x81x1): Interpolated grid: dy=1.000 mm, dy=1.000 mm
Maxamim value of SAR (interpolated) = 178 Wikg

Verilication/S6000Hz Verilication/Zoom Scan (Tx7x7)Cube 0: Measurement grid: de=4mm, dy=4mm,
dz=1_4mm

Reference Value = 56.68 Vim, Power Drift = -0.05 dB

Peak SAR (extrapolated) = 309 Wikg

SAR(1 g) = 7.89 W/ke: SAR(10 g) = 2.2 Wikg

Maximurmn value of SAR (measured) = 19.9 Wikg

Wikg
17.800

14.240
10.680
1.z0
31.560
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Appendix A.4 Verification Test Plots for 5800 MHz
Date: 2016-04-24

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Mame: S800MHr Venfication das3:0

Input Power ; 100 mW
Ambient Temp : 23.3 C Tissue Temp : 223°7C
DUT: Dipole DSGHZVY; Type: DSGHEV?; Serkal: DSGHzV2 - SN: 1106

Commumcatnon Systerme ULD 0, CW (0); Frequency: 5800 MHz Duty Cyele: 1:1
Medium parameters used: £= 5800 MHz, 6= 6.157 S/m; g, = 49.185, p = 1000 kg/m*
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SM3862, ConvF(3.82, 3.82, 3.82); Calibrated: 201 5-09-28;
- Sensor-Surface: 1. dmm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

- Phamtom: ELI v4.0; Type: QDOV AR IBB; Senal: TP: 1200

- DASYS52 52 8 8(1222)5EMCAD X 14.6.10(7331)

Veriflication/S8000MHz Verilication/Area Scan (81x81x1): Interpolated grid: dy=1.000 mm, dy=1.000 mm
Muaxamm value of SAR (interpolated) = 17.3 Wikg

Verilication/S8000Hz Verilication/Zoom Scan (Tx7x7)WCube 0: Measurement grid: dy=4mm, dy=4mm,
dz=1_4mm

Reference Value = 590 50 Vim, Power Drift = 0.10 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(1 g) = 7.44 W/kg: SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 18.9 Wike

Wikg
17.300

13.840
10.380
6.920
3.460
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Appendix A.5 SAR Test Plots for WLAN 2450 MHz (Notebook Mode)
Date: 2016-04-18

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Mame: 2 A5GHz WLAN 802.11b Base CHI11 Main.das3.0

Ambient Temp : 22.9 C Tissue Temp: 218 °C
DUT: NPT40LU5L; Type: Samsung Notebook; Serfal: 0LPS91ZH4000261)

Communication Syster: ULD 0, WLAN 2.45GHz (0); Frequency: 2462 MHz Duty Cycle: 111
Medium parameters used: £= 2462 MHz, 6= 1.992 S/m; & = 52.96, p = 1 (00 I»:ga'mj'
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(7.42, 7.42, 7.42); Calibrated: 201 5-09-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

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

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

WLAN/2.45GHz_WLAN_802.11b_Base CH11_Main/Area Scan (131x131x1): Interpolated grid: de=1.000
i, dy=1.000 mm

Muoamum value of SAR (interpolated) = 0.878 Wikg

WLANRZ45GH2z_WLAN_802.11b_Base CHI11_Main/Zoom Scan (7Tx7x7)/Cube 0: Measurement grid:
ie=5mm, dy=5mm, de=3mm

Reference Value = 4,493 Vim; Power Drift =-0.07 dB

Peak SAR {extrapolated) = 1.13 Wikg

SAR(1 g) = 0,517 W/ikg: SAR(ID 2 = 0.224 Wikg

Maximum value of SAR (measured) = 0.904 Wike

Wikg
n.a7a

0.702
0527
0.351

0176
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Appendix A.6 SAR Test Plots for WLAN 5.3GHz (Notebook Mode)
Date: 2016-04-23

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Name: 53GHz WLAN 802 11lae VHIED Base CHS8 Mainda53.0

Ambient Temp : 23.0 °C Tissue Temp: 21.7°C
DUT: NPT40U5L; Type: Samsung Notebook; Serfal: 0LPS91ZH 40002610

Communication Systern: ULD 0, 5GHz WLAN (0), Frequency: 5290 MHzDuty Cyele: 1:1
Medium parameters used: £= 5290 MHz, 6 = 5.386 5/m; g = 49214, p= 1000 kg*'mi
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvFid.1, 4.1, 4.1} Calibrated: 2015-00-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

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

- DASYS2 52 BR(122NSEMCAD X 14.6.10(7331)

WLAN/S3GHz2_WLAN_802.11ac_VHTS0_Base CHS8_Main/Area Scan (131x131x1): Interpolated gnd:
dx=1.000 mm, dv=1.000 mm
Muaxamum value of SAR (interpolated) = 3.01 Wikg

WLAN/MSIGHz_WLAN_B02.11ac_VHTS0 Base CHS8 Main/Zoom Scan (7Tx7x7)/Cube 0: Measurement
grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 6,087 Vim; Power Drift =006 dB

Peak SAR {extrapolated) = 2.62 Wikg

SAR(1 g) = 0,693 Wike SAR(ID 2 = 0,161 Wikg

Maximum value of SAR (measured) = 1.71 Wikg

Wikg
a.oo

2.408
1.806
1.204

n.602
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Appendix A.7 SAR Test Plots for WLAN 5.6GHz (Notebook Mode)
Date: 2016-04-24

