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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for DUT are as follows.

Head Configuration

s Measured Scaled
Mode Freq. Position 1 g SAR (W/kg) 1 g SAR (Wkg) Note
BT (BDR) 2441 Left 0.200 0.232 Left bud
BT (BDR) 2441 Right 0.222 0.235 Right bud

This wireless device has been shown to be capable of compliance for localized specific absorption rate
(SAR) for General population/Uncontrolled exposure limits specified in ANSI/IEEE Standards and has been
tested in accordance with the measurement procedures specified in IEC/IEEE 62209-1528:2020 and RF

exposure KDB procedures.

1.1 Test Method List

KDB 447498 D01 General RF Exposure Guidance v06
KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04

KST-FCS-SRS-Rev.0.4
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2. Administration Data

2.1 Test Laboratory

Test laboratory and address

KOSTEC Co., Ltd.

28(175-20,Annyeong-dong)406-gil sejaro, Hwaseong-si Gyeonggi-do, Korea
Telephone Number: 82-31-222-4251

Facsimile Number: 82-31-222-4252

Registration information

KOLAS No.: KT232

RRA (National Radio Research Agency): KR0041

FCC Designation No.: KR0041

IC Designation No.: KR0041 (Company number: 8305A)
VCCI Membership No.: 2005

2.3 Applicant

Cresyn Co.,Ltd
5 Gangnam-daero 107-gil, Seocho-gu, Seoul, Korea

2.4 Manufacturer

Cresyn Co.,Ltd
5 Gangnam-daero 107-gil, Seocho-gu, Seoul, Korea

2.5 Application Details

Date of Receipt of application : 2022. 05. 19.
Date of test : 2022. 06. 13.
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3. GENERAL INFORMATION

3.1 Description of DUT

The product specification described herein was declared by manufacturer. And refer to user’s manual for the

details.

DUT Type

Portable devices

Device Category

General population/Uncontrolled exposure

Brand Name

{PHIATON

Model Name

TWO0060

Modulation Type

GFSK, 11/4-DQPSK, 8DPSK

Operating Frequency Range

BT: 2402 ~ 2 480 MHz

Operating mode

Head

Antenna Specification

Left bud : FPCB antenna, -2.07 dBi
Right bud : FPCB antenna, -1.75 dBi

Power Source

3.7 Vdc Battery

Max. Output power

Left bud : 10.92 dBm
Right bud : 11.28 dBm

Max.SAR(1 g)

Left bud : 0.232 W/kg
Right bud : 0.235 W/kg

FCCID

V2R-TW0060

Remark

The above DUT’s information was declared by manufacturer. Please
refer to the specifications or user manual for more detailed description.

KST-FCS-SRS-Rev.0.4
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3.1.1 The DUT conducted power measurements

Frequency Conducted output Max. tune-up Scaling
Mode Channel No [MHzZ] Power tolerance limit Factor Note
[dBm] [dBm]
0 2 402 10.87 11.5 1.16
BDR 39 2 441 10.86 11.5 1.16
78 2 480 10.92 11.5 1.02
0 2 402 9.47 10.5 1.27 Left
EDR 39 2 441 9.48 10.5 1.26 bud
78 2 480 9.57 10.5 1.24
0 2402 10.36 11.0 1.16
LE 19 2 440 10.37 11.0 1.16
39 2 480 10.46 11.0 1.13
0 2 402 11.28 11.5 1.05
BDR 39 2 441 11.25 11.5 1.06
78 2480 11.26 11.5 1.06
0 2 402 9.97 10.5 1.13 Right
EDR 39 2 441 9.97 10.5 1.13 bgd
78 2480 10.00 10.5 1.12
0 2 402 10.82 11.0 1.04
LE 19 2 440 10.82 11.0 1.04
39 2480 10.85 11.0 1.04
Note:
1) Conducted output power;
The maximum powers are marks in bold.
2) Scaling Factor = tune-up limit power (mW) / EUT RF power (mW)
3) Tune-up tolerance is + 1 dB.
3.1.2 The DUT Antenna location
1 Height
Section Dimensions (mm)
A 6.8
B 4.4
C 7.8
D 3.9
E 0.9
F 23.7
Width 25.4
Vertical 247
Height 24.6
KST-FCS-SRS-Rev.0.4 Page: 7/ 60
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3.1.3 SAR Test Exclusion consider Table.

According with FCC KDB 447498 D01, Appendix A, <SAR Test Exclusion Thresholds for 100 MHz — 6 GHz
and < 50 mm> Table, this Device SAR test configurations consider as following :

Max. Conducted Test SAR required
Band Mod output Power Distance exclusion 9 N
an ocde to user threshold ote
dBm mW [MW] Head Body
BDR/EDR 10.92 12.36 9.53 Yes -
Left bud
2.4 GHz LE 10.46 11.12 9.53 No -
<5 mm
Bluetooth BDR/EDR | 11.28 13.43 9.68 Yes - ,
Right bud
LE 10.85 12.16 9.53 No -
Note:

1) Per KDB 447498 D01, for larger devices, the test separation distance of adjacent edge configuration is determined by
the closest separation between the antenna and the user.

2) Per KDB 447498 D01, standalone SAR test exclusion threshold is applied; If the distance of the antenna to the user is
< 5mm, 5mm is used to determine SAR exclusion threshold.

3) Per KDB 447498 D01, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances < 50 mm are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[\f(GHz)] < 3.0 for 1-
g SAR and < 7.5 for 10-g extremity SAR

a. f(GHz) is the RF channel transmit frequency in GHz

b. Power and distance are rounded to the nearest m\W and mm before calculation

c. The result is rounded to one decimal place for comparison

d. For < 50 mm distance, we just calculate mW of the exclusion threshold value (3.0) to do compare.

This formula is [3.0] / [Vf(GHz)] -[(min. test separation distance, mm)] = exclusion threshold of mW.

4) SAR measurement is not required for EDR and BLE when secondary mode is < V2 dB (0.25dB) higher than the
primary mode (BDR).

KST-FCS-SRS-Rev.0.4 Page: 8/ 60
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3.2 Test Condition

3.2.1 Ambient Condition

» Ambient temperature : (21 ~ 22) °C
* Relative Humidity : (40 ~41) % R.H.

3.2.2 Test Configuration

For BT SAR testing, testing software installed on the Notebook can provide continuous transmitting RF
signal. After EUT was removed from the notebook and then SAR test was performed.

3.3 Requirements for compliance testing defined by FCC

The US Federal Communications Commission has released the report and order “Guidelines for Evaluating
the Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996 [1]. The order requires
routine SAR evaluation prior to equipment authorization of portable transmitter devices, including portable
telephones.

For consumer products, the applicable limit is 1.6 W/kg for an uncontrolled environment and 8.0 W/kg for an
occupational/controlled environment as recommended by the ANSI/IEEE standard C95.1.

According to the KDB publications by the FCC, the device should be evaluated at maximum output power

(radiated from the antenna) under “worst-case” conditions for normal or intended use, incorporating normal
antenna operating positions, device peak performance frequencies and positions for maximum RF energy

coupling.
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4. Specific Absorption Rate (SAR)

4.1 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.

4.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (Dm) contained in a volume element (dv) of a given density (p). The equation description
is as below:

SAR = d (dwl _d (d.w]

T odt hdm/ T dt pdw
SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by
AR = Ct:ﬂ:[

I YT:
Where: C is the specific head capacity, &1 is the temperature rise and &t is the exposure duration, or
related to the electrical field in the tissue by

olBfF
SAR = —
=

Where: ¢ 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.

4.3 SAR Measurement Procedure

The DUT is set to transmit at the required power in line with product specification, at each frequency relating
to the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antenna, using a large area
scan in either air or tissue simulation fluid.

The DUT is placed against the Universal Phantom where the maximum area scan dimensions are larger
than the physical size of the resonating antenna. When the scan size is not large enough to cover the peak
SAR distribution, it is modified by either extending the area scan size in both the X and Y directions, or the
device is shifted within the predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution set at 1 mm?) which is
then used to orient the center of the zoom scan. The zoom scan is then executed and the 1 gand 10 g
averages are derived from the zoom scan volume (interpolated resolution set at 1mm?3)
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5. SAR Measurement System
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DASY6 SAR is a cost-effective package for demonstration of compliance of mobile phones with specific
absorption rate (SAR) limits. The fastest and most accurate scanner on the market, it is fully compatible with
all worldwide standards for transmitters operating at the ear or near the body (<200 mm from the skin).

