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1. Testing Laboratory

Company Name

SGS Korea Co., Ltd. (Gunpo Laboratory)

Address 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of Korea
Telephone +82 +31-428-5700
FAX +82 +31-427-2371

2. Details of Manufacturer

Manufacturer Samsung Electronics Co., Ltd.
Address 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Rep. of Korea
Email juntaek79.oh@samsung.com
Phone No. +82 +31-301-8362
3. Description of EUT(s)
EUT Type Bluetooth Headset
Model Name SM-R630
Serial Number 1
Software Version R630.001
Hardware Version REVI1.0
Mode of Operation Bluetooth Classic, Bluetooth LE
Duty Cycle 76.5 % (Bluetooth Classic), 84.7 % (Bluetooth LE)
Body worn Accessory None
Tx Frequency Range 2 402.00 ~2480.00 (Bluetooth)
Antenna Information™ Manufacturer KYOCERA AVX INC.
Type LDS Antenna
Antenna Gain (dBi) -7.30dBi

4. The Highest Reported SAR Values

. Highest Reported SAR
Equipment Class Band
auip 1g (W/kg)
DSS/DTS Bluetooth 0.711
Simultaneous SAR per KDB 690783 D01v0r03 N/A
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5. Test Methodology

ANSI/IEEE C95.1-2005: 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 / 4.0 W/kg as

averaged over any 1 gram / 10 gram of tissue for portable devices being used within 20 cm of the user in the

uncontrolled environment.

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

published KDB procedures.

In additions;

IXI KDB 865664 D01v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz

& KDB 865664 D02v01r02 RF E-xposure Compliance Reporting and Documentation
Considerations
RF Exposure Procedures and Equipment Authorization Policies for

g KDB 447498 D04v01 Mobile and Portable Devices

|:| 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

I:I KDB 616217 D04v01:02 SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet
Computers

|:| KDB 643646 D01v01r03 SAR Test Considerations for Occupational PTT Radios

|:| KDB 648474 D03v01r04 E\{aluatlon and Approval Considerations for Handsets with Specific
Wireless Charging Battery Covers

|:| KDB 648474 D04v01r03 SAR Evaluation Considerations for Wireless Handsets

|:| KDB 680106 D0O1v03r01 RF Exposure Con§1deratlons for Low Power Consumer Wireless Power
Transfer Applications

|:| KDB 941225 D01v03r01 3G SAR Measurement Procedures

|:| 7KDB 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<z 2°C
Ambient noise & Reflection :<0.012 W/kg
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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, 8T 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 to 300 ,” ANSI/IEEE C95.3-2003, Copyright 2003 by the Institute of Electrical and Electronics Engineers,
Inc., New York, New York 10017. These criteria for SAR evaluation are similar to those recommended by the
National Council on Radiation Protection and Measurements (NCRP) in ““Biological Effects and Exposure Criteria
for Radio frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986,

Bethesda, Maryland 20814. SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting
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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 to 6 . Portable devices that transmit at frequencies above 6 are to be evaluated
in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to demonstrate
compliance with MPE field strength or power density limits for devices operating above 6 should be made at a
minimum distance of 5 cm from the radiating source.

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

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of
a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4 W/kg, as
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube). General
Population/Uncontrolled limits apply when the general public may be exposed, or when persons that are exposed as
a consequence of their employment may not be fully aware of the potential for exposure or do not exercise control

over their exposure. Warning labels placed on consumer devices such as cellular telephones will not be sufficient

reason to allow these devices to be evaluated subject to limits for occupational/controlled exposure in paragraph

(d)(1) of this section.

Human Exposure Uncontrolled Environment Controlled Environment

P General Population Occupational

Partial Peak SAR
(Partial) 1.60 mW/g 8.00 mW/g
Partial Average SAR
(Whole Body) 0.08 mW/g 0.40 mW/g
Partial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 mW/g 20.00 mW/g

1. The spatial Peak value of the SAR averaged over any lg gram of tissue (defined as a tissue volume in the shape

of a cube) and over the appropriate averaging time.

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

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the

shape of a cube) and over the appropriate averaging time.
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8.

The SAR Measurement System

A block diagram of the SAR measurement System is given in Fig. 1. This SAR Measurement System uses a

Computer-controlled 3-D stepper motor system (SPEAG DASY system). The model EX3DV4 field probe is used to

determine the internal electric fields. The SAR can be obtained from the equation SAR= ¢ (|Ei]*)/ p where 6 and p are

the conductivity and mass density of the tissue-simulant.

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

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

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

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

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

- 2 = [
[t e S =]
I' P I i LT
= i
Wan et
—F
i | -
| x B!
L. Mg "N

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.
DASY software.
Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.
The SAM twin phantom enabling testing left-hand and right-hand usage.
The device holder for handheld mobile phones.
Tissue simulating liquid mixed according to the given recipes.

Verification dipole kits allowing to validate the proper functioning of the system.

Report File No:  F690501-RF-SAR000432 Date of Issue :  2024-04-30
(All SGS services are rendered in accordance with the applicable SGS conditions of service available on request and
accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

SAR7081-04 (2020.12.15)(0) 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
— = 9/59

http://www.sgsgroup.kr Page :
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 to6 ; Linearity: £ 0.2 (30 to6 )
Directivity : £03 in HSL (rotation around probe axis)

+0.5 in tissue material (rotation normal to probe axis) EX3DV4 E-Field Probe

Dynamic Range : 10pW/gto> 100 m W/g;
Linearity: £ 0.2 (noise: typically <1 uW/g)
Dimensions ¢ Overall length: 337 (Tip length: 20 )
Tip diameter: 2.5 (Body diameter: 12 )
Distance from probe tip to dipole centers: 1
Application : High precision dosimetric measurements in any exposure
scenario (e.g., very strong gradient fields). Only probe
which enables compliance testing for frequencies up to 6
with precision of better 30%

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration
Certification Report.

9.2. SAM Phantom

Construction : The SAM Phantom is constructed of a fiberglass shell
integrated in a wooden table. The shape of the shell is
based on data from an anatomical study designed to
determine the maximum exposure in at least 90 % of all
users. 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 the evaporation of
the liquid. Reference markings on the Phantom allow the
complete setup of all predefined phantom positions and
measurement grids by manually teaching three points in
the robot

Shell Thickness : 2.0 +0.1

Filling Volume ¢ Approx. 25 liters

9.3. Device Holder

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).

Device Hlder
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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 . This distance
cannot be smaller than the Distance of sensor calibration points to probe tip as defined in the probe properties.
Step 2 and 3: Area Scan & Zoom Scan Procedures
The entire evaluation of the spatial peak values is performed within the Post-processing engine (SEMCAD). The
system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all stored data (A/D values and

measurement parameters)
3. The generation of a high-resolution mesh within the measured volume
4. The interpolation of all measured values from the measurement grid to the high-resolution grid
5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to
surface

6. The calculation of the averaged SAR within masses of 1 g and 10 g.
Step 4: Power drift measurement
The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives the field
difference in dB from the reading conducted within the last Power Reference Measurement. This allows a user to
monitor the power drift of the device under test within a batch process. The measurement procedure is the same as
Step 1. SAR drift shall be kept within & 5 % and if it without ® 5 %, SAR retest according to measurement

procedure step 1~4.
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< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >

=3 GHz >3 GHz
Maximumn distance from closest measurement point .
. ; i o P . 5mm + 1 mm V40 In(2) mm + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom o4 1o o4 1o
- : 30°x1 20°0%1
surface normal at the measurement location
<2 GHz: <15 mm 3—4GHz: <12 mm
2-3GHz: <12mm 4 -6 GHz: < 10mm

When the x or v 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.

Maximum area scan spatial resolution: AXares, AVarea

. _ . o ) <2 GHz: < 8 mm 3—-4GHz:<s5mm’
Maximum zoom scan spatial resolution: AXzoom. AVzoom 23 GHz <5 mm’ 4—6GHz <4 mm'
3 -4 GHz: <4 mm

uniform grid: AZzgem(n) <5 mm 4 -5 GHz: <3 mm

5—-6GHz: <2 mm

Maximmun zoom _
scan spatial AZzo0m(1): between 3-4GHz: <3 mm
resolution. normal to 15 two points closest <4 mm 4—-5GHz: <2.5 mm
phantom surface graded | to phantom surface 5-6 GHz: <2 mm
erid
AZzoom(n>1):
between subsequent < 1.5'AZzoom(n-1) mm
points
Ming 3—4GHz: = 28 mm
Ainimum zoom
XV.Z =30 mm 4—-5GHz: =25 mm
scan volume ’
5-6GHz: =22 mm

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medinm: see IEEE Std
1528-2013 for details.

When zoom scan is required and the reported SAR from the area scan based 1-g¢ SAR estimation procedures of
KDB Publication 447498 is < 1.4 W/kg, < 8 mun. < 7 mm and < 5 mm zoom scan resolution may be applied.