Test Laboratory : SGS Iwmzu 1uunpc- L.almmlm}
File Mame; 560 d il

Ambient Temp : 23.3 C Tissue Temp: 223 °C
DUT: NPT40LU5L; Type: Samsung Notebook; Serfal: 0LPS91ZH4000261)

Commumication Systern: ULD 0, 5GHz WLAN (0}, Frequency: 5530 MHz Duty Cyele: 1:1
Medium parameters used: = 5530 MHz, 6= 5.672 5/m; & = 49,402, p= 1000 kg*'mi
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(3.75, 3.75, 3.75); Calibwated: 2015-09-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

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

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

WLAN/S.6GHz_WLAN_802.11ac_VHTS0_Base CH106_Main/Area Scan (131x131x1): Interpolated grid:
=1 000 mm, dv=1.000 mm
Muaamum value of SAR (interpolated) = 1.54 Wikg

WLAN/SOGHz_WLAN_B02.11ac_VHTS0_Base CHI106_Main@Zoom Scan (7x7x7)Cube 0:
Measurement gnd: dv=dmm, dy=4mm, dz=1.4mm

Reference Value = 16,69 Vim; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 2.84 Wikg

SAR(1 g) = 0.715 W/ikg; SAR(I0 2 = 0.217 Wikg
Maximum value of SAR (measured) = 1.82 W/ike

Wik
1.540

1.232
0.924
0616

0.308
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Appendix A.8 SAR Test Plots for WLAN 5.8GHz (Notebook Mode)
Date: 2016-04-24

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Mame: 5.8GHz WLAN 802 11ac VHTRO Base CHISS Aux.das3:0

Ambient Temp : 23.3 °C Tissue Temp: 223 °C
DUT: NPT40U5L; Type: Samsung Notebook; Serfal: 0LPS91ZH 40002610

Communication Systern: ULD 0, 5GHz WLAN (0); Frequency: 5775 MHzDuty Cyele: 1:1
Medium parameters used: £= 5775 MHz, 6=6.12 8/m; & = 49.211; p = 1 000 I»:ga'mj'
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - 3MN3802; ConvF(3.82, 3.82, 3.82); Calibrated: 201 5-09-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromes: DAEA Sn1430; Calibrated: 2016-03-21

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

- DASYS2 52 BR(122NSEMCAD X 14.6.10(7331)

WLAN/S.BGHz_WLAN_802.11ac_VHTSE0_Base_CHI55_Aux/Area Scan (131x111x1): Interpolated gnd:
dx=1.000 mm, dv=1.000 mm
Muaxamum value of SAR (interpolated) = 1.57 Wikg

WLAN/SSGHz_WLAN_B02.11ac_VHTS0 Base CHI155 AuxZoom Scan (7Tx7x7)/Cube 0: Measurement
grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 5315 Vim; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 259 Wikg

SAR(1 g) = 0.578 Wik SAR(I0 g) = 0,134 Wikg

Maximum value of SAR (measured) = 1.60 W/kg

Wikg
1.570

1.256
0.942
0.628

0314
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Appendix A.9 SAR Test Plots for WLAN 2450 MHz (Tablet Mode)
Date: 2016-04-18

Test Laboratory : SGS Korea (Gunpo Laboratory)
Tdee?

File Mame: 2 45GHz WLAN 802 11b Ed Test da53:0

Ambient Temp: 22.9 °C Tissue Temp: 218 °C
DUT: NPT40LU5L; Type: Samsung Notebook: Serial: 0LPS91ZH 40002610

Communication Systern: ULD 0, WLAN 2.45GHz (0); Frequency: 2462 MHz; Duty Cycle: 111
Medium parameters used: = 2462 MHz, o= 1.992 S/m; & = 52.96, p = | 000 Rga'mj'
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(7.42, 7.42, 7.42); Calibrated: 201 5-09-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electromcs: DAE4 Sn1430; Calibrated: 2016-03-21

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

- DASYS2 52 BR(122SEMCAD X 14.6.10(7331)

WLAN/2.45GHz_WLAN_802.11b_Edge CHI11_Aux RepeaiTest/Area Scan (91x131x1): Interpolated
gnd: dx=1.000 mm, dv=1.000 mm
Maoamum value of SAR (interpolated) = 185 Wikg

WLANZ45GH2z_WLAN_802.11b_Edge CH11_Aux_RepeatTest/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dv=3mm, dy=5mm, de=5mm

Reference Value = 12.34 Vim; Power Drift=0.14dB

Peak SAR (extrapolated) =237 Wik

SAR(1 g) = 0,977 Wikg: SAR(I0 g) = 0.371 Wikg

Maximum value of SAR (measured) = 1.87 Wik

Wik
1.850

1.480
1.110
0.740

0.370
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Appendix A.10 SAR Test Plots for WLAN 5.3GHz (Tablet Mode)
Date: 2016-04-23

Test Laboratory : SGS Korea (Gunpo L-al:milm}
File Mame: 5.3GHz WLAN 802 .