The system consists of the following components;

1) TX90XL Staubli Robot and Controller CS8c¢ incl. Cabinet
2) EOCx Electro Optical Converter (mounted on robot arm)

3) Robot Stand for TX90XL

4) Robot Arm Extension and Adaptors

5) Robot Remote Control

6) LB5 Light Beam Switch for Probe Tooling (incl. LB Adaptor)

7) Light Beam Mounting Plate
8) DASY6 Measurement Server

9) Desktop PC / 3.4 GHz (or higher) incl. Color-Monitor 23"
10) SAM Twin Phantom V5.0 incl. Support DASY6

11) MD4HHTV5 Mounting Device for Hand-Held Transmitters
12) DAEx Data Acquisition Electronics

13) EX3 SAR Probe

14) DP5 Dummy Probe for Training Purposes

15) Dipoles (not in picture)

Some of the components are described in details in the following sub-sections.

5.1 E-field Probe

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

Calibration ISO/IEC 17025 calibration service available.
Frequency 10 MHz to > 6 GHz

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

1+ 0.5 dB in TSL (rotation normal to probe axis)

Dynamic Range

10 yW/g to > 100 mWi/g
Linearity: £ 0.2 dB (noise: typically < 1 yW/qg)

Dimensions

Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

Application High precision dosimetric measurements in any exposure scenario (e.g.,
very strong gradient fields); the only probe that enables compliance
testing for frequencies up to 6 GHz with precision of better 30%.
Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

KST-FCS-SRS-Rev.0.4
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5.2 Mounting Devices

5.3 DASY6 Robots

~
R
o

£

MD4HHTV5 - Mounting Device for Hand-Held Transmitters

In combination with the Twin SAM V5.0/V5.0c or ELI Phantoms, the
Mounting Device for Hand-Held Transmitters enables rotation of the
mounted transmitter device to specified spherical coordinates. At the
heads, the rotation axis is at the ear opening. Transmitter devices
can be easily and accurately positioned according to IEC 62209-1,
IEEE 1528, FCC, or other specifications. The device holder can be
locked for positioning at different phantom sections (left head, right
head, flat).

Material: Polyoxymethylene (POM)

Our TX90 series of medium payload robots features an articulated arm with
6 degrees of freedom for optimum flexibility. A unique spherical work
envelope allows maximum utilization of cell workspace. Additional benefits
include floor, wall and ceiling mount options for easy robot integration. The
robot arm’s fully enclosed structure (rated IP65) makes it ideal for a wide
range of applications, even in harsh environments.

Number of Axes 6

Nominal Load 5kg
Maximum Load 12 kg
Reach 1450 mm
Repeatability +0.035 mm
Control Unit CS8c
Programming Language VAL3
Weight 116 kg

KST-FCS-SRS-Rev.0.4
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5.4 SAM Phantoms

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

Twin SAM V5.0 has the same shell geometry and is manufactured from
the same material as Twin SAM V4.0, but has reinforced top structure.

Material

Vinylester, glass fiber reinforced (VE-GF)

Liquid Compatibility

Compatible with all SPEAG tissue simulating liquids (incl. DGBE type)

Shell Thickness

2+ 0.2mm (6 £ 0.2 mm at ear point)

Dimensions
(incl. Wooden Support)

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

Filling Volume

approx. 25 liters

Wooden Support

SPEAG standard phantom table

5.5 ELI Phantoms

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

ELI V5.0 has the same shell geometry and is manufactured from the
same material as ELI4, but has reinforced top structure. ELI V6.0,
released in August 2014, has the same shell geometry as ELI4 but
offers increased longterm stability.

Material

Vinylester, glass fiber reinforced (VE-GF)

Liquid Compatibility

Compatible with all SPEAG tissue simulating liquids (incl. DGBE type)

Shell Thickness

2.0 £ 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

Filling Volume

approx. 30 liters

Wooden Support

SPEAG standard phantom table

KST-FCS-SRS-Rev.0.4
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5.6 DAE4 - Data Acquisition Electronics

Signal amplifier, multiplexer, A/D converter, and control logic

Serial optical link for communication with DASY4/5 embedded system
(fully remote controlled)

Two-step probe touch detector for mechanical surface detection and

= emergency robot stop

Measurement Range

-100 to +300 mV (16 bit resolution and two range settings: 4mV,
400mV)

Input Offset Voltage < 5 pV (with auto zero)
Input Resistance 200 MOhm
Input Bias Current <50 fA

Battery Power

> 10 hours of operation (with two 9.6 V NiMH accus)

Dimensions (L x W x H)

60 x 60 x 68 mm

Calibration

ISO/IEC 17025 calibration service available.

5.7 Validation Dipoles

—

Symmetrical dipole with I/4 balun

Enables measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with tissue simulating
solutions

Calibration

ISO/IEC 17025 calibration service available.

Return Loss

> 20 dB at specified validation position

Power Capability

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

KST-FCS-SRS-Rev.0.4
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5.8 Test Equipment List

Due to <l
No. Instrument Manufacturer Model S/IN Interval | used
cal date (Months)
1 |Staubli robot . SPEAG TX90XL NS N/A - O
2 |Staubli robot jap1 SPEAG TX60 J1202 N/A - X
3 |DAE SPEAG DAE4 1240 2022.08.23 12 O
4 |DAE SPEAG DAE3 580 2023.05.02 12 X
5 |Twin SAM Phantom i;p» SPEAG QD 000 P40 CC 1600 N/A - [m]
6 |Twin SAM Phantom i SPEAG QD 000 P40 CC 1601 N/A - a
7 |Twin SAM Phantom 1 SPEAG QD 000 P40 CB 1309 N/A - [m]
8 |Flat Phantom jab SPEAG ELIV 6.0 2002 N/A - O
9 |Flat Phantom jap1 SPEAG ELIV 8.0 2143 N/A - X
10 Mounting Device for Hand-Held Devices SPEAG MD4HHTV5 SD OOOHO'] MA N/A - X
11 [Device Holder APREL Laboratories ALS-H-E-SET-2 170-00507 N/A - O
12 |SAR Probe SPEAG EX3DV4 3664 2022.08.26 12 O
13 [SAR Probe SPEAG EX3DV4 7648 2023.04.29 12 X
14 |Reference Dipole SPEAG D450V3 1099 2023.08.24 24 O
15 |Reference Dipole SPEAG D835V3 492 2023.03.17 24 a
16 [Reference Dipole SPEAG D900V2 1d038 2023.02.18 24 O
17 |Reference Dipole SPEAG D1800V2 2d081 2023.02.18 24 [m]
18 [Reference Dipole SPEAG D1900Vv2 5d078 2023.02.16 24 O
19 |Reference Dipole SPEAG D2450V2 794 2023.02.18 24 X
20 |Reference Dipole SPEAG D2600V2 1145 2023.03.17 24 O
21 |Reference Dipole SPEAG D3500V2 1102 2024.03.23 24 O
22 |Reference Dipole SPEAG D3700V2 1072 2024.03.23 24 O
23 |Reference Dipole SPEAG D5GHzV2 1053 2023.02.22 24 O
24 |Reference Dipole SPEAG D6.5GHzV2 1027 2023.01.29 24 O
25 |Lowpass filter WAINWRIGMCS INSTRUMNENTS GMBH WLJS1000-6EF 1 2023.01.18 12 O
26 |Lowpass filter WAINWRIGMCS INSTRUMNENTS GMBH WLJS2500-6EF 1 2023.01.18 12 X
27 |Highpass Filter WAINWRIGMCS INSTRUMNENTS GMBH WHJS3000-10EF 1 2023.01.19 12 [m]
28 |[Highpass Filter SUNGSAN F1L0020-0001 0001 2023.01.19 12 O
29 |Dual directional coupler HEWLETT PACKARD 778D 17693 2023.01.18 12 [m]
30 [Dual directional coupler HEWLETT PACKARD 772D 2839A00924 2023.01.18 12 X
31 3.5 mm Cal. Kit Agilent Technologies 85033D 3423A07123 N/A - [m]
32 |3 dB Attenuator Weinschel Corp 23-3-34 BK2093 2022.12.01 12 X
33 |Attenuator Aeroflex / Weinschel 24-30-34 BX5630 2022.12.01 12 X
34 |EPM Series Power meter Agilent Technology E4418B MY41293610 2023.01.18 12 [m]
35 |Power sensor Agilent Technology E9300A MY41496666 2023.01.18 12 O
36 |EPM Series Power meter Agilent Technology E4418B GB39512547 2023.01.18 12 [m]
37 |Power sensor Agilent Technology E9300A MY41496631 2023.01.18 12 [m]
38 [Power meter HEWLETT PACKARD EPM-442A GB37170391 2023.01.28 12 X
39 |E-series avg power sensor AGILENT E9300A US39211058 2023.01.18 12 X
40 |E-series avg power sensor AGILENT E9300A US39212333 2023.01.27 12 X
41 |RF Amplifier Sungsan Electronics Communications SSA024 SSEC0001 2023.01.19 12 O
42 |RF Amp"fier Sungsan Electronics Communications SA1061-OPT1A SA1061-OPT1A-0001 | 2023.01.19 12 [m]
43 (RF Ampliﬁer EXODUS ADVANCED COMMUNICATIONS AMP2027 1410015-AMP2027-10001 | 2023.01.28 12 X
44 |RF Amplifier Sungsan Electronics Communications SA1067A SA1067A-0001 | 2023.04.12 12 a
45 |Signal Generator Agilent Technology E4428C MY49070070 2023.01.18 12 X
46 |Signal Generator ANRITSU MG3692B 051807 2023.01.18 12 [m]
47 |Network Analyzer Agilent 8753ES US39170869 2022.08.31 12 O
48 |85070E.Dielectric Probe kit Agilent 85070 E None N/A - O
49 |VECTOR REFLECTOMETER | COPPER MOUNTAINTECHNOLOGY R140 0020720 2023.01.20 12 X
50 |di-Electric parameter probe SPEAG DAKS-3.5 1124 2023.01.26 12 X
51 |Wideband Radio Communication Tester ROHDE&SCHWARZ CMW500 102276 2023.01.18 12 O
52 |Radio Communication Analyzer Anritsu MT8821C 6261830568 2023.01.18 12 O
53 |[Signaling Tester Anritsu MTB8000A 6261987920 2023.01.19 12 O
54 |Signaling Tester Anritsu MT8821C 6262287695 2023.01.18 12 O
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6. Measurement Results
6.1 Tissue Simulating Liquids