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

=
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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 SAM 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

. The tests

were conducted on the same days as the measurement of the DUT. The obtained results from the system accuracy

verification are displayed in the table 1. (SAR values are normalized to 1W forward power delivered to the

dipole). During the tests, the ambient temperature of the laboratory was in the range (22 £ 2) ° C, the relative

humidity was in the range (55 + 5) % R.H and the liquid depth above the ear reference points was > 15 cm + 5

mm (frequency <3 GHz) or > 10 cm + 5 mm (frequency > 3 G Hz)in all the cases. It is seen that the system is

operating within its specification, as the results are within acceptable tolerance of the reference values.

D C F
A B E
Fig 1. The microwave circuit arrangement used for SAR system verification

A. Signal Generator

B. RF Amplifier

C. Power Meter

D. Power Sensor

E. Dual Directional Coupler

F. Reference dipole Antenna

Photo of the dipole Antenna
SAR System Verification
q 3rpe] 1 W normalized en)
Dipole V_alldatlon Mo Target SAR values Measured SAR Dev;atlon Tempoerature
Kits Probe Freq. P (W/Kg) WIK: (%) D (°O)
SIN (MHz) ower ( 2) ate
W)
Model | S/N 1gSAR | 10g SAR le 102 1g SAR 102 Ambient | Liquid
SAR SAR SAR
D2450V2 | 734 7413 2450 | 0.10 52.90 24.50 5320 | 2440 057 041 | 20240426 | 223 220
D2450V2 | 734 7413 2450 | 0.10 52.90 2450 5110 | 23.40 -3.40 449 | 20240427 | 222 21.6
Table 1 Results system verification
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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 ES063 A Network Analyze by using a procedure.

Target Value Measure Value Deviation (%)
Freq. Date Liquid
(MHz) IO Conductivity eiie s Conductivity eiie s Conductivity Temperature (°C)
Permittivity (S/m) Permittivity (S/m) Permittivity (S/m)
2450%* 39.20 1.80 39.250 1.810 0.13 0.56
2402.00 39.20 1.80 39.381 1.762 0.46 -2.11
2024-04-26 22.0
2441.00 39.20 1.80 39.297 1.803 0.25 0.17
2480.00 39.20 1.80 39.143 1.851 -0.15 2.83
2450% 39.20 1.80 38.882 1.793 -0.81 -0.39
2402.00 39.20 1.80 39.034 1.741 -0.42 -3.28
2024-04-27 21.6
2440.00 39.20 1.80 39.938 1.785 1.88 -0.83
2480.00 39.20 1.80 38.763 1.839 -1.11 2.17

The brain mixtures consist of a viscous gel using hydroxyethyl cellulose (HEC) gelling agent and saline solution.

Preservation with a bactericide is added and visual inspection is made to make sure air bubbles are not trapped during

the mixing process. The mixture is calibrated to obtain proper dielectric constant (permittivity) and conductivity of the

desired tissue. The composition of ingredients may be modified accordingly to achieve the desired target tissue

parameters required for routine SAR evaluation. The dielectric properties of the liquid material required to fill the

phantom shell shall be target.

Frequency ( ) 450 835 ‘ 900 ‘ 1800-2000 2450 2600
Tissue Type Head & Body
Ingredient (% by weight)
Water 38.91 40.29 40.29 55.24 45.0 45.0
Salt (NaCl) 3.79 1.38 1.38 0.31 0 0
Sugar 56.93 57.90 57.90 0 0 0
HEC 0.25 0.24 0.24 0 0 0
Bactericide 0.12 0.18 0.18 0 0 0
Triton X-100 0 0 0 0 0 0
DGBE 0 0 0 44.45 55.00 55.00
Tissue parameter target by IEEE 1528-2013
Dielectric Constant 43.50 41.50 41.50 40.00 39.20 39.00
Conductivity (S/m) 0.87 0.90 0.97 1.40 1.80 1.96
Salt: 99"% Pure Sodium Chloride Sucrose: 98"% Pure Sucrose
Water: De-ionized, 16 M 7 resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99*% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
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13. Instruments List
Test Platform SPEAG DASY System
Manufacture SPEAG
Description SAR Test System
Software Reference DASY52: 52.10.4(1527)
SEMCAD X: 14.6.14(7483)
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Phantom SAM Phantom TP-1821 N/A N/A N/A
Verification Dipole D2450V2 734 2024-01-22 Biennial 2026-01-22
DAE DAE4 1503 2023-08-28 Annual 2024-08-28
E-Field Probe EX3DV4 7413 2023-09-26 Annual 2024-09-26
Network Analyzer E5063A MY54706220 2024-01-10 Annual 2025-01-10
Dielectric Assessment Kit DAK-3.5 1107 2023-05-22 Annual 2024-05-22
Power Meter NI1914A MY56120017 2023-06-09 Annual 2024-06-09
Power Sensor N8481A MY63190009 2023-07-07 Annual 2024-07-07
Power Sensor N8481A MY63190011 2023-07-07 Annual 2024-07-07
Signal Generator E4421B MY43350132 2024-02-08 Annual 2025-02-08
Power Amplifier BLMA1060-10 1711221 2024-03-14 Annual 2025-03-14
Dual Directional Coupler 772D MY52180259 2023-06-07 Annual 2024-06-07
LP Filter LA-30N LF03 2024-03-05 Annual 2025-03-05
Attenuator 18N-03 18 2023-11-30 Annual 2024-11-30
Attenuator 18N-20 24 2023-11-30 Annual 2024-11-30
Hygro-Thermometer 303 210700311 2024-01-30 Annual 2025-01-30
Digital Thermometer SDT25 19041500179 2023-09-01 Annual 2024-09-01
Bluetooth Tester MT8852B 1219006 2023-06-08 Annual 2024-06-08
Signal Analyzer FSQ26 201057 2024-03-18 Annual 2025-03-18
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14. FCC Power Measurement Procedures
The SAR measurement Software calculates a reference point at the start and end of the test to check for power drifts. If

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

15. Measured and Reported SAR

Per FCC KDB Publication 447498 D04v01, 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.

16. Maximum Output Power Specifications™
This device operates using the following maximum output power specifications. SAR values were scaled to the
maximum allowed power to determine compliance per KDB Publication 447498 D04vO01.

Bluetooth Tune-up Power

Average power for Production (dBm)

Mode Maximum/Normal Classic
Maximum 13.50
BDR Normal 12.50
Maximum 10.50
EDR Normal 9.50

Tune-up Tolerance: + 1.0dB

Average power for Production (dBm)

. Low Energy(Packet : 37) Low Energy(Packet : 255)
Mode Maximum/Normal IM M M M
LE Maximum 13.30 13.30 13.30 13.30
Normal 12.30 12.30 12.30 12.30

Tune-up Tolerance: + 1.0dB

- The data marked in this report was provided by the customer and may affect the validity of the test results.

We are responsible for all the information of this test report except for the data( ) provided by the customer.
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17. RF Conducted Power Measurement
17.1 Bluetooth Classic Conducted Power

Modulation | Packet | Frequency(MHz) | Channel Con du]:ttas;fvggil&glef)Average POWE?;(.dR].;II,n )

2402.00 0 13.40 6.10

DHI1 2441.00 39 13.47 6.17

2480.00 78 13.38 6.08

2402.00 0 13.46 6.16

BDR DH3 2441.00 39 13.00 5.70
2480.00 78 12.95 5.65

2402.00 0 13.49 6.19

DHS5 2441.00 39 13.50 6.20

2480.00 78 13.39 6.09

2402.00 0 9.69 2.39

2DHI1 2441.00 39 10.12 2.82

2480.00 78 10.02 2.72

2402.00 0 9.84 2.54

2DH3 2441.00 39 10.30 3.00

2480.00 78 10.01 2.71

2402.00 0 9.78 2.48

2DH5 2441.00 39 10.21 291

2480.00 78 9.97 2.67

EDR 2402.00 0 9.84 2.54
3DHI 2441.00 39 10.23 2.93

2480.00 78 9.87 2.57

2402.00 0 9.76 246

3DH3 2441.00 39 10.24 2.94

2480.00 78 10.19 2.89

2402.00 0 9.98 2.68

3DHS 2441.00 39 10.34 3.04

2480.00 78 9.97 2.67
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17.2 Bluetooth LE Conducted Power

Burst-Conducted Average Power(dBm)
. Frequency

Modulation | Packet | ="y )= | Channel | 0 g cted Power(dBm) E.LR.P
2402.00 0 13.13 5.83
LE 1Mbps 2440.00 19 13.16 5.86
Packet Size 2480.00 39 12.98 5.68
37 2402.00 0 13.00 5.70
2Mbps 2440.00 19 12.97 5.67
2480.00 39 12.74 5.44
2402.00 0 13.22 5.92
LE 1Mbps 2440.00 19 13.25 5.95
Packet Size 2480.00 39 13.03 5.73
255 2402.00 0 13.19 5.89
2Mbps 2440.00 19 13.20 5.90
2480.00 39 13.01 5.71
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18. Bluetooth Duty Cycle used for SAR Testing
18.1. Bluetooth Classic DHS Duty Cycle