Ambient Temp : 23.0 °C Tissue Temp: 21.7°C
DUT: NT740U5L; Type: Samsung Notebooks Serial: 0LPS91ZH400026D

Communication Systern: ULD 0, 5GHz WLAN (0), Frequency: 5290 MHzDuty Cyele: 1:1
Medium parameters used: £= 5290 MHz, 6 = 5.386 5/m; g = 49214, p= 1000 kg*'mi
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SN3862; ConvFid.1, 4.1, 4.1}, Calibrated: 2015-09-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

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

- DASYS2 52 BR(122NSEMCAD X 14.6.10(7331)

WLAN/S3GHz_WLAN_802.11ac_VHTS0_Edge2 CHS8_Aux/Area Scan (91x131x1): Interpolated grid
dx=1.000 mm, dv=1.000 mm
Muaxamum value of SAR (interpolated) = 1.51 Wikg

WLAN/SIGHz_WLAN_B02.11ac_VHTS0 Fdge2 CHS8_Aux/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 6,538 Vim; Power Drft =002 dB

Peak SAR (extrapolated) = 1 88 Wikg

SAR(1 g) = 0,516 Wikg SAR(ID 2 = 0,145 Wikg
Maximum value of SAR (measured) = 1.24 Wikg

Wik
1.510

1.208
0.906
0604

0302
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Appendix A.11 SAR Test Plots for WLAN 5.6GHz (Tablet Mode)
Date: 2016-04-24

Test Laboratory : SGS Korea (Gunpo L-al:milm}
File Mame: 5.6 WLAN 802 )

Ambient Temp : 23.3 C Tissue Temp: 223 °C
DUT: NT740U5L; Type: Samsung Notebook; Serial: 0LPS91ZH400026D

Commumication Systern: ULD 0, 5GHz WLAN (0}, Frequency: 5690 MHz Duty Cyele: 1:1
Medium parameters used: = 5690 MHz, 6= 5.974 $/m; & = 49315, p= 1000 kg*'mi
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - SN3862; ConvF(3.75, 3.75, 3.75); Calibwated: 2015-09-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

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

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

WLAN/S.6GH:_WLAN_802.11ac_VHTS0_Edge2 CH138 _Aux/Area Scan (91x131x1): Interpolated grid
=1 000 mm, dv=1.000 mm
Maxamum value of SAR (interpolated) = 1.67 Wikg

WLAN/S.OGHz_WLAN_802.11ac_VHTS0 Fdge2 CHI138_AuxZoom Scan (7Tx7x7)/Cube 0:
Measurement gnd: dv=dmm, dy=4mm, dz=1.4mm

Reference Value = 6, 388 Vim; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 2.58 Wikg

SAR(1 g) = 0,520 Wikg: SAR(ID 2 = 0,136 Wikg
Maximum value of SAR (measured) = 1.41 Wikg

Wik
1.670

1.336
1.002
0668

0.334
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Appendix A.12 SAR Test Plots for WLAN 5.8GHz (Tablet Mode)

Date: 2016-04-24

Test Laboratory : SGS Korea (Gunpo L-al:milm}
File Mame: 58GHz WLAN 802 .

Ambient Temp : 23.3 °C Tissue Temp: 223 °C
DUT: NPT40U5L; Type: Samsung Notebook; Serfal: 0LPS91ZH 40002610

Communication Systern: ULD 0, 5GHz WLAN (0); Frequency: 5775 MHzDuty Cyele: 1:1
Medium parameters used: £= 5775 MHz, 6=6.12 8/m; & = 49.211; p = 1 000 Rga'mj'
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DV4 - 3MN3802; ConvF(3.82, 3.82, 3.82); Calibrated: 201 5-09-28;
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electromes: DAE4 Sn1430; Calibrated: 2016-03-21

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

- DASYS2 52 BR(122NSEMCAD X 14.6.10(7331)

WLAN/S.8GH:_WLAN_802.11ac_VHTS0 _Edge CH155_Aux/Area Scan (91x131x1): Interpolated grid
dx=1.000 mm, dv=1.000 mm
Maamum value of SAR (interpolated) = 2.02 Wikg

WLAN/S.SGHz_WLAN_RB02.11ac_VHTS0 FEdge CHI155_Aux/Zoom Scan (7x7x7)Cube 0: Measurement
grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 5957 Vim; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 2.79 Wikg

SAR(1 g) = 0653 Wike SAR(ID 2 = 0,172 Wikg
Maximum value of SAR (measured) = 1.74 Wikg

Wik
2.020

1.616
1212
0.608
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Appendix B.1 Uncertainty Analysis DASYS #2

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

a b c d e = f(d,k) f g h : k
cxf/e cxgle
IEEE 1528 Tol Prob . Ci Ci lg 10g Vi
Uncertainty Component Div.
2013 (%) Dist. (1g) | (10g) | wui(%) | ui(%) | (Veff)
Probe calibration E2.1 6.55 N 1 1 1 6.55 6.55 o
Axial Isotropy E22 4.7 R 1.73 0.71 | 0.71 1.92 1.92 o0
Hemispherical Isotropy E2.2 9.6 R 1.73 0.71 | 0.71 3.92 3.92 0
Boundary Effects E23 1 R 1.73 1 1 0.58 0.58 o
Modulation Response E2.5 24 R 1.73 1 1 1.39 1.39 o0
Linearity E24 4.7 R 1.73 1 1 2.71 2.71 o
System Detection Limits E24 0.3 R 1.73 1 1 0.17 0.17 S
Reabout Electronics E.2.6 0.3 N 1 1 1 0.30 0.30 o0
Response Time E.2.7 0.5 R 1.73 1 1 0.29 0.29 o0
Integration Time E.2.8 2.6 R 1.73 1 1 1.50 1.50 o0
RF Ambient Noise E.6.1 3 R 1.73 1 1 1.73 1.73 o0
RF Ambient Reflections E.6.1 3 R 1.73 1 1 1.73 1.73 o0
Probe Positiones E.6.2 1.5 R 1.73 1 1 0.87 0.87 o0
Probe Positioning E.6.3 2.9 R 1.73 1 1 1.67 1.67 o
Max SAR evaluation E.5 1 R 1.73 1 1 0.58 0.58 0
Test sample positioning E4.2 2.02/1.88 N 1 1 1 2.02 1.88 9
Device holder uncertainty E.4.1 3.6 N 1 1 1 3.60 3.60 4
Output power variation -
E29 5 R 1.73 1 1 2.89 2.89 0
SAR drift measurement
Phantom uncertainty E3.1 4 R 1.73 1 1 2.31 2.31 o0
ge"n";eif:iisiffysﬁlﬁ g‘;ﬁlgﬁgﬁf}f‘s in E32 1.2 R 1.73 1 {084 | 069 | 058 |
Liquid conductivity—measurement E.3.3 1.76 N 1 0.78 | 0.71 1.37 1.25 5
Liquid permittivity—measurement E33 1.72 N 1 0.23 | 0.26 0.39 0.45 4
Liquid conductivity-temperature E34 5.22 R 1.73 0.78 | 0.71 2.35 2.14 o0
Liquid permittivity — temperature E34 0.84 R 1.73 023 | 0.26 0.11 0.13 o0
Combined standard uncertainty
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Appendix C.1 Calibration certificate for Probe(S/N 3862)