The simulating liquids should be checked at the beginning of a series of SAR measurements to determine of
the dielectric parameters are within the tolerances of the specified target values. The uncertainty due to the
liquid conductivity and permittivity arises from two different sources. The first source of error is the deviation
of the liquid conductivity from its target value (max £ 5 %)

For head SAR testing, the liquid height from the ear reference point of the phantom to the liquid top surface is
larger than 15 cm. for body SAR testing, the liquid height from the center of the flat phantom to the liquid top
surface is larger than 15 cm.

6.1.1 Recipes for tissue simulating liquid.

Freq. (MHz) Water Salt (NaCl) Sugar HEC Bactericide Triton X-100 DGBE Total (%)

2450 53.30 - - - - - 46.70 100

6.1.2 Simulated tissue liquid parameter confirmation

The head tissue dielectric parameters recommended by the KDB865664 D01 have been incorporated in the
following table.

Target Frequency Head
(MHz) er o (S/m)
2450 39.2 1.80

(er = relative permittivity, o = conductivity and p = 1000 kg/m3)

6.1.3 Measuring result for simulating liquid

Liquid Target Measured Dev. Limit
Parameters I o o Date Note
Freq. (MHz) Temp. (°C) value value (%) (%)
Permitivity 39.20 39.22 0.05 15
2 450 21 —
Conductivity 1.80 1.80 -0.01 5
— y "
2402 21 Perm|t|\{|t.y 39.29 39.28 0.01 5
Conductivity 1.76 1.76 -0.11 5 2022. 6. 13 Head
2 441 21 Permitivity 39.22 39.22 0.02 15 IR tissue
Conductivity 1.79 1.79 0.00 +5
Permitivity 39.16 39.18 0.04 15
2480 21 —
Conductivity 1.75 1.83 4.59 5
Note: Please see appendix for the plot of measured tissue.
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6.2 System Verification

6.2.1 Purpose of system performance check

The system performance check is performed prior to any usage of the system in order to guarantee
reproducible results. The system performance check verifies that the system operates within its
specifications of +5 %. Since the SAR value is calculated from the measured electric field, dielectric constant
and conductivity of the body tissue and the SAR is proportional to the square of the electric field. So, the
SAR value will be also proportional to the RF power input to the system validation dipole under the same test
environment. In our system validation test, 100 mW RF dipole input power was used. The 1 gand 10 g
spatial average SAR values normalized to 1 W dipole input power give reference data for comparisons and
it's equal to 10 x (dipole forward power)

6.2.2 System setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and power source is
replaced by a continuous wave that comes from a signal generator. The calibrated dipole must be placed
beneath the flat phantom with the correct distance spacer. The distance holder should touch the phantom
surface with a light pressure at the reference marking and be oriented parallel to the short side of the
phantom. The equipment setup is shown below:

I ¥
SpacRT X
\T 1" A0 Pepbs Eadmas
| =
=, | Fied prote
. s 1 Flat phantom
F - - &
& g ; 1
| Pl
A D, i K
Signhal
gperveraior === - oG A | | &y
= Gl A
Liare Ald
s | | P
AEZ  (phid
-
[System set-up for system verification]
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6.2.3 Verification Results

Test Results
Freq Measured 1 g SAR Measured 10 g Target Date Tissue
[MHz] [Wikg] SAR [Wikg] 1gSAR | 10gSAR | 1gDev. | 10 g Dev. Type
100mW | 1W [ 100mW | 1W [Wikg] [Wikg] [%] (%]
2 450 4.88 48.8 2.31 23.1 52.4 24.4 -6.87 -5.33 2022. 06. 13. Head
Note:

1. Comparing to the original SAR value provided by SPEAG, the validation data should be within its specification of 10 %.
Above table shows the target SAR and measured SAR after normalized to 1W input power.

2. Please see appendix for the plot of system verification test.
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6.3 DUT Testing Position

Please see appendix for the DUT setup photos

6.4 SAR measurement procedure
The ALSAS-10U calculates SAR using the following equation,

olEF
ZAR =

Where: & is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical
field strength.
The measurement procedures are as follows:

1) For DUT, using engineering software and (or) radio communication tester to transmit RF power
continuously in the middle channel.

2) Mesure output power through RF cable and power meter.

3) Place the DUT in the positions described in the appendix for the DUT setup photos.

4) set area scan, grid size and other setting on the ALSAS-10U software.

5) Taking data for the middle channel on each testing position.

6) Find out the largest SAR result on these testing positions of each band

7) measure SAR results for the lowest and highest channels in worst SAR testing position.

The area scan is then run to establish the peak SAR location (interpolated resolution set at 1 mm?) which is
then used to orient the center of the zoom scan. The zoom scan is then executed and the 1 gand 10 g
averages are derived from the zoom scan volume (interpolated resolution set at 1 mm3).

6.5 SAR Exposure Limits

SAR Limit(W/kg)
Type of Exposure (General Population /Uncontrolled (Occupational / Controlled
Exposure Environment) Exposure Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak 16 8.0
(averaged over any 1 g of tissue) - )
Spatial Peak
(hands/wrists/feet/ankles averaged 4.0 20.0
over 10 g)
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6.6 SAR test result

HEAD Configuration

= Left bud
N Test Power P°".Ver izl ezl Scaling Limit
o Mode Freq. | CH Position | (dBm) Drift 19 SAR 19 SAR factor (W/Kg) Note
(dB) (W/Kg) (W/Kg)
1 2441 | 39 | Rear | 10.86 | -0.18 0.104 0.121 116 Normal used
condition
2 2441 | 39 Front 10.86 | -0.10 0.127 0.147 1.16 Optional
3 2441 | 39 Top 10.86 | -0.19 0.114 0.132 1.16 Optional
4 | BT(BDR) | 2441 | 39 Left 10.86 | -0.18 0.200 0.232* 1.16 1.6 Optional
5 2441 | 39 Right 10.86 | -0.07 0.160 0.186 1.16 Optional
6 2402 | 0 Left 10.86 | -0.05 0.187 0.217 1.16 Optional
7 2480 | 78 Left 10.86 | -0.12 0.197 0.229 1.16 Optional
= Right bud
No Mode Freq. | CH Pc;r:izton IE;o;v n?)r Pl(D)\r,;If? r I\qe; fsuﬁ':eRd 185 aSIZ?? ngiltlcr)]rg (\I/'\;;nKi;) Note
(dB) (W/Kg) (W/Kg)
1 2441 | 39 | Rear | 11.25 | 0.18 0.045 0.047 1.06 Normal used
condition
2 2441 | 39 Front 11.25 | -0.13 0.173 0.183 1.06 Optional
3 2441 | 39 Top 1.25 | -0.15 0.082 0.087 1.06 Optional
4 | BT(BDR) | 2441 | 39 Left 11.25 | 0.10 0.070 0.074 1.06 1.6 Optional
5 2441 | 39 Right 11.25 | 0.14 0.222 0.235* 1.06 Optional
6 2402 | 0 Right 11.25 | -0.11 0.197 0.209 1.06 Optional
7 2480 | 78 Right 11.25 | -0.08 0.211 0.224 1.06 Optional
Note:

1) * is highest SAR value.
2) SAR measurement was performed with test software at 100 % duty.