@ RBW 3 MHz Delta 3 [T1 ]
VBW 10 MHz -0.21 dB
Ref -20 dBm Att 5 dB SWT 11 ms 3.754808 ms
20 Markgr 1 [T1](]
-54.76 dBm
30 4.019231 ms
Deltg 2 [T1 ] SGL
-¢.05 dB
MAXH L _40 2.8 29 me
—-50 1 3

3DB
—-80

—-90

—-100

—-110

-120

Center 2.441 GHz 1.1 ms/

Bluetooth Duty cycle measurement
Ton=2.873 ms

Tont Tofr = 3.755 ms

Duty Cycle = (Ton/ Tont Tor) x 100

76.5 % =(2.873/3.755) x 100

SAR Crest Factor =1/ (2.873 /3.755) = 1.307
Bluetooth Duty cycle: 76.5%
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18.2. Bluetooth LE Duty Cycle
<® RBW 3 MHz Delta 3 [T1 ]
VBW 10 MHz 0.17 dB
Ref -17 dBm Att 10 dB SWT 8 ms 2.512821 ms
| 50 Markegr 1 [T11[]
-37.77 dBm
705.12§205 us
L _30 Doltg 2 [T1 SGL
41 dB
1 2 B -
MAXH 21238205
—-42

—-6(

e . Y

—-80

—-90

—-100

—-110

Center 2.441 GHz 800 ps/

Bluetooth LE Duty cycle measurement
Ton=2.128 ms

Tont Torr=2.513 ms

Duty Cycle = (Ton/ Tont Tor) x 100

84.7 % =(2.128 /2.513) x 100

SAR Crest Factor=1/(2.128 /2.513) =1.181
Bluetooth LE Duty cycle: 84.7%
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19. SAR Data Summary
19.1 SAR data

Ambient Temperature (°C) 223
Bluetooth Classic SAR Liquid Temperature (°C) 22.0
Date 2024-04-26
» Freq Sensor Space Measure Measure Tul‘ne-.Up Pow‘er Du?y Scaling
Position Mod. (MHz) Ch. State () Power 1g SAR Limit Scaling Scaling 1g SAR
(dBm) (W/kg) (dBm) Factor Factor (W/kg)
Edgel GFSK DHS 2441.00 39 N/A 0 13.50 0.348 13.50 1.000 1.307 0.455
Edge2 GFSK DH5 2441.00 39 N/A 0 13.50 0.186 13.50 1.000 1.307 0.243
Edge3 GFSK DH5 2441.00 39 N/A 0 13.50 0.544 13.50 1.000 1.307 0.711
Edge4 GFSK DHS 2441.00 39 N/A 0 13.50 0.204 13.50 1.000 1.307 0.267
Top GFSK DH5 2441.00 39 N/A 0 13.50 0.004 13.50 1.000 1.307 0.005
Bottom GFSK DH5 2441.00 39 N/A 0 13.50 0.075 13.50 1.000 1.307 0.098
Ambient Temperature (°C) 222
Bluetooth LE SAR Liquid Temperature (°C) 21.6
Date 2024-04-27
Measur Measur Tune- Power Dut; alin
Position Mod. (11:;1?12) Ch. Sgt’:t‘;r S(p a‘;e Peov?:re 1 ; sszl;Re IIIJ:;E P Sc:lli:g Sc:lixyng 1S cg SAlgz
(dBm) (W/kg) (dBm) Factor Factor (W/kg)
Edgel 1M 255bytes 2440.00 19 N/A 0 13.25 0.220 13.30 1.012 1.181 0.263
Edge2 1M 255bytes 2440.00 19 N/A 0 13.25 0.139 13.30 1.012 1.181 0.166
Edge3 1M 255bytes 2440.00 19 N/A 0 13.25 0.487 13.30 1.012 1.181 0.582
Edge4 1M 255bytes 2440.00 19 N/A 0 13.25 0.111 13.30 1.012 1.181 0.133
Top 1M 255bytes 2440.00 19 N/A 0 13.25 0.003 13.30 1.012 1.181 0.004
Bottom 1M 255bytes 2440.00 19 N/A 0 13.25 0.032 13.30 1.012 1.181 0.038

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in FCC KDB
Publication 447498 D04vO01.

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

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

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

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

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication
447498 D04v01.

7. Batteries are fully charged at the beginning of the SAR measurements.
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20. SAR Measurement Variability
20.1. 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 performed only if the ratio of largest to smallest SAR for the original and
first repeated measurements was > 1.20 or when the original or repeated measurement was > 1.45 W/kg (~ 10% from
the 1-g SAR limit).
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

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

the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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Appendix A A.1 Verification Test Plots for 2450MHz
A.2 SAR Test Plots for Bluetooth Classic
A.3 SAR Test Plots for Bluetooth LE
Appendix B B.1 Uncertainty Analysis
Appendix C C.1 Calibration certificate for Probe (S/N: 7413)
C.2 Calibration certificate for DAE (S/N: 1503)
C.3 Calibration certificate for Dipole 2450 MHz (S/N: 734)
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Appendix A.1 Verification Test Plots for 2450MHz

Date Time: 2024-04-26 08:46:56

Test Luboratory © 8G8 Korea (Gunpo Laboratory)
File Name: Verifeation 2450MHz 2024-04-26 das53:0

Input Power ; 100mW
DUT: Dipole 2450 MHz D2450V2; Type: D2450VZ; Serial: D2450V2 - SN:7H

Communication System: UID 0, CW (0}, Frequency: 2450 MHz:;Duty Cyele: 1:1
Medium parameters used (interpolated): £= 2450 MHz, 6= 1.81 $'m; & =39.25; p = 1000 kg/m’
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SNTA13; ConvF(7.29, 7.29, 7.29) @ 2450 MHz, Calibrated: 2023-09-26
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl 503, Calibrated: 2023-08-28

- Phantom: Twin-SAM V5.0 (30deg probe tilt), Type: QD 000 PA0 CD, Serial: 1821

- DASY 52 32.10.4(152T)SEMCAD X 14.6.14(7483)

Verification/Verification 2450MHz/Area Scan (61x61x1): Interpolated gnd: dx=1.500 mm, dy=1.500 mm

Infor Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 9.01 Wikg

Verification/Verification 2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grict ds=8mm, dyv=8mm,
dr=5mm

Reference Value = 73.43 V/im; Power Drifl =-0.05 dB

Peak SAR (extrapolated) = 11.5 Wikg

SAR(1 g) = 5.32 W/kg; SAR(10 g) = 2.44 Wikg

Smallest distance from peaks to all points 3 dB below = 9.6 mm

Ratio of SAR at M2 to SAR at M1 = 458%

Infor Interpolated medivm parameters used for SAR evaluation
Maximumm value of SAR {measured) =916 Wikg

Wikg
9.010

1.210
5.410
3610

1810

n.ooga7
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Date/Time: 2024-04-27 07:20:59

Test Luboratory © 8G8 Korea (Gunpo Laboratory)
File Name: Verification 2450MHz 2024-04-27 das3:0

Input Power ; 100mW
DUT: Dipole 2450 MHz D2450V2; Type: D2450VZ; Serial: D2450V2 - SN:7H

Communication System: UID 0, CW (0}, Frequency: 2450 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): £= 2450 MHz, o= 1.793 §/m; & = 38.882, p = 1000 kg/m’
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SNTA13; ConvF(7.29, 7.29, 7.29) @ 2450 MHz, Calibrated: 2023-09-26
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl 503, Calibrated: 2023-08-28

- Phantom: Twin-SAM V5.0 (30deg probe tilt), Type: QD 000 PA0 CD, Serial: 1821

- DASY 52 32.10.4(152T)SEMCAD X 14.6.14(7483)

Verification/Verification 2450MHz/Area Scan (61x61x1): Interpolated gnd: dx=1.500 mm, dy=1.500 mm

Infor Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 8.37 Wikg

Verification/Verification 2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grict ds=8mm, dyv=8mm,
dr=5mm

Reference Value = 69.42 Vim; Power Drifl = 0.01 dB

Peak SAR (extrapolated) = 11.1 Wikg

SAR(1 g) = 5.11 W/kg; SAR(10 g = 2.34 Wikg

Smallest distance from peaks to all points 3 dB below = 9.6 mm

Ratio of SAR at M2 to SAR at M1 = 458%

Infor Interpolated medivm parameters used for SAR evaluation
Maximmm value of SAR {measured) = 8.81 Wikg

Wikg
8.370

6698
5.026
3.354
1.683

.o
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Appendix A.2 SAR Test Plots for Bluetooth Classic

Date/Time: 2024-04-26 14:45:35

Test Laboratory © 5G5S Korea (Gunpo Laboratory)
File Name: BT Edged GFSK DHS CH3® Right Limt da53:0