Calibration Laboratory of A § Gchwsizerischor Kalibriardienst

Schmid & Pariner % o Servics suinse ditalonnags
Engineering AG e 5 Sarvizio svigsero i tarsturs

Zoughasssirasse 43, 3004 Zurich, Switteriand "‘@.ﬂa*“‘ Swiss Calibration Service EIETED]

Acchedied by P Swist Accredinton Serece (5A5) Accroditation Mo.. SCS 0108 __-

The Swiss Accreditation Sorvice i one of the signatores 1o the EA ol AL B

Muitiistornl Agroement for the recognition of callbration cenificabes :

cient  SGS [Dymsiec) Ceniificain No: EX3-3862_Sep15

CALIBRATION CERTIFICATE

Ot EX30V4 - SN:3862

Caitwsiion precedunss) QA CAL-01.v0, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.vE

Calibration procedure for dosimetric E-field probes

Calitwaton date Bq:mmhur 28, 2015

Tras cAlERGoN conficaln 0oCuments T iraceabiity 10 nafional standands, which reakee (e physcal units of meisurementa (51)
The messuromats Bid P Unceisees with confidance probstddy ane ghan on (he iolicwing pages and sr parl of the cenificate

Al caliteaions fuva been conducing in i Gosed bombany faclity. enviecorement lemperabors (22 & 71°C #nd hurmedly < TOW

Caiibration Equipmsnl used (MATE oo for calisration)

Prirary Standards o | Cal Datn (Carticatn b | Scheduled Calbration
Prower mter E44198 GE41793874 01-Age-15 [No 21702128 e 18
Power seneor E44124 MY AE0RT 01-Api-15 (No. 21702138} M -18
Fetrence 3 o Awhuator | SN 55054 [ 0¥-Ape-13 (No. 277-07124) Weat-10
| Reterance 20 dB Mienumlor | S8 G5277 (0% D116 (No. 21T02133) AAsi- 1 —
Rednnence 30 dBl Allenusiod SN 55128 [30b) O1-Ape-15 (Mo 21T-02133) : Aisr-16
Rsfarence Prabs ES30VE 4 3013 H-Owc-14 Mo, ES3-3013 Dec 14} Dac15
DAES 5N, BED td-Jan-18 {Ma. [AES-S50_lan15] Jon18
| Secondary Standards o Check Date (1 housi) | Serwdulod Check
RF panarmor HF BS4BC USISFL0TO0 4-Aug-58 [in house check Apr-13) I house chach: Agr- 18
Metwork Analyner HP BIS3E | usarasoses 18-Oet-01 {in howse check Oc-14) 1 i heuse chci Del-15
h;nml Funchon Segruiurg
Calirabed ty Isran Elnncuy Laboratory Techescian f E ? [

tstund: Saptemias 30, 2015

apprcrved by Kata Posovc Tochescal Marager e I
e A

This ummﬂm‘l_@:l::r_n_ll ot be reproduced except i full without whiltten apoeval of e ooy

Cortifice No: EX3-3862_Sepl15 Page 1ol 11
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Calibration Laboratory of Py §  Schwsizerischor Kalibrierdienst
Schmid & Partner 2 ¢ Service suisse d'itslonnage

Engineering AG z X g Serviio svizzer ol tarstura
Zoughauestrasse 43, BI04 Zurich, Switzedand ’ﬁ Ewiss Calibration Servics
Accrecitad by the Swis Accradibatian Sarvca [SAS) accreditation Mo.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Mublitateral Agresment for the recognition of calibration certificates
Glossary:
TaL tissue simulating liguid
NORMXY,Z gengithity in free space
CanvF sansitivity in TSL / NORM:x,y.z
DCP diode comprassion point
CF crest factor {1/duly_cyele) of the RF signal
ABCD modulation dependent linearization parameters
Folarization ¢ p ratation around probe axis
Polarization & & rotation around an axis that is in the plane normal e probe axis (at measurement centar),

i.e., & =0 is normal to probe axis

Connector Anghe information used in DASY system to align probe sensor X to the robet coordinate system

Calibration is Performed According to the Following Standards:

8] |EEE Std 1528-2013, "IEEE Recommended Practice for Detarmining the Peak Spatiak-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Techniques®, June 2013

b) I1EC 622051, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proxEmity b the ear (frequency range of 300 MHz to 3 GHz)", February 2005

c) IEC 6220%-2, "Procedura to determina the Specific Abacrption Rate (SAR) for wirgless communication davices
usad in close proximity to the human body (frequency range of 30 MHz o 6 GHz)", March 2010

d) KDB 3565664, "SAR Measurement Requiremants for 100 MHz to 6 GHz®

Methods Applied and Interpretation of Parameters:

= NORMy, vz Assessed for E-figld polarization 8 = 0 {1 < 900 MHz in TEM-cell; [ > 1800 MHz: R22 waveguidae).
NORM:x,y, 2 are only intermediate wvalues, L.a., the uncertainties of NORMx, v,z does nof affect the Ej-ﬁeld
uncertainty inside TSL (sea below Canv).