3) From October 2016 TCB workshop, Power and SAR were measured with the device connected to a power meter with hopping
disabled using DH5 modulation.

4) Per KDB 447498 D01 §4.4.1, IEEE Std 1528-2013 requires the middle channel to be tested first and because of the maximum output
power variation across the required test channels is > %2 dB, the middle channel was selected for SAR test.

5) Per KDB 447498 D01, General RF Exposure Guidance, testing of other required channels within the operating mode of a frequency
band is not required when the reported SAR for the mid-band or highest output power channel is:

(1) = 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

(2) = 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz and 200 MHz

(3) =0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz
So, <0.4 W/kg SAR test of other channels have been reduced.

6) SAR Testing was performed on the Flat Phantom for normal used condition for Head. Additional SAR Testing was performed on the
location close to the Antenna (Front and top, left, right of the device) of similar configuration to demonstrate compliance. This was
reported as the highest SAR.
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Repeated SAR test Result

Measured
No | Mode | Freq. CH Ll e SR Ratio NOTE
Position - 1st
Original 2nd Repeat
Repeat

Note: Not Applicable. The highest measured SAR is 0.222 < 0.80 W/kg, repeated measurement is not required.

SAR Measurement Variability

In accordance with published RF Exposure KDB procedure 865664 D01 SAR measurement 100 MHz to 6 GHz. These additional
measurements are repeated after the completion of all measurements requiring the same head or body tissue-equivalent medium in a
frequency band. The test device should be returned to ambient conditions (normal room temperature) with the battery fully charged
before it is re-mounted on the device holder for the repeated measurement(s) to minimize any unexpected variations in the repeated
results

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps 2) through 4) do not apply.
2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

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

4) Perform a third repeated measurement only if the original, first or second repeated measurement is 21.5 W/kg and the ratio of
largest to smallest SAR for the original, first and second repeated measurements is > 1.20.
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Uncertainty Assessment

This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.

Error Description U\?;Er;' Fg;? Div. ((1::; (1%9) Stcé.lgj)nc. St(dl.ol;l;;c. ()
Measurement System
Probe Calibration 6.55 N 1 1 1 6.55 6.55 LY
Axial Isotropy 4.7 R V3 0.7 0.7 1.9 1.9 )
Hemispherical Isotropy 9.6 R V3 0.7 0.7 3.9 3.9 o0
Linearity 4.7 R V3 1 1 2.7 2.7 )
Modulation Response 2.4 R V3 1 1 1.4 1.4 )
System Detection Limits 1.0 R V3 1 1 0.6 0.6 0
Boundary Effects 2.0 R V3 1 1 1.2 1.2 [
Readout Electronics 0.3 N 1 1 1 0.3 0.3 L
Response Time 0.8 R V3 1 1 0.5 0.5 [
Integration Time 2.6 R V3 1 1 1.5 1.5 [
RF Amient Noise 3.0 R V3 1 1 1.7 1.7 L
RF Amient Reflecions 3.0 R V3 1 1 1.7 1.7 Y
Probe Positioner 0.8 R V3 1 1 0.5 0.5 [
Probe Positioing 6.7 R V3 1 1 3.9 3.9 [
Post-processing 4.0 R V3 1 1 2.3 2.3 [
Test Sample Related
Device Holder 3.6 N 1 1 1 3.6 3.6 5.0
Test sample Positioning 2.9 1 1 1 2.9 2.9 145.0
Power Drift 5.0 R V3 1 1 2.9 2.9 0
Phantom and Setup
Phantom Uncertainty 7.6 R V3 1 1 4.4 4.4 [
SAR correction 1.9 R V3 1 0.84 1.1 0.9 0
Liquid Conductivity (mea.) 0.1 R V3 0.78 0.71 0.0 0.0 o
Liquid Permittivity (mea.) 0.1 R V3 0.26 0.26 0.0 0.0 00
Temp. unc. - Conductivity 3.4 R V3 0.78 0.71 1.5 1.4 o0
Temp. unc. - Permittivity 0.4 R V3 0.23 0.26 0.1 0.1 o
Combined Std. Uncertainty 12.4 12.4
Expanded STD Uncertainty 24.9 24.8
[Exposure Assessment Measurement Uncertainty]
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Appendix A : Plot of measured tissue.

Mams : DAKS 3.5 Haad BGHz 21 deg € 2022-Jun=13 8:5309
Cate - 2022-Jun-153 253:09

Temgeratura(C) : Z1
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Matwork Analyzer | Flamar R140

Gll;lr...'i ¥ IMparbed LIE-E
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Measured data Targat data - Head BGH: Dwaiation

f MMzl & (5/mj fbiMz) u o (5/m) f [hHz r @ [(5fm
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2425 923 1.78 2425 825 1.7 242
a4 32 .78 Zadl iaz 1.7 2l
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250 =214 1.E5 2500 =814 1.85 2200
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Appendix B : Plot of system verification test.
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Appendix C : Plot of SAR test.

Test Plot list
" Measured Scaled
No Mode Freq. CH Test Position 1. SAR (W/Kg) 1.9 SAR (W/Kg) NOTE
1 BDR 2 441 39 Left 0.200 0.232 Left bud
2 BDR 2 441 39 Right 0.222 0.235 Right bud
KST-FCS-SRS-Rev.0.4 Page: 26 / 60

This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.




KDSTEC Cao., Lt
Ritnc i wrwe. koglid. o Report No: KST-FCS-220002

Dt T &°1 372022 53505 PAl
Tewt Labarstory, Komoe Co, Lad
BDR_ Left Buds Left
DUT: CRESYN CO_ L Type: TWOHME, Sevial: Frolo bpe

Comsmescation Symess UTD 10031 - CAA [EEE 80T 14 1 Elecsesth (GFSK, DHY), Commsaeation Sy Based 15V 24 GHe Band (24000 - 24835 4 MHz)
Feequency: 2441 MHCossmmnathcn Sysicm PAR: 116 48, PMF- 1 14288

Medim parameters wed = 2l Mic o= 179 8m e = 301k p= I':'l.':'l]k:.n.'

Phussos sevnon Fla Secmon

Mlesnwene Stancdard DASYS (TEEE TECANS] CA3 182001

DASY Confiparation

& Probe EXZDAE - SNTS4E, ComF(E 4L, E41, E 410 & 24 NELr Callbrated 4797022
& Nioddatse Comproiaton: FMRE for UTD 10032 - CAA, Callbrated 4792012

Semntd-Saface Jomn (Mocharecall Sarfaie Detochon), £ = 10, 310

Electromed: DAL S Sasi) Calwaned 571720010

Phssivess: E11 VB 0 (10deg probe o), Type QD OVA 004 Ax; Senal o

DS A3 52 0.1 30, SEMMCAD X 146 1307470

" @ @ @

BDRBDR Left Buds Left (ref)’Ares Scan (5135131 ) fearpolated gt da=1 200 mem, dy=1 200 mm
Ml ae e valoe of SAR (mierpolated) = 0417 Wi

BDRBDR Left Buds Left (ref)Zoom Scan (TaTo T Cube 0 Messromens grid dvefom, &ofmm, desfomn
Feerense \ahse = | 285 Vi) Power Dell w 20 15 88

Peak SAR (exvrapolaied) = 0643 Wikg

SARI(D g) = 0,300 Wikg: SARII0 g) = 0079 Wikg

Mol arcmeom vallee of SAR (measaed) = 0 368 Wikg

Wikg
o4y

0. 314

KST-FCS-SRS-Rev.0.4 Page: 27 / 60
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.



