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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, 435-040 Republic
of Korea

Telephone +82 +31 428 5700

FAX +82 +31 427 2371

2. Details of Manufacturer

Applicant

Samsung Electronics Co., Ltd.

Address

Republic of

129, Samsung-ro, Yeongtong-gu Suwon-si, Gyeonggi-do, 16677, Korea,

Contact Person

Jihoon2006.ha@samsung.com

Phone No. +82-31-277-3376
3. Description of EUT(s)

EUT Type Samsung Gear 360

Model No. SM-C200

Serial Number #1

Mode of Operation WLAN, Bluetooth

Duty Cycle 1 (WLAN)

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 1528-2003 & IEEE 1528a-

2005 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 Tablet

KDB 616217 D04v01r02

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

D000 ofdo0ROx 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 1<
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7 Specific Absorption Rate (SAR)

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

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

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

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

below:

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

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

o|E|*
SAR = ——

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

frequency range from 100
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8 The SAR Measurement System

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

Computer-controlled 3-D stepper motor system (SPEAG DASY 4 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 4 system for performing compliance tests consists of the following items:

* A standard high precision 6-axis robot (Staubli RX 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.

contraller
(CSTMB-twpe)

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 XP

¢ DASY 4 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.

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

required for routine SAR evaluation.

Ingredients Frequency (
(% by weight)
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13 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 | 2015-07-07 3791 2450 Body 53.67 1.99 PASS PASS PASS OFDM N/A PASS

5300 | 2015-07-16 3791 5300 Body | 51.00 | 545 PASS PASS PASS OFDM N/A PASS

5600 | 2015-07-17 3791 5600 Body 49.08 | 5.54 PASS PASS PASS OFDM N/A PASS

5800 | 2015-07-17 3791 5800 Body | 4832 | 6.15 PASS PASS PASS OFDM N/A PASS

< SAR System Validation Summary>
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14 Instruments List

Test Platform SPEAG DASY4 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
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15 FCC Power Measurement Procedures
The SAR measurement Software calculates a reference point at the start and end of the test to check for power drifts. If

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

16 Measured and Reported SAR

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

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.

Average power for Production (
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Average power for Production (
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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 5.6
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WLAN 5.8
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20 SAR Test Exclusions Applied
Per FCC KDB 447498 D01v06, the SAR exclusion threshold for distances < 50
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21 SAR Data Summary
WLAN 2.4 GHz Body SAR Antl
Scaling
| ST [ Moo | Traffic Channel Power(dBm) Pea];iz;R of 1-gSAR | Scaling Factor Factor ’ l-gsicEled Plot |
Position F rez]uency Scan(W/kg) (Wikg)) (Power) g;:lte})l (Wikg) o
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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, begins SAR
measurement in UNII band 2A; and if the highest reported SAR for UNII band 2A is < 1.2W/kg, SAR is not
required for UNII band1 > 1.2W/kg, both bands should be tested independently for SAR.
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22 SAR Measurement Variability
22.1 Measurement Variability
Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency band,
which was determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media were required for SAR measurements in a
frequency band, the variability measurement procedures were applied to the tissue medium with the highest
measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These additional
measurements were repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device was returned to ambient conditions (normal room
temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.
SAR Measurement Variability was assessed using the following procedures for each frequency band:
1. When the original highest measured SAR is > 0.80 W/kg, the measurement was repeated once.
2. A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original and
first repeated measurements was > 1.20 or when the original or repeated measurement was > 1.45 W/kg (~ 10% from
the 1-g SAR limit).
3. A third repeated measurement was performed only if the original, first or second repeated measurement was > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.
4. Repeated measurements are not required when the original highest measured SAR is < 0.80 W/kg
22.2Measurement Uncertainty
The measured SAR was < 1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664 D01v01r04,

the extended measurement uncertainty analysis per IEEE 1528-2003 was not required.
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23 Simultaneous Multi-band Transmission Evaluation

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

23.2 The Simultaneous Transmission possibilities are listed as below

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

- The simultaneous transmission possibilities are listed as below.

- WLAN Main and Bluetooth Main 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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Appendix A.1 Verification Test Plots for 2450 MHz

Crate: 2016-02-07

Test Laboratary: 5G3 Karea (Gunpo Labaratory)
File Name: 2450MHz Verification dat

Input Power © 100 miW
Ambient Temp © 22.3 °C Tissue Temp : 21.5C

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:802
Program Name: Verification

Communication Svstem: CW, Frequency: 2450 MHz Duty Cyele: 1:1
Medium parameters used: f = 2450 MHz, o = 1 81 mho/m; & = 38.5, p = 1000 kg/m’
Phantom section: Flat Section

DASYY Configuration:

- Probe: EX3DVE - SMN3TO, ComvF(6.42, 6,42, 6.42), Calibrated: 2015-05-26

- Sensor-Surface: | dmm (Mechameal Surface Detection)

- Electronies: DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300, Type: SAM Phantom; Serial: TP-1300

- Meagurement 3W: DASY4, V4.7 Build 80, Postprocessing 5W; SEMCAD, V1.8 Build 186