DUT: SM-R630_Right Unit; Type: Bluetooth Headset; Serial: 1

Commumecation System: UID 0, Bluetooth (0), Frequency: 2441 MHzDuty Cyele: 1:1.30677
Medium parameters used (interpolatedy: £= 2441 MHz, a= 1803 S/m; & = 39.297, p = 1000 kg/m’
Phantom section: Flat Section

DASY 52 Configuration:

- Probe; EX3DVA - SNT413; ConvF(7.29, 7.29, 7.29 'ﬁ' 2441 MHz; Calibrated: 2023-09-26
- Sensor-Surface: 1dmm (Mechamcal Surface Detection)

- Electronics; DAE4 Snl 503; Calibrated: 2023-08-28

- Phantom: Twin-SAM V5.0 (30deg probe tilty, Type: QD 000 PAD CD;, Serial: 1821

= DASYS2 52 10401527 SEMCAD X 14.6.14(7483)

Head/BT _Edged GFSK_DHS_CH39 _Right Unit/Area Scan (61x61x1): Interpolated gnid: dx=1.000 mm,
dy=1.000 mm

Info: Interpolated medium parameters used for SAR evaluation
Muaxamum valug of SAR (interpolated) = 1,18 Wikg

Head/BT_Edged GFSK_DHS_CH39 Right UnitZoom Scan (7x7x5)Cube (: Measurement grid:
dy=5mm, dy=5mm, dz=3mm

Reference Value = 23.15 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 2.46 Wikg

SAR(1 g) = 0.544 Wikg: SAR(10 g) = 0,174 Wikg

Smallest distance from peaks to all points 3 dB below = 5 mm

Ratio of SAR at M2 to SAR at M1 =29.T%

Info: Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (measured) = 1.23 Wikg

Wikg
1.180

0.944
0.708
0.472

0.236
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Appendix A.3 SAR Test Plots for Bluetooth LE

Date/Time; 2024-04-27 09:27:59

Test Laboratory - S3GS Korea (Gunpo Laboratory)
File Name: BTLE Edged IM 255vie CHI9 Right Ut d i

REN!
LiBARY

DUT: SM-R630_Right Unit; Type: Bluetooth Headset; Serial: 1

Commumcation System: UID 0, BTLE (0); Frequency: 2440 MHzDuty Cyele: 1:1.18114
Medium parameters used: = 2440 MHz o = 1 .T85 S'm; £, = 38.938; p = 1000 kg/m’
Phantom section: Flat Section

DASY 52 Configuration:

- Probe; EX3DVA - SNT413; ConvF(7.29, 7.29, 7.29 'ﬁ' 2440 MHz; Calibrated: 2023-09-26
- Sensor-Surface: 1dmm (Mechamcal Surface Detection)

- Electronics; DAE4 Snl 503; Calibrated: 2023-08-28

- Phantom: Twin-SAM V5.0 (30deg probe tilty, Type: QD 000 PAD CD;, Serial: 1821

= DASYS2 52 10401527 SEMCAD X 14.6.14(7483)

Head/BTLE_Edge3 1M _255hyte_CH19_Right Unit/Area Scan (61x61x1): Interpolated gnd: dx=1.000
mm, dy=1,000 mm
Maximum value of SAR (interpolated) = 1.27 Wikg

Head/BTLE_Edge3_1M_255byte CH19_Right Unit'Zoom Scan (8x8x7)/Cube 0: Messurement grid:
dy=5mm, dy=>5mm, dz=5mm

Reference Value = 20,090 Vim, Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1 85 Wikg

SAR(1 g) = 0,487 W/kg: SAR(10 g) = 0.160 Wikg

Smallest distance from peaks (o all points 3 dB below = 4.5 mm

Ratio of SAR at M2 to SAR at M1 =26.6%

Maximum value of SAR (measured) = 1.16 Wikg

Wiky
1.270

1.016
0.762
0.508

0.254
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Appendix B.1 Uncertainty Analysis
a ® d e f g - — k
f(d,k) cxgle cxgle
. Tol Prob . . Ci Ci lg 10g Vi
Uncertainty Component X Div. X X
(%) Dist. (lg) (10g) ui (%) ui (%) (Veff)
Probe calibration 6.55 N 1.00 1.00 1.00 6.55 6.55 oo
Axial Isotropy 4.70 R 1.73 0.71 0.71 1.92 1.92 oo
Hemispherical Isotropy 9.60 R 1.73 0.71 0.71 3.92 3.92 oo
Boundary Effects 2.00 R 1.73 1.00 1.00 1.15 1.15 oo
Linearity 4.70 R 1.73 1.00 1.00 2.71 2.71 =)
System Detection Limits 0.25 R 1.73 1.00 1.00 0.14 0.14 oo
Modulation Response 4.80 R 1.73 1.00 1.00 2.77 2.77 oo
Readout Electronics 0.30 N 1.00 1.00 1.00 0.30 0.30 oo
Response Time 0.80 R 1.73 1.00 1.00 0.46 0.46 oo
Integration Time 2.60 R 1.73 1.00 1.00 1.50 1.50 )
RF Ambient Noise 3.00 R 1.73 1.00 1.00 1.73 1.73 =)
RF Ambient Reflections 3.00 R 1.73 1.00 1.00 1.73 1.73 oo
Probe Positioner mechanical tolerance 0.40 R 1.73 1.00 1.00 0.23 0.23 oo
Probe Positioning with respect to 670 R 173 1,00 1,00 387 3.87 o
phantom shell
Extrapolation, interpolation, and
integration algorithms for max. SAR 4.00 R 1.73 1.00 1.00 2.31 2.31 oo
evaluation
Test sample positioning 1.88/1.97 N 1.00 1.00 1.00 1.88 1.97 35
Device holder uncertainty 3.07/3.21 N 1.00 1.00 1.00 3.07 3.21 3
Output power variation - SAR drift 5.00 R 173 1,00 1.00 589 589 o
measurement
Phantom uncertainty 6.60 R 1.73 1.00 1.00 3.81 3.81 oo
Liquid conductivity— Target 5.00 N 1.00 0.78 0.71 3.90 3.55 0o
Liquid conductivity— measurement 3.10 N 1.00 0.78 0.71 2.42 2.20 71
Liquid permittivity— Target 5.00 N 1.00 0.23 0.26 1.15 1.30 oo
Liquid permittivity— measurement 2.86 N 1.00 0.23 0.26 0.66 0.74 71
Liquid conductivity-temperature 2.46 R 1.73 0.78 0.71 1.11 1.01 20
Liquid permittivity — temperature 0.59 R 1.73 0.23 0.26 0.08 0.09 20
Combined standard uncertainty RSS 12.93 12.85 854/502
Expanded uncertainty
k=2 25.86 25.70
(95% CONFIDENCE INTERVAL)
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Appendix C.1 Calibration certificate for Probe (S/N : 7413)

Calibration Laboratory of ,i"‘::—l";"’h s ::hn:;h-rmmzlmlm

Schmid & Pariner e c bulsse d'dafannage

Engineering AG % Slr:l:ln nlunnldr. taraiura

Zoughauesirasss 43 8004 Furich, Switzoriang %ﬁf‘ S Sates Callucatioe Service

Accreclied by the Swiss Aseradinton Service [SAS) Acereditation No: SCS 0108

The Swiss Accreditation Service is one of the signatores 1o the EA

Muitilateral Agreernent for the ecognilion of caifbration ceriilicnles

Clisnt SGS Cartifjcate No, | EX-7413_Sep23

Gysonggh-de, Republic of Koms
| CALIBRATION CERTIFICATE |
‘ Olec: EX30V4 - SN;T413 e
————
Caitaion procedurets) QA GAL-01.v10, QA CAL-12.v10, QA CAL-14.97, QA CAL-23.v5, .-I;?""‘""'—

QA CAL-25.v8 = |

| Calibration procedure for dosimetric E-field probes uuo,l:s

! Catodan dass Seplamber 26, 2023

This calibrasion cariificats documents (he Imcosbiiy o national siandarss, which mealizs the physical unes of messureements (31
The memsuramants and the uncertalnlies with confidence peobabiilty are glven an the icliowing pages and ars part af B certilicate.
All calibenSions have baon condusiad i (he closed labonaiony tacisy) amdranment lempanaturs (22 = 3)C and Mgty « 0%
Calisration Eguipmant usad (MATE oritical lor calibration]