KDSTEC Cao., Lt
Ritnc i wrwe. koglid. o Report No: KST-FCS-220002

Dt T &°1 373022 25300 Ml

Tewt Labarstory, Komoe Co, Lad

BDR_Right Buds Right
DUT: CRESYN OO0 L Type: TWODSE, Serial: Proto type

Comsmescation Symess UTD 10031 - CAA [EEE 80T 14 1 Elecsesth (GFSK, DHY), Commsaeation Sy Based 15V 24 GHe Band (24000 - 24835 4 MHz)
Feequency: 2441 MHCossmmnathcn Sysicm PAR: 116 48, PMF- 1 14288

Medim parameters wed = 2l Mic o= 179 8m e = 301k p= 1':1.':1“::.-.'

Phussos sevnon Fla Secmon

Mlesnwene Stancdard DASYS (TEEE TECANS] CA3 182001

DASY Confiparation

& Probe EXZDAE - SNTS4E, ComF(E 4L, E41, E 410 & 24 NELr Callbrated 4797022
& Nioddatse Comproiaton: FMRE for UTD 10032 - CAA, Callbrated 4792012

Semntd-Saface Jomn (Mocharecall Sarfaie Detochon), £ = 10, 310

Electromed: DAL S Sasi) Calwaned 571720010

Phssivess: E11 VB 0 (10deg probe o), Type QD OVA 004 Ax; Senal o

DS A3 52 0.1 30, SEMMCAD X 146 1307470

" @ @ @

BDRBDR Right Buds Right (refy'Area Scam (41x4131)s bnerpolated il du=] 200 mem, dy= 1 200 mm
M pa e value of SAR (mierpolaed] = 0 404 W g

BDRBDR Right Buds Right (refyfoom Sean (TaTx 7T Cobe O Mesiremes grid dvsfos, dyofom, desfom
Feerense \alse = 105 Vi) Power Dell = 014 48

Peak SAR (exvrapolaied) = 0.7 Wikg

SARI( g = 0,223 Wikg: SARIIO g) = 0.080 Wikg

Mol arcmeom vallee of SAR (measaed) = 0414 Wikg

Whg
0.4k

0. 32h

KST-FCS-SRS-Rev.0.4 Page: 28 / 60
This report shall not be reproduced except in full without the written approval of KOSTEC Co., Ltd.



HOSTEC Co., Lbdl
Fitor= e, ki, o0 Report No: KST-FCS-220002

Appendix D: DUT setup photos

Please refer to a separate document.
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Appendix E: System Certificate & calibration
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n080n | AAD [5G KR (OF-OFDM. 1 BA. B0 W PSR X kAn GHRFRITOR | THE | a8G%
n0eco | AAn | sonA 1 B, 0 Mriz. OFSH. 30 ki) [T TRY | aRE%
0800 | AAD E@mmlﬂ.ﬂﬂm GHRFRITDD | 783 | 296 %
A0S0 | kAL | SO KA S0P I, 10 MV, D 0 ki IRRFRITOO | A3 [a®b%

| nieoes | AAD) | B RB. 18 Misx, GPE 38 wHr) SONRFRITOD | 837 | n#6%
MBSO | AAD | G KR [CPOFER S5% R, 30 Mg, OPS 30 khr] SOMRFREITOO |83 | 288% |

M0 | AAD | 5 KR B2% RO &) . OPEA 30 EHE) G MA PR TOD | B3 2RE%
EIB12 | AAD | 0 KR [P -CHFERA P HE, B WS, DS, 30 kb SOMRE OO | B3 | s0E%
MORTT | AAR | 80 N [CP-CHTAA 0GR BB, B M OFER 0 BMEANRFRITDD | B35 | aBE%
818 | AAD ﬁ*ﬂ%mmmmmmum 561 MR FILI TOO TAER
BT | AAD | Sk DA 1055 AL 18 kiar, OPER. 36 WHE) BEMRFRITOD | 833 | +0E%
POBTD | AAD | 50 HR [CP.OF DML 1007 A, 310 Wiy, QP SR, 20 k) SGNRFRITRO | 830 |186%

| O] [ AAD | 40 [CR-DCEDRL 00 RE. T8 M GPEH. 30 kHE) BGMRFAITCO | 841 | :08%
MeZT | MAD | HONR 100% M, 30 Mver, OFSH, 20 kM) 56 NRTRI TOO | 041 | aBEw

ﬂ_&'ﬁ%“ﬂgﬂ BGNAFRITED |83 |:08%
10824 | AAD | SO MR T B 50 v, OO, 0 k) BCNRFRITOD 830 | w08 % |
10625 | AAD Eﬁ%nmaﬁm BONAFRITOD |Adi | sBA%
10827 | AAD | 5 MR (CP-CFDML 100% B 80 Wiz, CPon, M) | SGNATRITDD | 847 | s08% |
0825 | AR | BG MR 0P R0 i G X BGNAFRITOD |BaY | sBb%
10809 | AAD | 50 MO (CP.OFDU, 100, I8 100 s, DFSH, 30 ki) WA PR In&_ |avtw |
0830 | ARD | EGir ¥ RE. 10 Wtz QPSR B0 kHE) BENEFRINOD | 7Y | 206%
1087 | AL | B0 N (PO 1 BB, 1 B0 k) 558 P T | sRb®
08NS | AAfy | 56 MR ICP-OROM, 1 BE T W2 OPSEL B0 RHE) SOMAFRITDD | 774 | a06%

108003 | AAD | 56 W (CP-OFDHA 1 i3 L, B kg SGMRFRLTOO | 7m0 | kb %
0884 | AALy | S0 R [CP-OFOM, 1 FI. 30 . DPSR. 00 kD) SGMRFRITOD | 705 | add%
N0A3S | AAD | S0 W [CP-CIFDRAL | R 40 vl GOSN, B0 ki)  [sammem Tm | ses%
VBN | AAD | B3 W [C-OFCA ) . 50 Wb, PR, 00 W) _ SENRFRITO0 | 708 | s0E%
i HAD KR [CP-DWCAA. § Pl 80 WHE GPER_D0 k) 50 M FILT 7 5% |
#0234 | &aD) ﬂ%lﬂ._n“ﬂﬂﬂﬂ SGMRFRITOD | 770 | #06%

|0 | AL | S0 KR 1 BB 80 AHr. OFEX &0 ki) 50 bt PR DO | A
toadt | AAD | S0 WA DAL 1 I, 400 Mblr, PR, 80 Ky FRATDD (77 [s08%

| o043 [ AAD | S0 kit iCEORDAL 0% B 15 WL DFSR, B0 kHr) BOMRFAITOO |S49 | e08%
HOBdd | AAD | SO HH PCPOFDRE S M, 30 i, CFRL G kD SGNRFRITDD | &3 i B %
binan | wAD | o NS CH.ORDM, S0 R 30 M CFEN. B kn) BONRFAITOO |41 | £08%
DR | kD | G MR CPDEDAR 100%. BE, 10 ki DK, 80 kiir) S MM EMT TDD | B L
OS5 | WAD | S0 NH 100% BB, 15 L. PR B0 kHr) BGNAFAITOD | A3 | +0A%

DO | WAL | SGiNR 10, RB. 30 ke, DS, A kir) MALERT TN | 83T | neB%
108ET | AAD | 5 MR 10 B, 36 e GREe BONRFRITOD |83 | zud%
OB | WAL | S MR PG 00 BB 35 Wi 0 ki SCHRIRITOD |36 | 666 %

| 10850 | AMD | 0 MR (G- DAL, 100% FIN. 43 Wbz, GPOR 0 W) ~ |SGHRFRITDD (A3 |s806%
TORED | AAD | S0 R 0P R 00, FEL 53 WHE GPSR 00 W) SOHAFRITO0 | B41 | aB6%
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EXB - BATBLE il 0, TR
10861 | AAD | 545 MH (CF OFDAL 10 B 00 Wiy, OFE 404z SENRFRITOD (840 | 1R8%
1BE) | ALD | B0 MR K7 Ml B0 M, P, 60 vy 50 MRMAT TCO | 841 0%