2450MHz Verification/Area Scan (91x91x1): Measurement gnd: dx=10mm, dy=1{mm

Muximum value of SAR (interpolated) = 9.63 mW/ig

2450MHz Verification/Zoom Scan (Tx7x7}Cube 0: Measurement grid: de=5mm, dy=5mm, dz=5mm
Reference Value = 72.2 Vim; Power Dnft = -0.007 dB

Peak SAR (extrapolated) = 11.5 Wikg

SAR(1 g) =534 mWig; SAR(10 g)=2.44 mW/g

Maximum value of SAR (measured) =9.13 mWig

-4.60
-9.20
-13.8

-16.4

0dB =9 13mWig
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Appendix A.2 Verification Test Plots for 5300 MHz

Crate: 2016-02-05

Test Laboratory: 5G3 Karea (Gunpo Labaratory)
File Name: 3300MHz Venification dad

Input Power © 100 miW
Ambient Temp © 22.8 C Tissue Temp : 21.2°C

DUT: Dipole DSGHzYI, Type: DSGHzY2; Serial: DSGHzVI - SN:1106
Program Name: Yerification

Communication Svstem: CW, Frequenecy: 5300 MHz Duty Cyele: 1:1
Medium parameters used: T = 5300 MHz o = 4.57 mho/m; & = 35.4; p = 1000 kg/m’
Phantom section: Flat Section

DASYY Configuration:

- Probe: EX3DVE - SM3TO, ConvF(4.64, 4.64, 4.64) Calibrated: 2015-05-26

- Sensor-Surface: | dmm (Mechameal Surface Detection)

- Electronies: DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300, Type: SAM Phantom; Serial: TP-1300

- Meagurement 3W: DASY4, V4.7 Build 80, Postprocessing 5W; SEMCAD, V1.8 Build 186

S300MHz Verification/Area Scan (91x91x1): Measurement gnd: dx=10mm, dy=1(mm

Maximum value of SAR (interpolated) = 22.7 mWig

S300MHz Verification/Zoom Scan (Tx7x 7Y Cube 0: Measurement grid: de=<4mm, dy=4mm, dz=1 4mm
Reference Value = 72.3 Vim; Power Dnft = 0,041 dB

Peak SAR (extrapolated) = 35.4 Wikg

SAR(1 g) =854 mWig; SAR(10 g) =243 mW/g

Maximum value of SAR (measured) = 21.9 mWig

-fl.34
-16.7
-25.0

-d1.7

0 dB = 21 9mWig
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Appendix A.3 Verification Test Plots for 5600 MHz

Drate: 2016-02-06

Test Laboratary: SG3 Karea (Gunpo Labaratory)
File Name: S600MHz Verification dad

Input Power © 100 miW
Ambient Temp © 22.4 °C Tissue Temp : 21.0°C

DUT: Dipole DSGHzYI, Type: DSGHzY2; Serial: DSGHzVI - SN:1106
Program Name: Yerification

Communication Svstem: CW, Frequency: 5600 MHz Duty Cyele: 1:1
Medium parameters used: = 5600 MHz, ¢ = 4.99 mho/m, & = 35.2, p = 1000 kg/m’
Phantom section: Flat Section

DASYY Configuration:

- Probe: EX3DV4 - 3N3T91, ConvF(4.36, 4.36, 4.30), Calibrated: 2015-05-26

- Sensor-Surface: | dmm (Mechameal Surface Detection)

- Electronies: DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300, Type: SAM Phantom; Serial: TP-1300

- Meagurement 3W: DASY4, V4.7 Build 80, Postprocessing 5W; SEMCAD, V1.8 Build 186

S600MHz Verification/Area Scan (91x91x1): Measurement gnd: dx=10mm, dy=1{mm
Muximum value of SAR (interpolated) = 23.2 mW/ig

SH00MH: Verification/Zoom Scan (Tx7x7YCube 0: Mepsurement grid: di=<4mm, dy=4mm, dz=1 4mm
Reference Value = 73.9 Vim; Power Dnft = -0.032 dB

Peak SAR (extrapolated) = 36.8 Wikg

SAR(1 g) =877 mWig; SAR(10 g) =249 mW/g

Maximum value of SAR (measured) = 22.2 mWig

-8.14
-16.3
-24.4
32.6

-40.7

0dB =22 2mWig
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Appendix A.4 Verification Test Plots for 5800 MHz

Drate: 2016-02-06

Test Laboratary: 5G3 Karea (Gunpo Labaratory)
File Name: S800MH2 Verification dad

Input Power © 100 miW
Ambient Temp © 22.4 °C Tissue Temp : 21.0°C

DUT: Dipole DSGHzYI, Type: DSGHzY2; Serial: DSGHzVI - SN:1106
Program Name: Yerification

Communication Svstem: CW, Frequency: 5800 MHz Duty Cyele: 1:1
Medium parameters used: = 5800 MHz, o = 5.23 mho/m, & = 34.8, p = 1000 kg/m®
Phantom section: Flat Section

DASYY Configuration:

- Probe: EX3DVE - SMN3TOL, ConvF(4.45, 4.45, 4.45), Calibrated: 2015-05-26

- Sensor-Surface: | dmm (Mechameal Surface Detection)

- Electronies: DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300, Type: SAM Phantom; Serial: TP-1300