«  NORM{Nx ¥ 2 = NORMx y z * frequency_response (see Frequency Response Chart). This linearization is
implemanted in DASY4 softwars versiona later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ComeF.

« DCPxy.z: DOP are numerical Enearization parameters assessed based on the data of powar sweep with CW
signal (no unceriainty required), DCP does not depend on frequency nor media.

+  PAR:PAR i3 the Peak to Average Ratio that is not calibrated but determingd based on tha signal
characteristics

s Axyz Bxyz Cxyz Dxyz VRxyz A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameaters do not depand an frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across tha diods.

= ConuF and Boundary Effect Paramelers: Assessed in flat pharntom using E-field (or Temperature Transfer
Standard for f < B0O MHz) and inside waveguide using analytical field distributions bagsed on power
measurements for f = BO0 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth} of which typical uncertainty values are given. These parameters an
used in DASY4 sofiware to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORM:, v,z * ConvF whereby the uncertalnty correspands to that given for GonvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows axtending the validity fram £ 50 MHz ta £ 100
Hz.

s Spharical isotropy (30 dewviation from fsolropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offsel The sensor offset corrésponds to tha offset of vidual measurement center fram the probe tip
jon probe axis). No talerance required.

= Connector Angle: The angle is assessaed using the information gained by detarmining the NORMx {no

uncartainty required).
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EX30W — SMN:3B62 Septembar 28, 2015

Probe EX3DV4

SN:3862

Manufactured:  February 2, 2012
Calibrated: September 28, 2015

Calibrated for DASY/EASY Systems

{Mate: mon-compatibla with DASY 2 systam!)
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EXIDNV4- SN 3862

Saptember 26, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2} |
Norm [WVinimpE 0.3r 0.35 0.4 £10.1 %
| DCP (mvi® 105.6 101.3 98.9 _
Meodulation Calibration Parameters
uiD Communication System Name A B G D VR Unc™
dB | dBvuv dB m [k=2} |
R E ¥ | oo 0.0 10 | 000 | 1568 | +33%
B Y | oo 0.0 1.0 146.1
z 0.0 an 1.0 143.0

* The unceraindies of Mam XY, Z do not affec! tha E%-faid urcatainty inside TEL [zee Pages 5 and ).
¥ paumarical lingarizatian parameter: uncerainty nol requined.

“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%.

L Lincertainty is determined using the mac. desiafion from near response applying reclangular diskibufon and is exprassed for 1ha squeans of the

fiald valua.
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EXIDN4- SN:2882 Seplember 28, 015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative _ | Coaductivity | Depth ™~ Une
f(MHz)® | Permittiviey " {sim)F ConvF X | ConwFY | CorvFZ | Mpha® |  (mm) {k=2}
B35 41,5 0.90 9.78 578 9.78 23 | 19z | 2120%

00 41.5 0,897 9,41 9.4 9.41 018 1.72 £12.0 %
1750 40.1 1.37 8.31 B.31 831 0,34 a5 $12.0 %
| 1800 40.0 1.40 5.04 8.04 8.04 0.31 0.80 +12.0% |
2300 39.5 1.67 7.66 7.66 7.66 0.25 1.00 120 %
2450 39.2 1.A0 T.22 7.22 7.22 I 0.27 0.99 +12.0 %
2800 39.0 1,06 ~ 710 7.10 7.10 0.25 { 1.13 +12.0 %
5200 36.0 4 66 5.14 514 5.14 0,40 i 1,80 .r 131 %
5300 a5a 4. 76 4.94 d4.94 d4.54 040 | 180 | £131%
2500 35.68 498 4,70 470 | 470 B | 0.40 ! 1.80 i 131 %
5600 355 5.07 4.38 4.39 4.38 045 | 180 | +13.1 %
SB00 35.3 5.27 457 4.37 4.37 0.50 1.80 +13.1 %

ke Frequancy valicily aboug 300 MHz of + 100 MHz anly apples for DASY wd.d and higher (see Page 2), elke & & resiricled 1o 2 50 MHz The
uneartanty is the RES of the ConvF unceainty t calbration frequency and the uncartaimty for fhe indicated frequency band. Frequency validity
talow 300 MHz s 2 10, 28 40, BD and 70 MHz for Corn aesessments at 30, 84, 128, 160 and 220 MHz respactively. Above 5 GHz Treguency
vlidily can be extended to & 110 MHz.

" Irequencies below 3 GHZ. the validity of =sus parsmetars {; and o) can ba relaxed i 0% o igud compensation foomula is appiied o
measuned SAR values. A frequencies abava 3 GHz, the validity of tissue parameters (z and o) is restricied (o + 5% The uncerdsinty & the R3S of
the GorvF uncertamnty for indicated farge? tissue parameters.