_MmEs | am | EO MR A0urts ol i e G 5 SGREFAY 0D | BT i G %
HOBES | AMD | B MR Atas Al 100 ki, OS2 k) SONAFRI TOD | 841 | 280%

| BOABA | AAD | S0 MR DI T-g-OF A 1 AL 100 M GPER 30 k) SGKEFRITDOD | 568 | ABE%
HOBES | AAD _Eiprm___"mﬁ el T ] S0 HAFRI TDO | 589 | z0n%

| bonsa | A R [DFT-2-OFTIM. 1 REL 100 My, DPES. 130 kHE) SGRAFRITOO [E75 | 486%
VOB | AAD || 543 MR (OF T3 0F ERA 100 iz, LDz} SGHAFAITOOD | 588 | zO0%
VORTY | AADH | 5GINR [DFT-5TAL § B 108 i BOGAML 130 SGNRFRZTOD |87 | sBB%
ASATE | AADH | 50 N (D T 80 NOETS M, 100 M. 105, 130 ki | SO WRFRITOD | 657 | sBé%
1A | AAD | 50 K DET-5 CECRA | BB 100 ki, SS0AM, 130 kFIE] BIHRFRITOD |AA1 | B0 %

VP | AAR | 56 KR DETACROR, VOO HE, 100 Mt GEQAML TI0 RIS | G0 R FRD TEHD | B8 | BB

10875 | AAD [5G KR [CP-OFDML Y Rl 900 iz, CFEH._1R0RHz | GHRFRITOOL [ T78 [ s8b%
PG | AAD | 8GR C8A, 0P M, 100 My, RGN, 120 ki) Mt LR ENET L

10877 | AAD | 56 KR [CP-0FDRA T B, FoD M 18CseL 120 kHE) G MRFRITOD | TS | s96%
AOEPE | AAD | S e (C00 DM, 100% IS, 100 M. SROAML 130 kiiz) it P nan | a9t
BT | AAD | 0GR ICP-CEDM, | RB, 100 ME B0 170 kFr) SONRFRZTOD | B12 | 298%
10880 | AAD | &3 1 - 100 WAy, SA0AM. 130 iz FENRFRITOD | B [ 5]
R | AAD | S0 R GDET 5-0FDRL | R, 5 NAE GG, 130 ki) SENRFAZTCO | 878 | 2985
A | AAD | B3 bR GOFT 00 D0, 100 B 50 Wi, QPSR 130 e} SENRFHZTUD (596 (e9s%
1 ARD | S5 MR N 5-0F DL, 1 RE. 5 M-z, WO, 130 1Hs) _|SONRFRITDOD | 85T |06
FOREA | AAD | ECE MR ODFT o RN 100% P 50 Wi, JEOARL 130 SENMFHZTDO | 6353 | eRAN

| nOmdes | AR | 3G MR DT 5-0FDL 1 RB, B Mz, Be0AN, 00 BGNRFRITDD | 881 | 208 %
Pl | ARSI | ) MELIDFT-2-0F0, 100% Pl 50 M. GadAkl 10 G RELERT TDD | 665 PEE %
el ] MR (CP-OFD, T R B b, 8, 13T k) SONRFRZ OO | 778 | t06%
bosi | AAS | SN MO FE, 0 Mdir. PSR RS i) SGKAFRZTOO (B35 | #86%

| VOMMG | AAD | 541 MR [CP-OFCIA T R 50 Wz 180K, 120 ML) SINAFRITOO |A0r | z8A%

[ POeri) | AT | S R (PO DM SO0 R, S0 M VBCIAM. 13 kHEy ERET BAD | aBE%

| viiEn | AAD | 500N [CF-QFDIL T R 0 MHE. ERC, 130 kFE) SOhAFRITOD | 813 | a6 %

| 108G | AADF | B4 WA |CP-OFDML o0 A, 50 Mz SAAM_ 130 ki MGERFRITOD [ B41  [aBB%
TOEET | AAC | 503N [DET-3-0FDRA, § R 8 MHE OFER. 30 kHE) MIHRFRITDD | 568 | aBii%
10858 | AAB | B KR [CFT-sOFCM 1 B 10 MSts. PSR, 3300 SGNRFRITOD | 867 | aB6%
A08e | AAR | 50 NR [DFT-s-0FDAA | REL 18 LeHe COFEK. 30 kMr) SOMRFRITOD | S8F |96
10600 | AAB | 50 KR [DFT -5 GFOAL 1 8, 30 Wbls, QP 20 kHz) SGMRFRITOD | 864 | sk%
18851 | AAN A0 KR [IFT-n-0F DA, § Rl %8 M- G5 30 kHE) 5 MR Pt TDD | 563 2 0EN
1R5GT | AAR | 83 WA Ilﬂﬂl.'limllllr_w_ﬂm 50 ME FR! TEE A * B %
10800 | Asn K [DFT-o-C DAL, | R 85 A kM) SGNRFRITOD | 564 | z08% |
10304 | AR | S0 HR [IFT -0 Cad 1 8, 50 My, DMK, ) kMI) SGHNRFRITOD |68 | 206%
A0S0 | AAR | 56N 1 R, ) Woir. P53 kb SOMRFRITOO | 484 | t08%,
N304 | AR | 5 BB GOFT-5.0F0A. 1 HB, B0 Mir, QPSR 30 69} | SGHRFRITOO | 588 | a0A%
AEOOY | AML | SR T 5 DL, S0, R, 5 BEHE. GFBR. 30 kHis SOWAFRITEO 4% |aBi%

00908 | ARR | SGHA 8T 5 P S I, 10 M, QPR 3 R MGHAFRITDD | 503 | aB0%
$O00e) | AR | S ML S0 R, 05 WF: GPaR_ % ks SGHAFRYTO0 | 506 | 708 %

| 10910 | AAR | 50 NA (DFT-00F A 50% B, 20 MM, OPSA, 0 SGNRFRITOD | 583 | 6% |

| Vo011 | aAs | 5% AB, 75 M-z GPER. 3 k) SGNRFRITOD |03 | shé%
1T | AAE | B0 M DFT50FDRA 50 A, 30 Mir, OFSS, 30 ki) MNP PN S8 | R0 |
10013 | AR | S0 MR [DFT-0-00 0, 507 AR, &) My, QP 30 W) | SOMRFRITDD |884 |sdiW
1061 | aAm | S0 R[OS T COFDRA 0% A, 80 M, (S, 30 i) (SGMRFRITOO |nAs | i®0%
10615 | ARE | B WA (CFTodeCF DM, 507 MH, B b, QP50 iz} SGMRFRITOD | GBI | adb%