[ Primary Stancards i — TElweCeweawNay “Goheduied Gallbeabon |
[ Fiowear maier NEFS BN e | a0-Minr-23 [Na. 21 7-00604/09805] [ Wiar-3d !
| o sarmar M APz | BN 10aaet = [ SWRr23 o, 21 Foas] | Marat
| OGP CAR-35 waighted) | oM 1K | 20-0ctE2 [OCP-BARI 51240 Deg] | Ooid
CCFDARTE | E: LI | 20-0ci-27 [DCO-OARTET0NE_Oes) | Oovds
Risforence 20 o8 Alsnuaior | sF‘ccz;f:;i*;i_iq:_u_q | S-lar (o 2 7-0a800) | Wrae ——
| GAEd | SN | T NG (Mo DAESGED Marzyl | Warae 1
Felorenca Proba ES30YE | SN 3015 | Iﬁs-.lun-ﬂ_t_h?._m-_ﬂi Jane) Jan-za = &
Secondary Smncards =] o — Check Daio {in ousa) | Schodkiiog Ghech =
| Powar metar E44108 SN OB T9Td DE-Apr-18 [In Nouse chock Jun-22) [ TR howse chech: Jurres |
| Power sonsor E4412A S WY A1AB0aT | BE-Apr-18 (in house chaes Juvas Inrn.-sambﬂ‘.x el |
| Porwer sanaor E44156, SN 0001 0e0 Be-Apr-18 (I house choos Jun-22] [ Tr hoomo chack Junad |
T Goreruier HP BASC |2 US3SA200TTG0 T Bi-Aug-#3 (in nouss check Jun-2%] i hoss chosk: Jundd |
[ Metmork Rraiyzer ESSEAA | B0 US41000477 | 374 in houso check Oetad) in housa chege. Oolgd |
finras Function EQ'I.IIu'ﬂ
Caltraied by Jpton Kastel Labersioey Techriiclan qu ug_,—
Apgreeed by Svan Kihn Tozhaianl Manager (7 = |

P
Issunc: Soptomier 27, 2033 I
| This calitwation cerlificate shull not be neproduced aicopt In Sull withou! wiitten aporoval of tha sboraiory

Cartilicaia Ma: E){-?-H:!_szs_ Page 1 of 21_
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Calibration Laboratory of f““&-‘:‘k 5 smaﬁr:..;‘mmﬂl
Schmid & Pariner A g Servicesu ‘pnlonnags
Engineering AG % ] m‘:hwmmmw:"
Zsughaussirasse 43, G004 Furich, Switzarinnd R

R L

Accradited by 1he Swigs Accroditation Senvice (SAS) Accreditation Mo.: SCS 0108
Tha Swiss Accreditation Service Is one of the signaioriaes 10 tha EA
MuRliateral Agresment for the rocognition of calibration certificates

Glossary

TSL tzsue simulating quid

NORMxy.z sangitialy in frée space

ComF senghivity in TSL 7 NORM=,v.2

oce diode compression paint

CF crost lsctor (1iduty_cycia) of the RF signal

A B CD madulalion dependent linearization pamametars

Polarization ¢ p ratation around probe &xis

Polarization & # rotation around an axis that is in the plane normal 1o probe axis (Al measurement center), Le., =0 is

normal 10 probe axis
Connecior Angle  information veed in DASY sysiem fo align proba sensor X 1o the robat cocrdinale syatam

Calibration is Performed According 1o the Followling Standards:

g) |ECNEEE 82209-1528, "Measuremen] Procadure For The Assessment 01 Spacific Absorption Sate Of Human Expasura
To Radio Frequency Fialds From Hand-Hald And Body-Worn Wireless Cormnunication Davices — Par 1598 Hurman
Modals, instrumentalion And Procoerkires [Frequency Range ¢f £ MHz to 10 GHz)", Ociober 2020,

b} KDB 8555684, "SAR Measuremen| Reguirsmants for 100 Mz 1o 8 GH:"

Methods Applied and Interpretation of Parametars:

+ NORMx, . Assessed for E-fiold polarization @ =0 (f £ 800 MHz in TEM-coll; [ > 1800 MHz: A22 waveguids), NORMs vz
W only intermedizte values, Le., the uncertaintias of NORM:x,y 2 doas not atfect the E2-Siskd uncartsinty Inside TSL (see
bakow CorwiF),

* NORM{(lx. gz = NORMz, .2 * requency._respanss (see Froguency Resoonss Ghart]. This insarization Is Implemanted in

g;sw‘r": software vergions later than 4.2. The uncarteinty of the fesuency respones is included in ine stated uncarainty of

OCPyyz. DCP are numerical linensization paramalers assessed based on the data of power sweap with CW signal. DCP

does not depend on Irecuancy nor medin.

PAS; AR ig the Pesk 1o Average Ratio that is not calbrated but delermined basad on tha sipnal characterissics

Ay Bryz: Cxpz: Depx: VRe Y A, B, G, D are numearical lingaszalion peramalars sssossad based on the dals of

pawer sweep lor specific modulation signal. The paremeters da not depend on fraquency nor media, VA Is the maximum

caiigration range expressed in RMS voitage acroas the dade

Comv® and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Tempoeratuse Transter Siandard lar

1= B00MHz) and inside waveguida using analytical field distributions based on power measusormants for § = BOOMHz. The

=] lulpa &ra used lor assessmant of the parameters appded jor boundary compensation (alpha, depth) of which Iypacal

uncartainty values am given. These paramalers &me used in DASYS softwars 1o Imomove proba ascuracy close bo tha
boundasy. The sensitivity in TSL comasponds to NORMs, ;2 * CamvF whersby the uncaralnty comesponds fo tha given for

Comd®, A requency depsndant Comv is usad in DASY vergion 4.4 and higher which alliows axtanding the validity from

+50 MHz 1o =100 MHz.

* Spharical isotrogy (30 deviation from isatropy): in & fisld of low gradients realired using a flal ghantom mxpasad by a paich
amanna.

* Sansor Offsel: The sensor offsel carmesponds to the oflsel of vidual measurement center from the prabe fip (on probe Axis),
Mo iolermnca requinod

+ Connacior Angle: The angle is assesssd sing th insormalion galned by dotarmining the NORMy (no umnoariainty reguined),

-

.
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EX30V4 - SN:T413 Saptember 26, 2023
Parameters of Probe: EX3DV4 - SN:7413
Basic Calibration Parameters
E Sensor X Sansor ¥ Sensor 2 Une (k= 2)
Norm (uMitvimi®) A 0.51 068 0.42 $10.1%
| oCP (mv) ® X 100.2 874 +4.7%
Callbration Results for Modulation Response
[UiD [ Communication System Hams ] A E [ [+] VAl | Wax | Wax |
| dB | dB,/uV d8 | mV | dewv. | UncE
- = | on ] | k=2
T (W X| 000 000 | 00| 000 1336 | £30% | 247% ]
[YI 0G0 o8 | 100 [N
S [T oe o | 3001 a7
10352 | Piise Wavelorm (200Rz, 107%) ¥ | 2000 | ©0.43 | 9000 | 1000 | 800 | =5.9% | t5.5% |
Y158 ®ar | 170 B0 |
! (T 00| wigl | 2108 600 |
10353 | Puise Wavelorm [200HE. 209 X[ 2000 | 6195 [ 16.71 | B89 | BOO | £1.7% | =6.0% |
Y| 2006 | 8res | 1748 | Bg
£ 00 | 9508 | Zi48 %.ﬂ
[ 10554 Pulse Waveiorm (200Hz, 40%) X300 | 8418 | 1975 | 508 | 650 | =10% | z55%
| gt‘ﬁ‘m‘_ﬁm _E‘gg ~BEG | | '
—— i X 00| 0eTe | 2388 | B0 |
10355 | Pulse Wavelorm (200Hz, 609 X | 2000 | arie | 2007 | 222 | 1200 | =1.1% | 266% |
| AR L N LA S BEAL I | |
L (2| 000 | 11153 | 2535 | E |
10387 | PSR Wavelorm, 1 MFx X 77| 6788 | 1563 | 1.00 | 150.0 | £3.1% | =5.6% |
Y| 165 6608 | 1513 1500 | |
) ] TR EEE 50 Y500 | .
I 10388 | OPSK Wavelorm, 10 MHZ W] 241 | 6848 | 1684 | DO.00 | 1500 | =1.4% | 20.6% |
Y| 218 | ©Ba28 | 16ET THO0 | { ,
| Z| 16| @i | 1582 | [ T8 |
[10556 | 54-0AN Wavelorm, 100RHz X| 3TE [ TE3E 3001 | 300 | 1500 | s1.0% | SH6% |
Y[ 381 | TiA3 | 7855 | RN :
10368 | B5-0AM Wavaiorm, 90 MHz %] @87 | 6ro6 | 1623 | 000 | 150.0 | =24% | +0.0% |
;? 540 6728 | 1586 | | 1504 |
- B4 | Br02 | 1570 | 1500 |
WWW “I®| 405 | 6514 | I580 | OO0 1500 | zdd% | 0%
[Y] 481 | B8 158 1500
| o [Z] <78 [ w587 1555 (500 |
MNote: For datafls on UID parnmatens $8e Appandis
Tha reparted uncertainty ol measuremen i slated as the siEndard uncertalnty of measarament muiliphed by he coverage
facior k=2, which for 8 normal disisinution corresponds fo & coverage probabiity of approimataly B5%.
A The uscorainties of Morm Y. co Rat afiect l‘llﬁz:-ﬂ*_'mm i T5L (hne Page &), o
'nwuwmmw Pl Epetded fald strengin.
L Lircarzn|y (s delermunod uling ™ mar devston bom inser mecongs afyng wstepule dstinton 50 i epraised 50 P sutre 0! B S vale
Cartiticate Mo; EX-7413_Sepa3 Page 391 21 .
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EX30NV4 - SNiT413 Seplember 26, 2023
Parameters of Probe: EX3DV4 - SN:7413
Sensor Model Parameters
|_|_ & | o2 a .| & | % [ 14 W | 18