- Meagurement 3W: DASY4, V4.7 Build 80, Postprocessing 5W; SEMCAD, V1.8 Build 186

SR00MHz Verification/Area Scan (91x91x1): Measurement gnd: dx=10mm, dy=1{mm

Muximum value of SAR (interpolated) = 23.5 mW/ig

SRO0MHz Verification/Zoom Scan (Tx7x7VCube 0: Mepsurement grid: de=<4mm, dy=4mm, dz=1 4mm
Reference Value = 70.8 Vim; Power Dnft = 0.082 dB

Peak SAR (extrapolated) = 388 Wikg

SAR(1 g) =847 mWig; SAR(10 g) =239 mW/g

Maximum value of SAR (measured) = 21.8 mWig

-8.42
-16.8
-25.3
-33.7

-42.1

0dB = 21 SmWig
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Appendix A.5 SAR Test Plots for WLAN 2.45GHz Antl

Crate: 2016-02-07

Test Laboratory: 5G3 Karea (Gunpo Laboratory)
File Name: WLAN 802 11b Botom CH6 Antl dad

Ambient Temp : 223 'C Tissue Temp : 21.5 C

DUT: SA-C200; Type: Camera; Serial: #1
Program Name: Body

Communication System: 2.45GHzx, Frequency: 2437 MHz Duty Cyele: 1:1
Medium parameters used: £= 2437 MHz, o = 1.8 mho/m; g = 38.6; p = 1000 ke/m’
Phantam section. Flat Section

DASY S Configuration;

- Probe: EXZDVS - SN3T791; ConvF(6.42, 6.42, 6.42), Calibrated; 2015-03-26

- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics; DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300; Type: SAM Phantom; Senal: TP-1300

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11b_Bottom_CH6_Antl/Area Scan (121x121x1): Measurement grid: di=10mm, dy=10mm
Macamum value of SAR (interpolated) = 0161 mW/g

WLAN_802.11b_Bottom_CH6_Antl/Zoom Scan (7x7x7)Cuabe 0: Measurement grid: de=5mm. dyv=5mm,
dz=5mm

Reference Value = 9.56 Vim;, Power Dnift = 0.020 dB

Peak SAR (extrapolated) = 0.211 Wikg

SAR( g) = 0.113 mW/g: SAR(LO0 g) = 0.060 mW/g

Muximum value of SAR (measured) = 0.1 70 mWig

-A.64
-9.28
-13.9

“18.6

23.2 L
0dB =0 170mWig
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Appendix A.6 SAR Test Plots for WLAN 2.45GHz Ant2

Crate: 2016-02-07

Test Laboratory: 5GS Kaorea (Gunpo Laboratory)
File Name: WLAN 802 11b Bottom CHA6 Am dad

Ambient Temp © 223 °C Tissue Temp - 21.5C

DUT: SA-C200; Type: Camera; Serial: #1
Program Name: Body

Communication System: 2 45GHz, Frequency: 2437 MHzDuty Cyele: 111
Medium parameters used: £ = 2437 MHz o = 1§ mho/m; & = 38.6; p = 1000 kg/m®
Phantom section: Flat Section

DASY4S Configuration:

- Probe: EXZDVS - SN3T91; ConvF(6.42, 6,42, 6.42), Calibrated: 2015-05-26

- Sensor-Surface: 1.4mm {(Mechameal Surface Detection)

- Electronics; DAES Sn912; Calibrated: 2015-11-19

- Phantom: 3AM Phamtom_TP-1300; Type: SAM Phantom; Senal: TP-1300

- Measurement 3W: DASY4, V4.7 Build 80, Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11b_Bottom_CH6_Ant2/Area Scan (121x121x1): Measurement grid: dx=10mm, dy=1{mm
Macamum value of SAR (interpolated) = 0.094 mW/g

WLAN_802.11b_Bottom_CH6_Ant2/Zoom Scan (7Tx7x7¥Cube 0: Measurement grid: dx=3mm. dy=5mm,
dz=5mm

Reference Value = 6.80 Vim; Power Dnft = 0.017 dB

Peak SAR (extrapolated) = 0.115 Wikg

SAR(1 g) = 0.061 mW/g: SAR(10 g) = 0,033 mWig

Muximum value of SAR (measured) = 0.095 mWig

-5.02
-10.0
-15.1

=2n1

-25.1 L
0 dB = 0.095mWig
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Appendix A.7 SAR Test Plots for WLAN 5.3GHz

Crate: 2016-02-05

Test Laboratory: $GS5 Karea (Gunpo Laboratory)
File Name: WLAN 802 11a Bottom CHS6 Ant].dad

Ambient Temp : 22 8 'C Tissue Temp : 212 C

DUT: SA-C200; Type: Camera; Serial: #1
Program Name: Body

Communication System: 3GHz, Frequency: 5280 MHxDuty Cyele: 1:1
Medium parameters used: = 3280 MHz, o = 4.54 mho/m, & =354, p= lﬂDDkg.l'm’
Phantom section: Flat Section

DASY S Configuration;

- Probe: EXZDVS - SN3T791; ConvF(4.64, 4.64, 4.64), Calibrated; 2015-03-26

- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics; DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300; Type: SAM Phantom; Senal: TP-1300