| TEg06 | AsD [CFT-R-CFDRR, 504 REL ) kv, EW7Se. 30 g} | SGIMRFRITD0 | 5h7 | a9 %
10817 | AMB | BG WA (DFT-3-0F DM, 50% ML 100 M. GPEK. 30 kHep BONRFRITDD | 604 | 806 %
108918 | ARG | E_E-l-mmm-.ﬁhuﬁhmum S0 M PR T & kil s
10680 | AMR | S0 KR (DFT-0F DAL 100% A0, 10 My, QPR 30 kHe ) | S0 MR PR TO | 568 £ B8 %
050 | AR | 55 Wit [OFT-o-OF DAL 1007 BB, 13 Mz GF&sL 30 knn) 50 MR FIRT TOD ¥ &
10537 | AAB | 43 WR [DFT.5-0F D8, 100% [ X iz SGHAFRITOD |58 | 204%
T0BF | sl | 55 bt i T-a-0o DA, 1005, BB, 3% Wby, E9PE= 30 iz) BOMAFRI TOD | Sk | c98%
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EXION- SHTBIE Mgl 20, 3032
A0 | AR | 5 NI OFT o O DR, 100% R, 30 v, GPgH, 30 kM) SEHAFAITOD [ 684 | aBb0W
10824 | ARE | %5 MR (DFT-5-0F Dl 1007 Rl &2 L PSR 33 kHE| SGRMFHITO0 | 884 | sOA% |
| TS | ARE | 5 PR OFT0-OF DAL 100 B, 50 iz, DFSK, 30 k) SIRRFRITOD |58% [=BA%
P | ARE | 50 MR (OFT 5-0FDM, 100% BB 80 Lz PR ) kHE SGHREFRI DD | S84 | z0A%
10937 | ans | 56 ML DT 2-ON0R, 100% AN 10 Wi, GFSK. 30 kHn) SGREFRITOD |60k | 2806%
00 | AAC | B MR (OFT5-0F0kL 1 RB. 8 biHe QPSR 18 kHE] PGRAFRIIDD | 557 | a06%
BT REL T 1 L 1 iy, OPS 18 ki) SEKAFRIFOD | 557 | s66%
0PN | AAC | B MR (OFT5-0FDML 1 RB. 145 e GPER_ 18 bAE] SGRRFRIFOD | 557 |188%
0t | ASC | 50 A T o DDA, 1 BHL ) Wi, PR 86 kbiz] LOWRFRIFOD | 831 | s08%
AT | AAC | B4 MR (O TP, 1 R, 3% Wi, PR 1% Fir] WGHRFRIFOD | 831 | a#f%
[ AAL | 521 L T-a ORI 1 L 30 My, PSR 13 iz LA T TO0 | 551 | aDB% |
| 90 | AAC | 4G WA TS0, 1 B, 51 MR, CFER. 85 WHT) BEHRFRIFOD | 551 |a@B%
R | AAD [5G M DI T-p-0RDAL, 1 D, 50 Wiz, DPSK. 15 khr SOWAFRIFOD | 581 | s@B%
ADRRNG | AAC | B PR [ TSP Do, birt RS, & N, PSS 15 ki) MGNRFRIFOD | 500 |A@6%
[ SEANT | AAC | E0 W [OF T-0-0M0M, 5% B, 10 M. GPSOL 15 ite) MR PR FOD | AT | sd0%
BORM | ARG | ECH N (D T-3-OF DL, S0 R, 13 M, QPSR 15 00} BONRFRIFOD | 500 | #86% |
EOA | AAC | 50 KR D T-3-OFTRA 507 R, 20 ML GPER 134 AGHRERIEOD | ARF | sBA%
B0 | AAC | 50 A [CFT-5-OF G bz, 15 e SOMAFRIFOD | SH0 | 596 %
RO | AAC | 508 N (D6 T3 S 50N OB, 30 WU OPER. 15 RFE) SGHEERIEOD | SH1 | sBb%
POO4Z | AAC | B0 R (DF T3 0F DML 500 B, 40 M, PG, 13 00} BIMAFRIFOO | 585 | 296 %
| 80043 | AAD | S0 NI DO T 0RO, B BB, W) WHL. GPER 1502 SGNRFR FOO | 408 | atd%
1064 | AAC ﬁmmﬂMMMun.mumﬁ; SGMAFRIFOO | 581 | sid%
0065 [ AAC | 506 Wi (DFT--DF DM, SO0 R, 10 My, QPR 1 biz) NRFRIFDD (585 | a08%
P40 | AAC | 50 b (DFT-a-OF D0 100N RE, 13 Miar, OPSA, 13 i) 5G MR FR1 FOO | SE) | 86 %
10647 | AAL | 5G N [DFT-2-0F DM, 100 RE, 70 M. QPSR 16 Az [ SGNRFRIFDD | 587 | 106% |
10848 | AAE | SOHR -ummnbuu—ngn'q_l_. 15 iriz] SOMRFE FOD | 588 | :08%
10049 | AAC | SCFOM. b0 A, 30 MHE OPSR. 18 SGNAFR) FOO | 587 | 108
10800 | AAE | S0 bt (DY ae0f DA 1007 M, 4D M, CFPEML BS kRir] S0 Rt PR FDO | S & B
L TEEE | ARD | SR b TN -5-0F DA B0 REL B Wiy QPR 18 WHr] L L T ) I
10683 | AAA | SRR DL JCP-OFDRL Th 31 8 MHE, 84-0A, 14 kH) SCHAFAIFOO |35 | z08%
TO0EES | AAA | B NN DL FCP-CRDRE TR 01, 55 MFr Bd=00808 15 kkE) S0 N ER FDO | B5 T OE
L oS4 | AAA | SGHR DL {CP-CFOL TU 3 | TiH: SLOMI Hibts) | SOWAFRIFDD | 823 | si% |
{10888 | Ana | S0 MR DL (CP-OFDML Thi 3 1.3 Wr. S4-0A08 13 0HIE) VENAFRIFDOD (847 | aR6%
10666 | AAA | 50/ HR DL {CP-OFDRL T 31, 8 N, 55-GAM, 30 k) 55 NAFR1FDO_| 8 £08%
10857 | Ana | 5080 DL PEP-DFDRL TH 31, 52 Mz, 8400 350 1 NA FR1FOO | A3 RE6 %
10558 | Ak | B0 SR DL PCP-OPDML TW AT, uw‘T»E_pmn 5T A PR TR0 | A4 BA%
10060 | AR | S0 PO, T 31, 3% Mg, -G 5 WFE) 1 B33 | 106 % |
10065 | AAC | SOMA DL (CPOPDM. TW A1 5 MH: BA0AM 18k | SONAFRITDD | B4 | =R %
| 10061 | AAR | 80 MR O OCROROM, TM 21, 00 ML MADAM 1TkHE) | SGNRFRITOD (0 [ a0b% |
10907 | AAN | 50 MR DL (CRORL TV 3115 MnE B3 04K, 14 kRr) SINRFRITDD 080 | aBB%
BT R 30 B, D, 15 k) MiNMERITOD B [ eRO%
| 10904 | AAC | 50 MA DG (GP-OFDRL 1M 515 by BA-E0kM 30 k) SINRFRITOD | 039 | #RE%
A0S | AR | B A Do (O DL, T 319, 10 b, (-0, 360 ks AGHRFRITDO | 037 | sab%
NORMG | AAB | 5G WP DL (CP-DFTRA TAA 3.0, 15 Mn, BA-CeAAL 30 KHa) SOMR PR TOD | 088 | 206 %
SOOET | AN | 860 MR OL DEPOPEML TRID N, T b, B, 36 i) (AGNRFRITOO | 947 | a9b%
EIFMA | AAR | 50 K CL [CP-DFCRA TR 3.0, 100 Wi (om0 kir) BOMRFRITOO | 940 | e®E%
STE | AAR | 55 mR [CP-OFTHA § BB 30 Lk DPSE 13 iy S0 NI TDO [ 1158 | a 96 |
|7 | A | 60 WA (DT OFDM 1R 100 i, QR 30 kI BONAFRITOO |08 | +08% |
HIATE | AAR | S0 R JCPORDRE BI0AL R, 100 r DRE-00AA. 30 WHE) Sdiwativen oo | soom | agd |
Aaa | LA DR LELA 13 | ra%
HGTE | AA | LRLA HONE Wik [7m [ :0A% |
_%lﬂ m WALLA DR LELLA i * 38 %
| A | LALLA HOHpd (LY 1 i5E%
A N LALA T (1133
ToGEN | bk | 53 WP DL EP-OF0AL TWI Y 40 Mty S4-088 35 kbE] EOMRFRI TOD |am | z08%
P0lRd | sk | =0 sem o [CP-DECAS THIA 0 S0 MHE S4-0808 18 iz EGMAERITOD | paz | wO6%
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EICHP 8- B TRLR Al F0, HEER
AR | S0 MR DL pOPORDAL TR 301, 80 Aer. -0l 30 WHE) SIMNAFRITDD | B 1L
AR | 56 ME DR [CP.OROM, T 11,8 Vi, 64.0AM, iy [nesmi 100 | es  [aBb% |
AR | B R D P T, TR 31, 80 Aa-E, S-CAA, 30 HE) Bk Aol PR TOD | &5 R LT
3 | ARA | 50 ML DL (0P OFDAL, TM 2.1, 73 Mz, £4-0AM, 30 kbiz] sgnnrmi o0 [am | 205% |
AR | B0 NS D pCPUDRDL TR 31, 80 AS-E B 080 55 kEE) SOME FRITOD | & L] '.'IL'I

ARN | 50 A ™31 [ A PRI OO | am 3 08 %

Uty o el e e s deresbor b e cesponme syt e aeguke: Bl dnd  dned Bl G4 T ol T
i vaim
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E-2: Dipole antenna Calibration
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RitnC{ Farww, kostes. o Report No: KST-FCS-220002
Calibration Laboratory of LT PR e L
Schmid & Partner St o Sericn wises Sitalonsnge
i Al e Bereiris wriniers & wesiers
WEWW?;WMM “'-;f.;fu §  Swisn Cabibration Service
T P p— s Accrpsiation M 30T 0108