IF IF v ma¥? | mav! ms 2 i
= | %3 SEG8 ::t'ag‘,‘s 1655 0.4 B0 | G687 035 | 101
¥ 359 2BEE7 | aS598 18.71 000 | 508 140 gar | 10
I x | N7 | HF08 | 88 |  Bo3 | 026 | 540 145 02 | o |
Other Probe Parameters
— — e e —
| Sensar Arengement Trigngula
| Connecior Angle 168.7
i Meachanical Surface Detection Mode = == smabied |
| Optical Sustace Datection Mode - - a | disabied
Probe Oworall Length T T 37 mm |
Probe Bady Diameta A 10 mm |
| Tig Langth —= amm
| Tip Diameter - - L 25mm
Probe Tip to Sensor X Calbation Point - - - 1 mm
| Proba Tip fo Sersor ¥ Caliratien Paint T [ pr—
 Prabe Tip to Sensor Z Calibeation Polnf = = = [ e |
Recommendad Megsurement Distance from Surface =— = T 14mm |
Holw: Maxsnemen! Seinncs inom krists cir be nounsed o 54 mm for o= Awe Scan jon —
Certficate Mo: EX-T413_Sop2d Page 4 af 21 o o B
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EX30V4 - SN:T413 Saptember 26, 2023

Parameters of Probe: EX3DV4 - SN:7413
Calibration Parameter Determined in Head Tissue Simulating Media

I (MHz)® Relative | Conductivity™ | ConvFX | ComvF ¥ | ConvFZ | Alpha® | Depth® | Une
| Permittivity” (8im) (mm) | (k=2)
= | v | e
T80 | 41.8 | ose 9.48 2.48 248 0.38 080 | +12.0% |
|85 415 0.80 8.8 9.38 9.38 0.28 100 | +120%
300 41.5 087 | @23 | oo B.23 638 080 | +12.0%
| 1780 | a0 147 877 877 877 b.24 086 | =120%
| o0 | 400 | 140 | &z 821 | 821 | o025 | oss | s120m
2300 \s | 167 7.5¢ 754 | 754 | o2 080 | =120% |
2450 382 180 7.28 728 728 | 028 080 | z120% |
t —t E— P e B
1= 2600 E.u_ 1.08 T | I 711 0.32 080 :12.'3%#

£ Prequoncy valiity b 300 M of £100 MHz 7
vy Bppim o DASY w14 and higher (eee Paga I). elss N @ resictod 1o +30MHE. The uncarisinty s e
35 of P Conw uncartainty &1 calibration 'mguency and the uncertiingy tar tha ind'catad fmguancy baegl Fimguancy valdity below 5000 |8 510, 25,
40, 50 wred TOMME b Com® aassaseesin 5! 30, B4, 120, 150 ared 220 MHD reseciivay. Vishdty of CorE nesssaed i 8 Mz b d=5 L8z, and ComE
=l_lrl‘mdII1JLIH-|:-|P—rIM1-u_ﬁmsmlmmmmmmuglawu

The probest ag caftenied i Siiun simuating Bouide (TEL) thal devisse for rand o by less than £5% om T lrgol vakes [ypicaly bitter Fan =7%)
and are valid for TSL with devigions of up i 2 10%. I TSL with ondations irom the t ol s han =5% ane used, the cob
st bigragdie g Son iy ey nrge = L prmtion yncortainges & 11.1%
3 Agpha/Duapth are determined desieg caiiomtion: SPEAS wewTants Tt the rémaining devislon dua 19 5 boundary effect BHor comsesgabon s aiways s
n +1% or Epguoncies beiow 3 0Hz an below +2% %o inquencies between 3-5GH2 8 sy distance laegar than Fel tha froba o dameser from The
[Soandary.

Certficato Mo: EX-T413_Sep23 Pege 5ol 21

Report File No:  F690501-RF-SAR000432 Date of Issue :  2024-04-30
(Al SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

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

SAR7081-04 (2020.12.15)(0) 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: 33/59

EX3Dvia - BN:T413 Seplomber 26, 2023

Frequency Response of E-Field
(TEM-Cellziti 10 EXX, Wavegulde:R22)
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Receiving Pattern (¢b), #=0°
1=G00 MHz, TEM, ¢ 1=1800MHz, REZ2. 0°
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Ingeut Signal [W]

Error fdl}]

Seplambar 25, 2023

Dynamic Range f{SARpasd)
(TEM call, {0 = 1900 MHz

1|:"E' e —— T ——— — =
109
|
| ¥
{[ry
10
107
10-2 10" e w
SAR [mWiem?]
« N0 Compansaieg compensatod
2 p— —_— _ — . — — —
|
of :
= |
2 —s —_— —_—
9= 107 1" o' 102

SAR fmW/icmd)

= Nl compensalad compansaled

Lincartminty of Lingarity Assessment: =065 (k=2)

Report File No :

Cartficate Mo: EX-T413_Sop23

F690501-RF-SAR000432

Date of Issue :

2024-04-30

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

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

SAR7081-04 (2020.12.15)(0)

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: 36/59

EXIOV4 - SN:T41D Seplambar 28, 2023

Conversion Factor Assessment

f=1800 MHz, WOLS A22 (H_corvF]
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Appendix: Modulation Calibration Parameters