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11a_Bottom_CHS6_Antl/Area Scan (131x131x1): Measurement grid: ds=10mm, dy=10mm
Macamum value of SAR (interpolated) = 0.054 mW/g

WLAN_802.11a_Bottom_CHS6_Antl/Zoom Scan (Tx7x7)Cube 0: MMensurement gnd: de=dmm, dv=4mm,
dz=1.4mm

Reference Value = 1,97 Vim; Power Dnift = D.085 dB

Peak SAR (extrapolated) = 0.102 Wikg

SAR(1 g) = 0.022 mW/g: SAR(L0 g) = 0.00839 mW /g

Muimum value of SAR (measured) = 0.050 mW/g

1000
-20.0
-30.0

-40.0

-50.0 L
0 dB = 0.050mWig
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Appendix A.8 SAR Test Plots for WLAN 5.6GHz

Date: 2016-02-06

Test Lnbmwl} 5G8 Koarea (Gunpo Labcmtmy}
File MName: WLAN 802 11s Bottom CHUI6 Ant] ded

Ambient Temp © 22.4 'C Tissue Temp : 21.0 C

DUT: SA-C200; Type: Camera; Serial: #1
Program Name: Body

Communication System: 3GHz, Frequency: 3580 MHxDuty Cyele: 1:1
Medium parameters used: £= 3580 MHz, o = 4.97 mho/m; & =353, p= lﬂDDkg.l'm’
Phantom section: Flat Section

DASY S Configuration;

- Probe: EX3DV4 - SN3T91; Convi(4.36, 4.36, 4.36), Calibrated: 2015-05-26

- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics; DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300; Type: SAM Phantom; Senal: TP-1300

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11a_Bottom_CH116_Ant1/Area Scan (131x131x1): Measurement gnd: dx=10mm, dy=10mm
Maxamum value of SAR (interpolated) = 0,094 mWig

WLAN_802.11a_Bottom_CHI16_Amt1/Zoom Scan (Tx7x7¥Cube 0: Measurement gnd: dx=<mm,
dy=4mm, dz=1 4mm

Reference Value = 2,17 Vim; Power Dnft = -0.043 dB

Peak SAR (extrapalated) = 0,150 Wikg

SAR(1 g) = 0.035 mW/g: SAR(L0 g)=0.011 mW/g

Muximum value of SAR (measured) = 0.087 mWig

1000
-20.0
-30.0
-40.0

-50.0

0 dB = 0.08TmW/g
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Appendix A.9 SAR Test Plots for WLAN 5.8GHz

Date: 2016-02-06

Test Laboratory: SG5 Karea (Gunpo Laboratory)
File Name: WLAN 802 110 Bottom CHIGS Antl ded

Ambient Temp © 22.4 'C Tissue Temp : 21.0 C

DUT: SA-C200; Type: Camera; Serial: #1
Program Name: Body

Communication System: 3GHz, Frequency: 538235 MHxDuty Cyele: 1:1
Medium parameters used: £= 5825 MHz, o = 526 mho/m; &= 348, p= lﬂDDkg.l'm’
Phantom section: Flat Section

DASY S Configuration;

- Probe: EXZDVS - SN3T91; ConvF(4.45, 445, 445, Calibrated; 2015-03-26

- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics; DAES Sn912; Calibrated: 2015-11-19

- Phantom: SAM Phantom_TP-1300; Type: SAM Phantom; Senal: TP-1300

- Measurement 3W: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_802.11a_Bottom_CHI165_Ant1/Area Scan (131x131x1): Measurement gnd: dx=10mm, dy=10mm
Macamum value of SAR (interpolated) = 0.1 36 mW/g

WLAN_802.11a_Bottom_CHI165_Amt1/Zoom Scan (Tx7x7¥Cube 0: Measurement gnd: dx=<mm,
dy=4mm, dz=1.4mm

Reference Value = 3,76 Vim; Power Dnft = -0,09% dB

Peak SAR (extrapalated) = 0.221 Wikg

SAR(1 g) = 0.055 mW/g: SAR(L0 g) = 0.020 mW/ig

Muimum value of SAR (measured) = 0.126 mWig

1000
-20.0
-30.0

-40.0

-50.0 L
0dB =0.126mWig
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Appendix B.1 Uncertainty Analysis DASY4 #1
Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram
_ i=
a b c d e = f(d,k) g oxgle k
Section . .
Uncertainty Component in Tol Prob. Div. c le Vi
P1528 (%) Dist. (1g) ui (%) | (Veff)

Probe calibration
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Measurement uncertainty for 3 GHz to 6 GHz averaged over 1 gram
a b c d e =f(d,k) g c)‘;g:/e k
Uncertainty Component Se;:ici;ngh (TO/OO; 1;;(1):; Div. (1Cgi) uil(%k)) (V:iff)

Probe calibration
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Appendix C.1 Calibration certificate for Probe(S/N 3791)

Calibration Laboratory of
Schmid & Pariner
Engineering AG

G Schweirsrischer Kalibrierdienst
c Sorvice sulsso dPdalonnage
5 Sarvizio svizzeno di tarstura