¥ alphaiDepth ane deteminad during calibration, SPEAG warrarts thal the remaining deviation due La the boundary affec alter compensation is
abways less than + 1% for reguencies below 5 GHz and below & 2% for frequencies bebassn 3.8 GHz & any dislarnos larger than half the prabe tip
dimmesar fram the boundary.
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EX3Dv4— 3N.3862 Soptember 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unc
f(MHZ)® | Permittivity" {8im}" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2} |
Bi5 55.2 oa7 | ar | a7 8.70 0.18 165 | +120%
1750 53.4 1.48 B.02 a.02 802 l CI.SB__'_ 0,85 £ 12.0 %
1900 53,3 1.52 T.77 T.FT T.I7 0.26 1.04 +12.0 %
2480 52.T 1.95 742 T.42 7.42 0,30 0.95 +12.0 %
2600 52.5 2.18 7.28 7.28 7.28 0.25 0.57 +12.0 %
5200 4540 5,30 4,32 4.32 4.32 0.50 ; 1.90 131 %
5300 48.9 542 4.10 410 4,10 0.50 1: 1,50 113.1 %
| 5600 48.5 5.77 A.T75 3.75 375 0.50 1.90 +13.1% |
SB00 4E2 .00 3.62 g2 | asm2 0.55 1.90 +13.1 %

E Frequancy valicily above 300 MHz of + 100 MHz anly applies for DASY w44 and higher (sae Page 2), che i & resticted o £ 50 MHz. The
ungarainy is the RSS of the ConvF uncarainty &t calibration frequency and the uncertamty for the indicated frequancy band. Frequency validity
balow 300 MHZ i5 = 10, 25, 40, 50 and 70 MHz for GomeF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHe freguency
valldity can be sxtented ta + 110 MHz

F i freguencies below 3 GHE the vakdity of fsus parametens (¢ 89 of can be retaxed 1o 2 10% o Equid compensation Tormuia & appied to
meesred AR vales, Al freguencies abowa 3 GHz, the validity of issus parameiers (€ and a) s resiicled o+ 5%. The uncerainty s the R3S of
the GorF uncertanty for indicated target tissus paramaters

¥ glphaiDepth are detemingd during callbration, SPEAG warants thal the rmaining deviaticn dus i the Boundary effect after compersation is
always |ess than + 1% for freguencies below 3 GHz and balow + 2% for frequencies betesan 3-6 GHz ai any distance larges than half the: probe: tip
digmitar fram the boundary.
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EX3Dn4- 5N 3862 Saptember 28, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

151 i i i
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30Vd= SM:3862

Saptarmber 28, 2015

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz.R22
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Uncertainty of Axial Isotropy Asseasment: +0.5% (k=2)
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EX3IDVa- 5N3862

Seplember 29, 2015

Dynamic Range f(SARead)
(TEM cell , fym= 1900 MHz)

JID‘_._
3 10
E
=]
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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EX30W4- 53052 Septamber 28, 2015

Conversion Factor Assessment

= B35 MHz, WGLS RS (H_conF) = 1000 MHz2 WGELS R22 (H_convE)
an’
i =
85
" y ul
= \I [
ER E =
= T
£ :
[T
i - 3=l
13 !
0|
-
03 = .
oo ; o . =
o ] - ] - 50 0 1] L a = o = = L)
= | B § v ?
d-:‘_:uu-el ﬂll!hlllﬂ |-.'r.\i-bJr' oA

Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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Ex3DNWd— SN:3B62 Seplember 28, 2015

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

Other Probe Parameters

Sensor Arrangement ] ' Trianguiar :
| Connectar Angle (7 | -2B.2
Wechanical Surface Detection Mode enabled |
| Optical Surface Detection Mode - disabled
| Probe Overall Length 337 mm
Probe Body Diameter | T i0mm |
Tip Langth g mm |
| Tip Diameter 2.5 mm
Prabe Tip to Sensor X Calibration Poim 1 mm
Probe Tip to Sensor Y Calibration Paint 1 mm
Probe Tip to Sensor Z Calibration Foint | 1 mm"|
Eﬂmnndﬁlﬂ_ I'l.lcasurunc:m Distance from Swrface o l 1.4 mm |
Cerfificate No: EX3-3862_Sep15 Faga 11 of 11
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Calibration Laboratory of L8, §  Sthweizsrischer Kallbrierdionst

Schmid & Partner s c Service sulsss d'dalonnage
Engineering AG e =y Seruizio svizzera di taraturs

Zoughausstrosse 43, B004 Zurich, Switzeriand S S Swiss Calibration Service

oo

Accredited by 1ha Swiss Accrediintion Serdce (SAS) Accreditation Mo.: SCS 0108

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

Musitilnteral Agr t o the qnition af calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robaot
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY systemn by

comparison with a calibrated instrument traceable o national standards. The figure given

corresponds to the full scale range of the voltmeter in the respective range.
= Connector angle: The angle of the connector is assessed measuring the angle

mechanically by a tool inserted. Uncertainty is not required.

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

DC Voltage Measurement Linsarity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measuremeant.

Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurament.

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

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

Input Offset Measurement: Output voltage and statistical results over a large number of
zaro voltage measurements.

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

Input resistance: Typical value for information: DAE inpul resistance at the connector,
during internal auto-zercing and during measurement.