(S0 | Piew | Gan Syatam Harma [ Group LA (i) | Unet k=1 |
[ =] oW [ 47
010 | CAB | SAH Valdason (Bouare, 100 ma. 10/ Tost [T 158 |
VBT | GG | | I ] W Fr]] e
FOGTZ | CAB | [ESE B0z « 10 Wi 2.4 (i (558, ¥ Mbpa] WLAN 15 L)
0013 | GAI | IEEE 803 11g Wi 7.4 0Hz (D555-0F Dl fbps) WLAH a6 HE
05T | DA | GEW-FES | [ (=3 +iE
[0 | oAE FE0 [T0MA, GHSA, TH T ] 257 58
[ 70004 | DAL | OPFS-FO0 [ THMA, SIS, TH O] =] [ T
70825 | DAL | DDGGE-FOO [TDOMA, 805K, THE) [0 [F1+] [T
| ¥0EEE | DAG | ECOGE-FOO (1M, SFSH, THE-] T (L) 58 |
| V0T | DAC | CPRS-RO0 (TOMA, TN 131 [ e
10028 | DAL A UTEEET a5M i | e
00 | OAG L] EPSE_THOLE) ] Th | e
| 70%3E | CAA | IEEE 802 1.1 Busmoth (GRS OHT] Hhrioah | EE |
TOG37 | GAA | TEEE BO2731 Bhmooih (GFEL, DHD) e 18 | &8
T2 | CAA | IEEE Ba3 15 1 Mueinalh [GFGA, DRE) THuoar MET] 106
10050 | CAA T IEEE 302 751 Buemoph (PIH-DOPSR. DHY) [ T4 )
| 7034 | CAR, B2 751 BRowoath [FVA-DCPSH, DI St iy +HE
VOIS | CAA | TEEE Bic 15 1 Bloginoth (FY4-DOPER, Dh Blueiceir in BT
| TOo | CAA B0 LT B-DPSR, Do Bty B0V | 0B
0037 | CAA | IEEE Boe 151 Bmwoot (0-0PEA, o) 437 | =08
[ 70038 | CAK | IEEE 80215 | Busioo (-OPER, D) | e (X1 ]
| ThoEs | ERN | COWAZD00 11T, FicH) ClRan00 (17 L]
| 10BaF | EAR ﬁrmta@w; NS I 7. 200
TO04A | CAR VELATTIA-S53 FO0 | iy RS |G [EN]
1048 | G| DECT (100, TOMAFDM, GFEK, ] E=ET ~_ang 0.0
THGa0 | CAR. 3 T [ R ] =T
| 10088 | GAA : ¥ 20 M| TO-GLOWA IBEEE]] L]
10088 | GAL | BOGETO0 [TOA, BPSR, TH 6-1-2-07 =] 552 150
V0058 | CAR | TEEE a1 1o wirl 2408 (D558, 2 Wkea WA AL A
| 10000 | GAD | WEEE 802110 Wil 2.4 GH (553, 5.5 W) WA 2Ed L]
Ta0a | TEEE 001 10 Wi 5.4 O (D568, 11 Mogs) WAk 3E0 T
TO0NS | CAD | FEEE B0z, 1 10 VIR 5 GH (LW, 8 Vi) VLA gL 168
(VG083 | CAD | EEEE Boc.1 1 WA S0H [OF O, B Ubga] WA 263 w06
1004 | CAD | FEEE B0 1187 WiEl 5 GHz [OFDM, 120W60s) LA (T ih
T Tanes TEEE B0z 110 Vi) 5 GHE (OF DML 10 o) WL w00 T
[ VG068 | CAD ﬂmnﬂ\msﬁ'ﬁ 34 hibpa) WLAN .30 0E
TOE87 | CAD (OFDM, 35 hpa) WLAN R 06
TO0ES | CAD ﬂ_“r-hﬁﬁimuﬁ‘-n_u 48 MEpa] WLAN ] 05
TOCEN | GAD | JEED 802 11ah Veir 5 G (O DM, 54 hbpa) WA TO.8 iE
0671 | CAB | IEEE B03.11g Wil 2 4 Gz OS850, 8 Mkes] WLAN BE | 48
10072 | CAD | WEEE 803,11 WiFl 2.4 OHz (DSo/0r 0, 12 ops] WA BEa [T
10073 | CAD | IEEE AO2.110 WiFl 24 GHz {DS55/00 0M, 18 M5ps| WLAN [T Fhi
0074 | GAR | [EEE BO%.11g WiF 2.4 G {DESS/0F 0N, 74 Mopa) WLAH 10.30 i
TB0TS | GAD | [EEE B02.11g WIFT 2 4 GHz |D55500 0W, 3 WLAN 1077 T
G070 | CAS | EEE o2, 'I'Imﬁlmﬁ WA b5 +0E
VG077 | AR | IGEE BO2.11 mmnm WLAN it.00 IR
G081 | CAR m“'-.m COMAR T +AE
10062 | GAR | Fesd [ 151 hﬁﬁﬁ'ﬁm‘-mﬂun ) 457 L]
0000 | GG | OPTER-FO0 (TN, GRS T 0] [0 (1] w48 |
TO0G7 | CAD | UMTEF00 (Hanma) WA, EL N 56
| 10088 | TAC | UNITS-FOD (FE0PK. Subest 3 WCEHA A | a6 |
10000 | DAG | EDGEFDD (T0MA, BPEK, TH 54] =1 EE EEL)
V0100 | CAF | LTE-FIID [S-FOMA, 100% FIE, 0 0WFE, GPE LTE-Fob (X H [T
10101 | CAF | LTEFO00 (SC-FOMA, 100 R 20 Wee, 16-0AM) UTE-FOD [F=) Ti6
0102 | CAF | (TEFDD (000, 100% 5, 5, Bi-CAM) UEFID i T
[ 10753 | CAH | TTE-T50 [SC-FOain, 100% P8, 30, CPER UETZ0 [E] ey
10104 | GAH Lﬁ-mnm1mhimuu.mmm OEToD (L T
0105 | CAR me1mmmm UETo0 88 FTT ]
{10108 | CAH | (Te-FD0 | o0 Al 10 LEFoh 1] T
08 EA | A0 (50O 700 R ol TIEA5S 8a | e
G110 | GAH | L LTE-FO0 (507 WA, 100% FE, B I, CRaR) DEERD 578 ]
[IBTT1 | CAH | (TE-FO0 [BG-FMA, 100 HI, BIaFz, 16-004) — | OEFo0 X T
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ulD [ Rev ] Greaip PAR (48] | Unc= k=2
10113 | GAH mwm [T TOE-FoD [1 158
16118 | GAH | LTE-POD (SC-FOWA, 100% P, 5 Wi, B4-0AM EF00 B2 36
{EAL] W:E!E'mlmmmm.u 735 Ubpa, AAEN] VAN BEt0 208
0115 | GAD | [EEE BOZ, 110 (1T Geporieid, 81 bopn, 15-0iA) WA 245 LT
10118 | CAD | IEEE BUD.!1n (HT Grmerdeld 135 Ucps, BAORM) WOAN [R5 [LT]
TET1T | CADY | [EEE BOZ11m (HT Missd, 12.5dbps, BP5A: WA [

1178 | CAD | IEEE B2 11n (HT Mised, 81 Mbps, 1600 WLAR ‘u“g’ :::
10778 | CAD | EEEB02 17n (HT Mizss, 135 Mbgm, i L] [RE] L]

| 10185 | EAF | LTE-FIOD [BC-F DUA, P00% B, 158, TE-LAN) Te=00 [F7] 08

[ 16747 | GAF | [YE-FD00 [SC-F A, 100% A, 18NFs, BAShm) TEF [E5] [T
10742 | GAT | [TEFG0 (BC-FOUM, 700% B, DM, CPE TEFoD 573 [T L]
10743 | CAF | LTE-FOD (LGP Ok, 100% B, SLEIL, T6-GAN TEFDD TE3E +98
0144 | CAF | [TE-FOD [SC-FUMA, 100 AB, 3y, il Ak e 1] 108
10745 | CAD | LTEFDD (S0-F WA, 100% FB, 1,4 WM, GRer TET0 iR 295
10740 | CAG | TE-FOD [Bo-FOMA. 100% AE, 1AM, 18-0AM] UEFDO [T W8 |
[ 7074y | CAS | TFEFG (BEFOMA, 0% A5, 1.4 UHe, BA-AM] [ R A |
107145 | CAF | LIE-FOU (BL-FL0A, 50% RB, 20 e, 150AM] OEFOD [T T
10750 | CAF mm P P, 20 W, G-GAM) N BB b |
1011 | CAH | CFE-TH0 50% AL 20Mbiz, CPGA) TETO6 (] WE |
TH1ES | GAH | (TE- 100 [So-F oW, 50% FE, 200z, | B-CIAN] LTE-T00 [ 98 |
01E) | CAH %ﬁﬁmmmﬁmwm TE-Toh (] 08
10158 | CAH | [TE-FOD [SC-FOUA, 50% R, 100, GO5R CTEFLO 575 =i

| TOTEE | AN | [TE-FO0 [SC-F DUA, SO PO, VGRAAE, 16-CAM) LTEFD0 =] 8|
"FE-TEE L5700 (5C-FOMA, 50% A, Kb, GPak| CEFDD (] e |
LI | UTE.FOD [SC-FOR, S AB. Bz, 16-C0M, LTEFom [T e |
6784 | GAN | LTE.00 (SC-FOuMA. 0% A TOUNL 6L TR0 T S
L_E‘.-'ﬁ"f "CAH | LTE-FDI0 {SC-FOMO, 5% AL SAE, BA-CIAM] o0 [E] e
[TTET6G | EAF | LTE-FO0 [SC-FOMK, 5 FEL T8 HE, BEaR) TEFES H B
0T8T | CAF | TE-FOO (SC-FOMA, e B, 15 LMz, 15-000 LEFDO (1] e
VOEZ | OAF | CTE-FOD (SC-FOW, 5% A, 1EMHE, SL0M) LTEFOO (7] |
V0188 | CAG | LTE-FDD 50 55 B 14 MM, QPSR (=57 548 T
VO187 | CAG | TE-FDO {S0-FotA, B B, T8 WFks, 15-CAM) e (] FT
| TOTES | EAE | ETEFU0 (0P ORI, 5% FE, 1.4 WFts, E4-0hil) [y == [5;] WwE |
[ 76788 | CAF | TTEFOO i OA, 1 FE, 30 Mis, GFEs) ) IR ] <5,
10470 | CAF LTE-FN[.SG—FM mﬁﬁ e ¥
T | WAF | LTEFOD (e FomA, 1 T, 20 ﬁﬁ% L'F&me :3 ::.:
10172 | CAH | UTE-TD0 (Si-F Dbk, 1 W, 20 MHZ, OF5H) TE-T00 CEi] 58
TOV7S | CAN | CTE-TO0 (oF O, 1 i, SN, 15-OAM) ~| CEToo (XD T
TOVF4 | CAH | LTETOO (ST OMA, 1 P, 2 Mz, GGt LiE-T00 635 B
10178 | GAH .anmcma,fE TOMHz, CFgH) TEron £72 T
10178 | CAH | LTEFE (SCFOMA, 1 781, $0MHE, 18000 EFO0 (153 i
10177 | GAJ i. T AE & Wz, QPR E-FO0 €7 <00
0178 | CAH T (S FOMA. 1 7, 5 MHE, 160 TEFOH E57 A
0170 | GAM L‘I'!-F'Eﬁ'ﬁﬂk1ﬁ1‘ﬂ“h-ﬂ.m OE+00 (] il
0183 | CAH TV, § MRS BA-A OEFOD i8] [
10781 | GAF L‘I'E-Fﬁﬁmwmwﬁq [ I e
10182 | CAF | DEFGO T8, 15 Wi, 1-0AM TEFol | B =i