Zeughausstrasse 43, B004 Zusich, Switterland Swiss Calibration Service ETELE]
Accrodited by Bo Swiss Accrediation Servce (SAS) Accreditation No.: SCS 0108 7ﬂ4
The Swiss Accreditation Servica is one of the signataries 1o the EA
Multilatural Agreemeni for the recognition of cslibration corificates T
wE &

cient  SGS (Dymstec) Cartificate No: EX3-3781_May15
CALIBRATION CERTIFICATE

Oject EX3DV4 - SNiaTal

Caiibration procedurs(s) QA CAL-01v9, OA CAL-14 v, QA CAL-23 v5, OA CAL-25v6

Calibration procedure for dasimetric E-field probes

Calation date May 26, 2015

This caibration corficate decumants the taceabiiy o national starcieds, which ralize the physical unity of messurements (51}

Tha e R wth corfick [predability are given on tha following pages and are part of Be cortificate
| A calibrartions have been conducted i (he clossd tabaratony facilty, ervireernant Sempermture (22 £ 37°C and humidity < T0%.

Calibration Eguipren used (MATE oritical for calitmbon)

Primary Standords i | Cal Date |Certificate Mo ) Schedulsd Caliraton

Power mador EL4158 DB4 12074 | O-Apr-15 (Mo 2TT-0212) Mae-15

Panr sansor E44124 M¥41408087 O1-Apr18 (Mo 21702128 ]
| Roforence 3 dfi Aeruator | SN- S5054 (3] | DApe18 (o 217.02129) | mar1m =

Ralnsrence 20 dB Atierior SH. SETT (2] 01-Apr-15 (He. 217-82133) Mar-16
| Refanence 30 dB Attenustor 5. 55128 [30b) Of-Apr-15 (Ho. 21T-02133) Mar-18

Rednrence Probe ES30V2 28 3013 30-Dec-14 (Mo, ES3-3012 Doctd) Dec-15

DAE4 9M: 680 14-Jar-15 (No. DAEA-060_Jan15) Jan-16

| Soconamy Standars o Chock [Tate {in housa] Schadulad Chack
| RF gensmtor HP 85480 LSIR4 U000 4T (in houne check Apr.13) In hiouss chack: Apr-16
| Hetwork Analyzer HP B753E | LIS3TIR058S 18-0ct-01 (In hewrsa shnck Ocl-14) In house check: Det-15

MNamg Fumeten Signature
Calibratad ty: Juson Kastrati Labormiory Tocheician P
=
L
Approved by Kafa Pokemic Technical Manages [{FE;;@V,__
Issuad: May 28, 2015

This calibration corificale shall nol be reproduced axcept in full wihout weitien aggroval of tha laboratony.
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Calibration Laboratory of M
. S Schwolrerischer Kalibriprdienst
Schmid & FI'BI'IHET \“"';%' C Sorvice suisse d'étalonnage
Engineering AG 2 Servizio svizzers di taratura
Zeughnusstrasse 43, 8004 Zurich, Switesriand ’{ﬁ‘;}?’ S guies Caiibration Service

Accradited by the Swins Accrediation Sendco [SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilataral Agreamant for the recognition of calibralion certificates

Glossary:

TSL tissue simulating Bquld

MORM:x, vz sensitivity in free space

ConvF sensitivity in TSL f NORM:x,y.z

DcP dinda compression point

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

A B CD maoduiation dependent inearization parameters

Polarization p @ rotation arcund probe acis

Paolarization & & rotation arcund an axis that Is in the plane normal to probe axis (at measurement centar),
i.e., & =0 |z normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, "IEEE Recommanded Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Meoasurement
Techniques®, June 2013

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

Methods Applied and Interpretation of Parameters:

«  NORMx,y.z: Assessed for E-field polarization = 0 {f < 900 MHz in TEM-call: > 1800 MHz: B22 waveguide)
NORMz,y,2 are only intermediate values, e, the uncertainties of NORMx,y,z does not affect the E*field
uncertainty inside TSL (see below ConvF).

. HORMm:r,y,z_ = NORMzx.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of CanvF.

* DCPxy.z: DCP ame numerical linearization parameters assessed based on the data of power sweap with CW
signal {no uncertainty required). DCP does not depand on frequancy nor media,

= PAR: PAR is Ihe Peak to Average Ratio that is not calibrated but determined based on the signal
characleristics

*  Axyz Bryr Cuyz Dey2z VRxy.z A, B, €, D are numerical inearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressad in RMS voltage across the diode,

= ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temparature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > BOO MHz. The same setups are used for assessment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software o improve probe accuracy close to the boundary. The sensitivity in TSL coresponds
o NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
'I!;'.'-!l;nu'F is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100

z.