Ther Srinieh Actridilileies: sl o Dot S e Eraiorian b the EA
Bhymilyaeral Agresmasl b T recogribion of calvbendfion Ge e

Glossary:

T5L tesswe simulating liquid

ConwF sansitity in TSL / NORM wy.z
LT niot applicale or nol maeasured

Calibration is Perlormed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practios lor Detarmining the Paak Spatial-
Avoraged Specific Absorption Rate (SAR) in the Human Head from Winsless
Communicabions Devices:; hMeasuremant Techniques™, June 2013

B} IEC 62209-1, "Moasuremant procedurs bor the assesamant of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next 10 the aar (frequency randgs of
300 MHz to & GHZY, July 2016

g} IEC 62209-2, "Procadurs o determing the Specfic Absorpbion Rate (SAR) for wiraless
communication dewices wused in close proximity to the human bedy (requency range of 30
MHz 1o § GHz)", March 2010

di KDE BESE84, “SAR Measuwamant Requiraments for 100 MMz 1o 6 GHz™

Additional Decumeniation:
&) DASY4'S Sysbem Handbook

Methods Applied and Interpretation of Parameters:

= Measuremant Condiions: Further datails are avaltable from the Validation Report al the end
of the cerificate. All figures stated in the certificate are valid at the frequency indecated.

= Anfenna Parameters with TSL: The dipole is mourted with the spacer 10 positon its leed
point axactly balow the cantar marking of the flat phanbarm sechon, with the arms cnanted
parall 1o the body axis.

« Faod Point impedance and Refurn Logs: Thess paramabers ans measuned with the dipoks
positioned under the: Bquid filled phantom. The impedance stabed is transformed from the
measunement a1 the SMA connector to the feed poinl. The Retum Loss ensures low
reflected power. Mo unceraingy reguired.

= Elscineal Delay: One-way dalay between the SMA connector and the antenna Teed point.
Mo uncertainty required,

=  SAR measured SAR measured 8l the siated antenna ingut powar,

+ SAR pormalized: SAR as measuned, norrmalized o an ingut power af 1 W at the antenna

CONNECHor.
« S4AR for nominal TSL paramefers: The measured TSL paramedors ang used 10 calculals the

nomingl SAR result.

Tha ed uncartainty of measurerment is s1aled as the standard uncaertainty of measuremant

anMWwimué.uhm for a normal distribution cormekponds 10 & oovwerige

probability of approximabahy 95%.

Cortlcain Moo DRSOV Te_Febin Paga 2ol 8
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Measurement Conditions
DASY symtem configuration, i I i fol QR 00 g 1
ASY Version DASYS W 104
[Exir BpeOlatene Aidvanced Evtrapolaton
Pranbom Nicchular Flat Phantom
Diatares Dapods Canier - TSL 10 mami wilh Spscer
‘Zoom Scan Aessciution dr dy, 4f = 5mm
Frequessty D40 WHT = 1 MMz
Head TSL parameters
T ollcowi'ey (b BeTustar B0l CHATULNDONS voRrn Appis
Tt wiung Parmittivity Conduw ity
Hpaminall Hosd TSL parametin 20N o k] 1.8 mhaim
bbedsiined Hesd TEL paramaiemn 20203 "C MW1al%s 168 Mmoo 8%
Head TSL temparature changs durisg test PELE o
SAR result with Head TSL
BAR wvaragad over | om (1 g of Hesd TEL Cooradlepen
BAM maadared 250 W Ingat P 12,4 Wikg

AR for nomerayl Maad TSL parmmeben

nosmakaed o 1W

3.4 Wik w 170 % (k=)

SAR arveengad cver 10 em” (10 gh of Hesd TEL

SAR moasued

SEG rrtR e PoriveRT

G.18 Wiy

EAA g rommengll Hgad THL parameters

reTnalipesd o 1

244 Wil = 185 % (=T

Coctibicate e DQSIVE-TIM_FabZ |
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Appendix (Additional assessments outslde the scope of SC5 0108)
Antenna Parameters with Head TSL

I, Daafod s a5 Didedd frimi! S6.0 [+ 48 {3
Renam Loss «F2TE8

General Anlenna Pararmaters snd Deslgn

| Essctrical Dalay foru dirgcsion) | 1153 08

Alier long e us withy 100 raciated Do, oy B SR wieming of e Cipoka rear The lesdpoint can be messured

Thay chpoi i made of ibandan amingd comcal cable The onter condusior of e leedeng bne i deectly connecied io the
msooencd g of The ipode. Th andeena s heeefons shor -Ciresited for DC-gignals, O ddmi of th Sgssbed, amall end cagd
Ang 0360 15 thil Sgoki GITTE iR T 83 RO ERichEng whan kosded sooording b the posion s sxplained in Fe
"Maasurement Condiions” paragraph. The SAR dats s fol afecied by Tl changs. T tvirall ok logh i wll
asgnding 1 the Staedand.

Mo anoessivn fonon mamt be applesd 10 the Spole arms., bk iy maght Dind o th SO0 COnmaCioro fbar th
Vieiigni? Py Dol (BTl

Additional EUT Data

[ Manutacsunea by SPEAG
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DASYS Validation Report for Head TSL

[hare: 18012, 2021
Test Laborstory: SPEAG, Zurich, Switzrerland
DUT: Dipode 2450 MHz: Type: 2450 2; Serial: D2420VE - SNTH

Commuanication System: LD 0 - OW; Freqeency: 2430 MHz
Medium parameters uwed: F= 2450 MHe; o = 1,88 8ing 6= J8.1; p = 1000 kg/m!
Fhantom section: Flal 3e0on
Measurement Stasdand: DASY S (IEEETECAAMNS] CEX19-2001)
DASYSD Conligaration:
«  Probe: ENIDVE - SNTRHE Conv P06, 706, 796) & 2450 MHz; Calibraied: 22,12 3020
o Sensor-Surface: | $man (Mechanical Suafase Detectsnn)
» Electromics: DAEd Spbll; Calibeated: 02. 113020
»  [Phantom: Flml Phantom 50 (frontl; Type: QIO 000 P50 AAL Senal: 1001

o DASYE2 SR1044 1527 SEMCAD X 14.6. 140 T483)

Dipale Calibration for Head TisuePin=250 mW, d=10mm/Zoom Sean (777 W Cale 0
Measarement grid: dosSmam, dysdmen, de=Smm

Reference Value = 1168 Vim: Power Dyift = (003 dB

Peak SAR fextrapolaied) = 6.8 Wikg

SAR gi= 134 Wik SARID g = 6,08 Wikg

Smuallest distance froen peaks i all podnis 5 dB below = 9 nem

Ratio of SAR a1 M2 1o SAR at M1 = 3%

Maximum vabse of SAR (measored) = 22,3 Wikg

4,00
-a.08
-1 200
1600

-20L00

O dl = 333 Wikg = 1348 dB'W/ kg

Coortiticate Mo DR4S0WT- T4 _Fabif Page Sl 8
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Impedance Measuremeni Plot for Head TSL

Dle e Cheel S Colbrition Trace el Hyder 3oken Yndee peis
- P ——
= -H-.—-IJ:
]
Suam  [MT &1 1P dregre 201 ik L
Corifats Mo DPAS0WE:TH_Febd Paga & of A
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Dapaly anlennd axtandpd dipobe calioationg

Par KDE 865664, dipoles are verilied in mturn loes(-20 dB, within 20 % of prior calBration), ard in

impadance [within 5 ohm of prioe calibration), tha annual calbration is not necassary and the
calibratan infersal cam be aslended,

Justification of axiended calibration

FARMEHT DinodndiK - DFAGIVT SN 7ol

Lapnnn BAN seles =TE

Mgl tmaus
Dotz o Rilurn-Loss Dhzltia It Dt
Binanuramars ] ) 2] ko]
203102, 18 22701 - 55122 -
<UEE 0 18 -dd -l e T 1

The refm-doss is <X dB, within 20 % of price calibrafion, the impedance is within § O of price
calibratan, Therafors the verdfication resull should support axdonded calibraton,

m 2450 MMz Dipole Head beown

Raturm-Loss

Innipepc nce
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