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

Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, fullrange = -100...+300 mV
Low Range: 1LSB = 61nV, fullrange = -1......+3mV

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

Calibration Factors X ¥ z
High Range 404.000 + 0.02% (k=2) | 404.187 + 0.02% (k=2) | 404.021 + 0.02% (k=2)
Low Range 3.97417 + 1.50% (k=2) | 3.99744 + 1.50% (k=2) | 4.00834 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

253.5°%1°
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200031.18 -3.10 -0.00
Channel X + Input 20006.08 1.50 0.01
Channel X - Input -20002.66 2.96 -0.01
Channel Y + Input 200031.68 -2.83 -0.00
Channel Y + Input 20003.18 -1.18 -0.01
Channel Y - Input -20008.52 -0.80 0.00
Channel Z + Input 200032.65 -1.93 -0.00
Channel Z + Input 20003.81 -0.62 -0.00
Channel Z - Input -20006.89 -1.13 0.01
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 2001.13 0.13 0.01
Channel X + Input 201.16 0.1 0.06
Channel X - Input -188.65 0.31 -0.16
Channel Y + Input 2001.05 0.23 0.01
Channel Y + Input 200.42 -0.37 -0.18
Channel Y - Input -199.70 -0.49 0.24
Channel Z + Input 2000.72 -0.04 -0.00
Channel Z + Input 199.57 -1.12 -0.56
Channel Z - Input -201.13 -1.93 0.97
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 2,96 1.45
-200 -0.55 -2.01
Channel Y 200 -20.53 -20.60
- 200 20.12 19.64
Channel Z 200 -17.81 -18.51
- 200 16.71 15.91
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (pV) Channel Z (uV)
Channel X 200 - 2.07 -3.83
Channel Y 200 7.81 - 3.01
Channel Z 200 10.13 5.46 -
Certificate No: DAE4-1430_Mar16 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16018 16873
Channel Y 16237 13845
Channel Z 15847 17732
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10MO
Average (uV) min. Offset (uV) | max. Offset (uV) 24, laf:;a“m
Channel X 0.72 -0.08 2.25 0.40
Channel Y -1.21 -1.99 0.25 0.37
Channel Z -1.07 -1.88 -0.08 0.43
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vce) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) ~0.01 -8 -9
Certificate No: DAE4-1430_Mar16 Page 5 of 5
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Appendix C.3 Calibration certificate for Dipole
Calibration Laboratory of A Schwetzerischer Kallbriendansl
4 ot
Schmid & Partner S Servion sulsse étalonnags
Engineerng AG —— Servizio svirsero di taratura
mmﬂm- E:s 8004 Zurich, Switsoriand % ﬁ«f Bwiss Calibration Sorvies e
Accrodited by the Swiss Accreditnson Sanica (SAS) Accroditation Mo.: SCS 0108 7%{
The Swiss Accreditation Service is one of ihe signatories o the EA
Muitilateral Agreement for the recognition of caliboation certificates A ]
cient  SGS (Dymstec) Cortiicats Ho: D2450V2-892_Apr15
CALIBRATION CERTIFICATE
Cepect D2450V2 - SN: Baz
Calibraticn procedura(s) QA CAL-05.v0
Calibration procedure for dipole validation kits above 700 MHz
Cafitration date: Apnl 22, 2015
This calbration cerilficats documants the 1rtl:nlb||l1'[ 1o nafional siandards, which roaliizs tha w urits gl messisemes (51
The mofsurdmants and e uwhoarainisd Wwih confdancs probability memﬂmmiﬂﬂ“ part of tho carbficala.
All cafibmafions have baen conduciad i he ciassd mmimlﬂy. aivimamon bemparalung (22 + 3°C w“l.!"ﬂ'llﬂ',' < TI%.
Caliraticn Equipment used (METE critical for caltmtion)
Primary Standards IDe Cal Date (Con Na.j Sch d Calbiration
Pt medor EPM-442A GHIT4807T04 O7-0c1-14 (Mo, 217-02020) Oct-15
Power sansor HE BLB1A LEBATREETES 07-Cicl-14 (Mo, 217-02000) Oct-18
Power sansor HP 84514 MY41002317 OF-Dici- 14 (Mo, 217-02021) Det-15
Pialerence 20 08 Altarsmtor SN: G058 (208) 01-Ape-15 (No. 217-02131) Mar-16
Type-N mismaich combartion SN: 5047208327 O1-Apr15 (Mo, 297-02134) Mar-15
Fraloronce Probe ES30V3 SN: 2004 30-Dec-14 Mo, ES3-2208_Dwctd) D15
DAE4 N: 601 18-Aug-14 (No. DAES-801_Aug14) Aug-15
Sacondary Stancards o & Check Daie fin housa) Schodulod Chack
FF generator LS SMT-D6 100005 [M-Aug-0 fin howse check Oct-13) In houss chack: Oet-16
Maobwork Analyzor HP B753E USITIB0SES 54206  18-Oc1-01 (in housa chack Oct-14) I house chack; Oct-15
Mama Furctian S ré
Calirated by Mdichaal Wabsr Laboratary Tochrmosm M
g
Approved by, Kaija Pokavi Tachnical Manages __;r—'-';:"r:%‘ j,_
issiied: Apell 33, 2015
This cafbeatian cortificats shall not b neprodisced axcapt in full without writien approval of the laboratory
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Calibration Laboratory of A

. i et 3 g Schwalzerischer Kalibrierdienst
Schmid & Partner s c Service suisse délalonnage
Engineering AG ¥ Servizio svizzens i tarature
Zoughnusstrasss 43, 8004 Zurich, Switzeriand AN S Swiss Caliestion Service
Accracitod by o Swiss Ascroditation Servics (SAS) Accreditation No.: SCS5 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
M/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 Davices: Measurement Technigues®, June 2013

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

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

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s Eleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerlainty required.