= Spherical isclropy (30 deviation from isofropy): in a field of low gradients realized using a flat phantom
expased by a patch antenna,

*  Sensor Offsel The sensor olfset cormesponds o the offset of viftual measurement centar from the probe fip
{on probe axis), Mo tolerance required,

=  Connector Angle: The angle is assessed using the information gained by determining the NORMyx (no

uncertainty required),
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EX30V4 — SN:3791 May 26, 2015

Probe EX3DV4

SN:3791

Manufactured:  February 18, 2011
Calibrated: May 26, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3791 May 26, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791
Basic Calibration Parameters
Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(Vim)*)* 0.55 0.54 0.53 £10.1%
DCP (mV)” 104.7 101.1 995
Modulation Calibration Parameters
uID Communication System Name A B c D VR Unc®
dB dBVuV dB mV (k=2)
0 cw X 0.0 0.0 1.0 000 | 1409 | #33%
Y 0.0 0.0 1.0 1455
z 0.0 0.0 1.0 145.6

The reported uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distr
probability of approximately 95%.

is stated as the standard uncertainty of measurement
ibution corresponds to a coverage

* The uncertainties of NormX,Y,Z do not affect the EXfield uncertainty inside TSL (see Pages 5 and 6),

® Numerical linearization parameter: uncartainty not required.

£ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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EX3DV4- SN:3791 May 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unet.
f(MHz)® | Permittivity" (Stm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 415 0.90 8.57 8.57 8.57 0.17 1.90 £12.0%
900 415 0.07 8.45 8.45 8.45 0.19 1.84 +12.0%
1750 40.1 1.37 7.45 7.45 7.45 0.40 0.80 +12.0 %
1900 40.0 1.40 7.16 7.16 7.16 0.46 0.80 +12.0%
2300 395 1.67 6.85 6.65 6.65 043 0.82 $120% |
2450 39.2 1.80 6.42 6.42 6.42 0.45 0.80 £12.0%
2600 39.0 1.96 6.17 6.17 .17 0.38 0.96 +12.0 %
5200 36.0 4,66 4.91 4.91 491 0.35 1.80 +13.1%
5300 359 4.76 4.64 4.64 4.64 0.35 1.80 +131%
5500 35.6 4.96 4.56 4.56 4.56 0.40 1.80 £13.1%
5600 35.5 5.07 4.36 436 4.36 0.40 1.80 +13.1%
5800 35.3 5.27 445 4.45 4.45 0.40 1.80 +£13.1%

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

" At frequencies below 3 GHz, the validity of tissue parameters (z and ) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validily of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the R3S of
the ConvF uncertainty for indicated target tissue paramaters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than = 1% for frequencies below 3 GHz and below + 2% for fraquencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3791 May 26, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)® | Permittivity " (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 55.2 0.97 8.76 8.76 8.76 0.28 1,16 +120%
900 55.0 1.05 8.51 8.51 8.51 0.31 1.10 +12.0 %
1750 53.4 1.49 7.18 7.18 7.18 0.48 0.80 £12.0%
1900 53.3 1.52 6.84 6.84 6.84 0.44 0.80 +12.0%
2450 52.7 1.95 6.60 6.60 6.60 0.39 0.80 +12.0 %
2600 52.5 2.16 6.28 6.28 6.28 0.38 0.80 +12.0%
5200 49.0 5.30 430 4.30 4.30 0.45 1.90 +13.1%
5300 48.9 5.42 410 4.10 4.10 045 1.80 +13.1 %
5600 48,5 5.77 382 3.82 3.82 0.50 1.90 £13.1%
5800 48.2 6.00 3.72 3.72 372 0.50 1.90 +13.1%

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

¥ At frequencies below 3 GHz, the validity of tissue parameters (v and o) can be relaxed 1o + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters {z and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation s
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3T81 May 26, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)
(TEM cell , fo.y= 1900 MHz)
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Conversion Factor Assessment

f= 836 MHz WGLS RS (H_conv) = 1900 MHz WGLS R22 (H_comf)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3791 May 26, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) €69.7
Mechanical Surface Detection Mode enabled |
Optical Surface Datection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
_Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Calibration Laboratory of

. 5 Schwolzerischer Kalibriordienst

Sﬁhml_d & F_'artner c Service sulsse détalonnage
Engineering AG Sefvizio svizzero df taraturs

Esughsussirasss 43, B004 Zurich, Switressrland S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation Me.: SCS 0108
Thin Swiss Accreditation Service s one of the signalories to the EA
Mubtilateral Agreamant for the recognition of calibration cenificates

Glossary

DAE data acquisition electronics

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

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

* (Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is nol required.

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

* DC Vollage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

= AD Converter Values with inpuls 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
zero voltage measurements.

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

* [npul resistance: Typical value for infermation: DAE inpul resistance at the connector,
during internal auto-zercing and during measurement.

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

= Power consumpfion: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = 61inVv, fullrange= -1.......43mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.923 £ 0.02% (k=2) | 404.686 + 0.02% (k=2) | 404.706 + 0.02% (k=2)
Low Range 3.93608 + 1.50% (k=2) | 3.97412 + 1.50% (k=2) | 3.98724 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 2940°+1°
Certificate No: DAE4-912_Nov15 Page 3 of 5
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Appendix {Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading {uV) Ditference (uV) Error (%)
Channel X + Input 18499531 .36 -0.00
Channel X + Input 20002.32 1.18 oo
Channel X = Input -18899.81 1.03 -0
Channel ¥ + Input 1809887 45 -8.14 =0.00
Channel ¥ + Input 18908 32 -2.94 -0.01
Channel ¥ - Input -18998.66 1.18 -0.01
Channel Z + Input 19099501 -0.48 -0.00
Channeal Z + Input 19988, 74 -1.40 =0.01
Channel Z = Input -20001.23 -0.18 0.00
Low Range Reading (pWV) Ditference (uV) Error (%)
Channel X + Input 2002.15 1.04 0.05
Channel X + Input 201.15 =0.30 -0.15
Channel X - Input -188.33 0.a7 -0.04
Channel ¥ + Input 2001.67 0.44 0.02
Channel ¥ + Input 201.00 -0.55 -0.28
Channel ¥ = Inpurt -188.57 -0.24 n.i2
Channel Z + Input 2001.94 068 0.03
Channel Z + Input 20120 -0.35 0.18
Channal Z - Input -200.23 1,83 082

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 (V) Average Reading (uV)
Channel X 200 -3.80 244
- 200 4.28 2867
Channel ¥ 200 -11.57 -11.25
- 200 10.27 10.07
Channel Z 200 8.98 B75
- 200 -11.07 -11.36

3. Channel separation
DASY measurement paramelers: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Voltage (mV) | Channel X (2V) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 . 4.85 367
Channel Y 200 818 - 5.58
Channel Z 200 10.01 7.54
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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 15805 14897
Channel Y 15837 14960
Channel Z 15629 16403

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

Input 10MQ
Average (uV) min. Offset (LV) | max. Offset (LV) Sia: I'(.'f:‘\;;aiion
Channel X -0.20 -2.09 1.29 0.72
Channel Y 0.08 -1.00 1.20 0.51
Channel Z -0.47 -1.85 0.75 0.52
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 (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 8
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Appendix C.3 Calibration certificate for Dipole
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Accrodited by the Swits Accracitation Sanice (SAS) Accreditation No.: SCS 0108 ﬁq‘_
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cient  SGS (Dymstec) Certificate No: D2450V2-892_Apri15
CALIBRATION CERTIFICATE |
Diject D2450V2 - SN: 892
Calibration procedurs(s) QA CAL-05.v3
Calibration procedure for dipole validation kits above 700 MHz
émlnmimm April 22, 2015
This caibmion cortficale documands i racanbdity to national sinndards, which roalize the physical unils ol meaiunaments [S1)
This moasursments and Ihs uncetairtion wilh confidones probability are ghan an the followng pages and a'e pant of ta corlificats,
All calibenBons have bean conducied in e clossd lnboratory Tacilhy: amdronmen lemporalue (22 + 3)°C and rumadlty < T0R%.
Cabbration Eguipmant Laod (MBTE erftical lor calibmtian)
Primary Stardarnds i os Cal Dazo (Canicaln MNo.) Scheduled Calibration
Powne mater EPM-S424 GEIT4A0704 O7-0cl-14 (Np. 207-02020) Oc15
Powe sensor HP 84814 LsaTeeaTEl O7-Dici-14 (Mo, 217-02000) 018
Powes sensce HP B4B1A MY41052317 O7-Oel-14 (Mo 217-02021) D115
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Maifi Fumsfian
Caitymind by Michanl Wobor Latcratary Techracian y M
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Calibration Laboratory of S, Sehiwelisrischar Kalibrierdisnst
Schmid & Partner % i Service suisse d'étalonnage
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Zeughausstrasse 43, 8004 Zurich, Switzerland Mﬁ,}“ S swiss Calibration Service
AcerotBnd by tha Swiss Aceradilation Service [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

s 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. No uncertainty required.

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

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

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

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

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 392 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 <05°C - -
SAR result with Head TSL

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

SAR measured 250 mW input power 13.2 W/kg

SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 6.09 W/kg

SAR for nominal Head TSL parameters normalized to 1W 24.1 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0=0.2) °C 506 +6 % 2.02 mho/m + 6 %
Body TSL temperature change during test <05°C —ee -
SAR result with Body TSL
SAR averaged over 1 cm® (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 em® (10 g) of Body TSL

condition

SAR measured

250 mW input power

6.10 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5440+23j0Q
Return Loss -26.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4880+ 3.7jQ
Return Loss -285dB

General Antenna Parameters and Design

Eectrical Delay (one direction) 1.162 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is stil
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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DASYS5 Validation Report for Head TSL

Date: 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 = 1.82 S/m; & = 37.6; p = 1000 kg/m*
Phantoem section: Flat Section

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

DaASY 52 Configuration:
« Probe: ES3IDV3 - 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: QDOOOPSOAA; Serial: 1001
« DASYS2 52.8.8(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 Value = 101.4 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.09 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

-5.00

-10.00
-15.00
-20.00
-25.00

0dB=175Wkg=1243 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 22.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: §92

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

Medium parameters used: f = 2450 MHz; o = 2,02 §/fm; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Scction

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (back); Type: QDOO0PS0AA; Serial: 1002
= DASYS52 52.6.8(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, dy=5mm, dz=5mm

Reference Value = 85.49 V/m; Power Drift = 0.03 dB

Peak SAR {extrapolated) = 27.4 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.1 Wikg

Maximum value of SAR (measured) = 17.3 Wikg

-10.00
-15.00

-20.00

-25.00

0dB =173 Wikg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

d Schweizerischer Kalibriardienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzoro di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland

Swiss Calibration Service

Accraditud by he Swiss Accreditation Sorvice (SAS) Accreditation Me.: SCS 0108
The Swiss Accroditation Service |s one of the signatories to the EA
Multilateral Agreemaent for the rocognition of calibration certiffcates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEC 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 Requirements for 100 MHz to 6 GHz"
c) 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 Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

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

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

SAR measured: SAR measured at the stated antenna input power,

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
prebability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz + 1 MHz
6300 MHz £ 1 MHz
5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+0.2) °C 344+6% 4.45 mho/m +6 %
Head TSL temperature change during test <0.5°C —-e —--
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 Wikg

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.