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

= SAR for nominal TSL paramefers: The measured TSL parameters are used o calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C a2 1.80 mho/m
Measured Head TSL parameters (22.0 +0.2) °C 376+6% 1.82 mho/m £ 6 %
Head TSL temperature change during test <0.5°C e
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.1 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2) °C 506+6% 2.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C ——
SAR result with Body TSL
SAR averaged over 1 em? (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 51.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.10 W/kg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg = 16.5 % (k=2)
Certificate No: D2450V2-892_Apr15 Page 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5440 +23j0
Return Loss -265dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4990Q+37j0
Return Loss -285dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1162 ns

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

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

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

Additional EUT Data

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

Date: 22.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: [ = 2450 MHz; o = 182 5/m; g = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+ Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001
= DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Valee = 101.4 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.5 Wrkg

SAR(] g) = 13.2 Wikg; SAR(10 g) = 6.09 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

dB
1

-5.00

-10.00
-15.00
“20.00
-25.00

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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g} = 13.2 Wikg; SAR(10 g) = 6.1 Wikg

Maximum value of SAR (measured) = 17.3 Wikg
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0dB =173 Wikg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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The Swiss Accreditation Sorvice is one of the signatorion to the EA
Multilateral Agreement for the recognition of calibration certificatos

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM XY.Z
MNAA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”: Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

¢} IEEE 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

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Elgctrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.
SAR measured: SAR measured al the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

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

DASY Version DASYs V52.6.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

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

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+02)°C 344+6% 4.45 mho/m = 6 %
Head TSL temperature change during test <05°C -— —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 W/kg
SAR for nominal Head TSL parameters normalized to 1W 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.31 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.8 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

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

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

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

SAR measured 100 mW input power 8.40 Wikg

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

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

SAR measured 100 mW input power 2.42 Wikg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 356 4.96 mho/m

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

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

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

SAR measured 100 mW input power 8.37 Wikg

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

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

SAR measured 100 mW input power 2,40 Wikg

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

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

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

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

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

SAR measured 100 mW input power 8.30 Wikg

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

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

SAR measured 100 mW input power 2.37 Wikg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (22.0+0.2) °C 33.6+6% 5.03mho/m +86 %

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

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

SAR measured 100 mW input power B.05 Wikg

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

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

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

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

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

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

Body TSL temperature change during test <0.5°C — -
SAR result with Body TSL at 5200 MHz

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

SAR measured 100 mW input power 7.51 Wrkg

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

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

SAR measured 100 mW input power 2.10 W/kg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

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

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

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

SAR measured 100 mW input power 7.66 W/kg

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

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

SAR measured 100 mW input power 2.14 W/kg

SAR for nominal Body TSL parameters normalized to 1W 21.2 W/kg £ 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2)°C 466 6 % 5.96 mho/m £ 6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power B.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 80.2 W/kg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.24 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.2 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2)°C 46.3+6% B.23mho/m+6 %
Body TSL temperature change during test <05°C ea -
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.78 Wikg
SAR for nominal Body TSL parameters normalized to 1W 77.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.15 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz
. Impedance, transformed to feed point 4870 -100j0

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

Impedance, transformed to feed point 5090-38j0

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

Impedance, transformed to feed point 4850-430

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

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

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

Impedance, transformed to feed point 5410-04iQ

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

Impedance, transformed to feed point 50.0Q-85jQ

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

Impedance, transformed to feed point 5090Q-31jQ

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

Impedance, transformed to feed point 5550-43j0

Return Loss -23.6dB
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Antenna Parameters with Body TSL at 5800 MHz

T

Impedance, transformed to feed point M50+10iQ

Return Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASY5 Validation Report for Head TSL

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

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

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

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:

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

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

= Electronics: DAE4 Sn601; Calibrated: 18.08.2014

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

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

Reference Value = 66.79 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.3 W/kg

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

Maximum value of SAR (measured) = 18.2 Wikg

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

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

Peak SAR (extrapolated) = 31.1 W/kg

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

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

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

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

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 8.37 W/kg; SAR(10 g) = 2.4 W/kg

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

Reference Value = 65.47 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.3 Wikg

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

£

D_ipale Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm 1
Reference Value = 63.69 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(I g} = 8.05 W/kg; SAR(10 g) = 2.3 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

dB
I}
-6.00
-12.00
-16.00
-24.00
-30.00
0dB = 18.2 Wikg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

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

Phantom section: Flat Section

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

DASYS52 Configuration:

= Probe: EX3DV4 - SN3503: ConvF(4.95, 4,95, 4.95); Calibrated: 30.12.2014, ConvF(4.78, 4.78,
4.78); Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2014, ConvF(4.32, 4.32,
4.32); Calibrated: 30.12.2014;

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

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

 Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA; Serial: 1002
= DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

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

Peak SAR (extrapolated) = 29.5 W/kg

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

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

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

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

Peak SAR (extrapolated) = 30.9 W/kg

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

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

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

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

Peak SAR (extrapolated) = 35.2 W/kg

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

Maximum value of SAR (measured) = 20.1 W/kg
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D_ipulc Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MH=zZoom Secan
dist=1.4mm (8x8x7)/Cube 0: Messurement grid: dx=4mm, dy=4mm, dz=1.4mm '
Reference Value = 56.85 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 36.1 Wikg

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

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

dB

-6.00

-12.00
-18.00
<24.00

-30.00

0 dB = 18.0 W/kg = 12.55 dBW/kg
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Impedance Measurement Plot for Body TSL
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