SAR

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.76 mha/m
Measured Head TSL parameters (22.0 £0.2) °C 34.3:6% 4.54 mho/m £ 6 %
Head TSL temperature change during test <05°C e
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 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

83.1 W /kg £ 19.9 % (k=2) j

SAR averaged over 10 cm® (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 Wrkg + 19.5 % (k=2)

Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.

SAR

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Head TSL parameters (22.0£0.2) °C 34.0+6% 4.73 mho/m £ 6 %
Head TSL temperature change during test <0.5°C e -
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 paramsters 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 W/kg
SAR for nominal Head TSL parameters normalized to 1W 23.6 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (22.0£0.2) °C 33.9+6% 4.83 mho/m £ 6 %

Head TSL temperature change during test <0.5°C aas
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 Wrkg

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

SAR averaged over 10 cm® (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 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0£0.2) °C 33.6+6% 5.08 mho/m +6 %
Head TSL temperature change during test <0.5°C —-
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.05 W/kg

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 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg +19.5 % (k=2)

Certificate No: D5GHzV2-1106_May15

Report File No :

F690501/RF-SAR002343

Page 5 of 15

Date of Issue :  2016-02-22

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

RTT5041-76(2015.10.01) (2)

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

A4 (210mm x 297mm)



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

http://www.sgsgroup.kr Page: 72/81
Body TSL parameters at 5200 MHz
The following parameters and calculations wera 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 473+6% 543 mho/m £ 6 %

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

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

SAR measured 100 mW input power 7.51 Wikg

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

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

SAR measured 100 mW input power 2.10 Wikg

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

Body TSL parameters at 5300 MHz
The following parameters and calculations were applied.

SAR

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 3.42 mho/m
Measured Body TSL parameters (220+02)°C 47.1+6% 5.56 mho/m + 6 %
Body TSL temperature change during test <05°C - -
result with Body TSL at 5300 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.66 W/ikg
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 Wikg

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 22.0°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 <0.5°C
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW input power 8.07 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.

SAR

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 463+6% 6.283 mho/m +6 %
Body TSL temperature change during test <05°C s -
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 em® (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 497 Q-10.0jQ

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

Impedance, transformed to feed point 5090-39iQ

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

Impedance, transformed to feed point 4850-43 0

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

Impedance, transformed to feed point 5510-59j0

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

Impedance, transformed to feed point 5410-04j0

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

Impedance, transformed to feed point 5000-85j0

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

Impedance, transformed to feed point 5090Q-31j0

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

Impedance, transformed to feed paoint 5550Q-43jQ

Return Loss -236dB
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Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed to feed point 5450Q0+1.0jQ
Return Loss -27.0dB
General Antenna Parameters and Design
l&cln‘cal Delay (ane direction) 1.198 ns :I

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS 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; 6 = 4.45 S/m: ¢ = 34.4; p = 1000 kg/m* , Medium parameters
used: f= 35300 MHz; 6 = 4.54 S/m; &, = 34.3; p = 1000 kg/m* , Medium parameters used: = 5500 MHz; ¢ =
4.73 S/m; & = 34; p = 1000 kg/m® , Medium parameters used: f= 5600 MHz; ¢ = 4.83 S/m; & = 33.9; p=
1000 kg/m® , Medium parameters used: f = 5800 MHz: ¢ = 5.03 S/m; & =33.6; p = 1000 kg/m?

Phantom section: Flat Section

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

DASY52 Configuration:

e 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)

e Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDO0OOPSOAA: Serial: 1001
o DASY5252.8.8(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: Mecasurement 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 W/kg

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

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

Peak SAR (extrapolated) = 31.1 W/kg

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

Maximum value of SAR (measured) = 19.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=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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[’{ipule Calibration for Head T issue/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 = 65.47 V/im: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 8.3 W/kg; SAR(10 g) = 2.37 W/kg

Dipole 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 T
Reference Value = 63.69 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 32.3 Wikg

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

Maximum value of SAR (measured) = 19.5 Wikg

dB

0

5.00

-12.00

-18.00

-24,00

-30.00

0dB = 18.2 W/kg = 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; o = 5.56 S/m: & =47.1; p = 1000 kg/m* , Medium parameters used: f = 5600 MHz; 6 =
5.96 5/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)

DASY52 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

e Phantom: Flat Phantom 5.0 (back); Type: QDO0O0PS0AA; 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: Measurecment 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(I 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 Wikg
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I]'_tpu]e Calibration for Body 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 |
Reference Value = 56.85 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 36.1 W/kg

SAR(1 g) = 7.78 Wikg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 19.7 Wikg

O0dB=18.0 W/kg =12.55 dBW/kg
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Impedance Measurement Plot for Body TSL
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