| 10163 | ARE | TE-FOO (C-FOMA 1 A, 15 Wiz, De-a OE-Fo0 E50 “Eh
Taiee E_Lﬂﬁ%‘ﬁ:muﬁm OTE-FO0 E%] L]
0185 | GAF A, T AE, TWHE. 1B-0AN) EFOO (L] T
TOT0E | AAF | IYE-FOD [SC-FOMA. | P, SWHs, 4-0MW: CEFfol .50 Y0
(96187 | GAG | :muu-u.uﬁﬁ"' EFDO 573 0
L AL, 1-OANG CEFDO [ o
13188 | L"I'IE:MEFM FIEL 1.4 M, AN} i) B.50 =00
V063 | CAD | IEEE B3 118 (HT Devenierd, e WA (] FTr]
T8 | CAD | JEEE 802,11 (HT Conaniaia, Bhiope. 1E-0AN WLAN [(§E] Y]
068 | CAL | IESE BUZ.11n (HT Coooriaid, 85 Uiboe, SL.0AM) WoAR [E] ]
T0THE | EAD | TEEE BOETTm (HT Wied, 6.5 Mips, SPER) WA AL e
10T | GAD | EEE BO2.11n (HT Wissd, 33 bibps, 1Bl WLAN [EE] Y]
[ToTEa B B35 ¥ 1 (11T Wieaed, BERega, GLIAM AR [Ed ik
{0278 | CAD | IEEE 802110 (47 Musd, 7.3 Mbps. BPEK) WA im Y]
| 0990 | CAD | IEEE B02.11n (M7 Wed, 419 Nibpa, 1A-C0AMd) WLAN [EF] 5
10 | CAD l_mur-wmum WLAN [(Fid 165
| 10222 | CAD | TEEE BOL11n (W7 Wosd, 1B MEips. SPSN) WLAH [T
[0 |0 | e ummm WLAN [ ]
1_|nu-| CAD | TERE BUZ.1 10 (M1 W, 150 Mbgs. B5-0AM) WLAN [T ] B0
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UID | Rav | Communication Sysiam Hama Group ) | Uinc® k=2
TAEE | e | SO0 VDR L
100 | GAL | DT 100 [o-FOMM, 1 AH, 14 Mz, 15-0AM) TET00 R4 | S
(OEH | GAL | LTET OO (B F oM, 1 P, 1A MAr, G-0AM) TTE. 100 3 [T
| VG328 | RS | ETETES BCIOMA, 1 A8, 1 AWAL OPSK] CET00 i Y
058 | CAE | LTE-T00 (R OMA, 1 88, 3 MHE, 15-CA) LTE- T 8 FEL]
10230 | CAE | LTE-TOO [SC-FOMA. 1 9, INHE. BA-OAM) CE 00 s | eed
G201 | CAE | LTE-TE0 (BL-FOMA, 1 A3, 3 MHI, GPGR) (5] Bl | =8B
(VG232 | CAH | IYETHO [GCFOMA, | A, SWHE, 100 Eii] (XL [L1]
(8333 | GAH | OTET 1 RE, SWH:, BOA TE-TO0 s BE
TEEH | F.F"nt-‘r. i T, S hHs, OFEH) CTE-T00 [ ]
10338 | CAH | [YE-T00 [SC-FOMA, 1 RE, 10MH, 16-0A0 LTE-100 [ wdn [
T30 | CAH | LTECTO0 e F kA, 1 1S, 10Nz, -0 CEToo I =0
TGIAT | CAH | DTE-TD0 [SG-FOMA, 1 Fid, 10 Wz, GPSK) — | ET0 &2 T
1738 | CAD | LTE-T00 (e-FLWA, | P, 15 WH, -Gy TE-ThE I wes Y]
oms | oha | LTE-TOUD [SC-FOMA, 1 T8, 18 Mz 5a-AM, -1 =] (]
Toadh | CAG OO 1 Fil, TR NNz, PER] [R]85 ] B2l [T
0241 mwrr.mlmmm E-T00 [T-] T
T02EE | CAC | LTE-TO0 (SG-FOWA. 507 i, 1A Wz, 4000 [ T g
043 | CAG | LTE-TOD [9CFOMA. S0% 8, 14 WA, GFSR) o0 | 846 58
CT4E | CAE | TE-TDD [A0-FDMA_ B, Fi8, 3 W, 15080 ETO0 | oee P
10345 | CAE | LVE-TDU (SC-EDNA 507% Fio, 3 WHz, B4-08) | OE-T00 1006 B
Taaan M"iﬁﬂ?ﬁ%ﬁ:w ] GE-T00 [0 Y
2T LTE-TT30 [SC-F OMA, 507% . 5 WHE 1B-0AM) OET00 BBl fRE

[ Gaaa | W:m - TE-T00 609 BE |
[ 18846 | CAH | TTE-TDO [SC-FOMA 5% 1l Tz OF5H) OE-T00 w8 | =il
| 0250 | TAH | CTETO0 (90-F DA, Btk FEl, 10 Wiz, A [ 5- T BE] ]
TO28Y | EAH | [TE-TOD (S0 OWA, 5ok A, 0 WIE, A0 OG0 07 0
(0262 | GAN | TE-TO0 (90-F DM B0, Ve, 10 Wi iz, GFSi) HET6E 524 [
(083 | Gis | CTE-TO0 [G0-FON, 5 i, 18 MHz. TE-CIAM LE-100 ] ]
10854 | G | LTE-T00 [Bo-FOMA. 50% B, 15 WMz, B4-CAM 8] s] 10,14 L]
025 m—m. SO i, TSMME DS CE-T00 B2 | 494
Gies 0% i, 1.4 Mr, 0Ly e o0 B | a8
16257 | CAG L'E“rbn B0-F TR, 1D FIE, 14 Wiz, BA-CIAN) OET00 T0.00 0 E
10250 | CAC | [TE-T00 (HC-FOMA, 100% PIE, 1A LEE, PSR =700 [E7] oA |
10250 | GAE | [TE-TD0 (S-FOMA, T00 FIE, JMEHE, 10-CAM) =00 (1] H9E |
VD0 | CAE | TE-TD0 (S0-FLMA, 100% RE, 3 M2, B4-0AM) FET0 L T
[ TG | CAE | LTE-TDOU {55 -FLIMA, 100% A, Mz, P50 OETo0 [ iE
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WAF | [TE- 1O (OFOAA, SOMIHE, E-TH 5.1, Cipng 459} =100 T %
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AAC | TEEE §02 1180 (20 Mtz MICE], Dog duly croe. WIAN (%] TaE
ARL | TELE B02.1 T (20 hirs, MCS8, B00e duty cyow, WLAN (1] FTT ]
AL | TREE B0 1 Tax (20 WHz, MCSE, 6000 duty oy WLRH [l i b
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TOESE | AAD | TEEE B0 11Aa (MUMAL WCE1, Bpe cuky oyoa) WA BBt T
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10700 | AAE | WEEE 8521 10s [WOMIHL. G chy cyca] WLAN [Nz L
TOTON | AAG | WEEE BOZ 1 iax (UOMIRE. MCSE, BOp: culy cro] VLA B8 Fr)
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[T704 | AAD | IEEE BOZ.11 A= (40 MM, WCH, Bops duy cyoa] WLAN B 208
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(Y075 | AAC | TEEE BOZ.1Tax (BONEE, W50, U000 Gty cyc) WoAH (3] =ia
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| toTes | AAL | IEEE 002 Tax (150 MHz_ MCS10, S5pc oury cycey WA [ A
[io7es | RAE "'Emﬁ?mﬁ'."ﬁmmm| BEI ]
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Cartlficate Mo; EX-7413_Sep2d Paga 168 of 21
Report File No:  F690501-RF-SAR000432 Date of Issue :  2024-04-30

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

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

SAR7081-04 (2020.12.15)(0) 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: 46/59
EXaDV4 - 8N 7412 Saptomber 26, 2023
UID | Mev | Commurisanan M " Girap PAF 8] | Une" k=g
O | D T 50 N O O o OOz GPSK, 500 T e se | s
10830 | AAD | 500 WA {CP-CFOM, 1 TS, 10, CPaR, BakH) ErREFR T0D | T8 =i
V0BT | KAD | 50 A {CP-OF DM, 1 P, 18 WiFe. GF K, BonHg} | ESwErRITo0 | 703 #00
VOBIE | ARD | 50 W (CP-CFDM, 1 P, 20 s, GFSR, BoRHg) BGPE PR 100 | 704
10633 | AAD | 50 MA (CA-OEDN, 1 5, 28 Wiz, DPSH, BIRHD 55 WA FR1 100 | 700 FT
(ToA3E | AAD | 50 WA (GP-OFDM, 1 B, 30 Wz, CFSR, B SO MR PRI 100 | 7.8 [
TEASE | RAD | mﬂ% ﬁ.nm CFER, GiaHs) B0 e P 00 | 170 (L]
CH3E | AAD BORHz] SR ER ToD | T8 |
iGET !E'_ﬁbﬂm lmiﬂriﬂn_ium SERAFA OO | 788 AiE
063 | AAD WA (CP-Cr oM, 1 e, 8000 Hz, PSR, BORHE Ba A B To0 | 700 L]
L?um'rw 1 Fil, W W, B, k) B NAPR YO0 | 767 s
To8e1 | ARD NHM'H1mmmw A FAY 100 71 [T
0843 | ARD | 50 N (CP-OF oM, 0% P, 11 NIz, CIFER, SORHE] el EA [E] [T
0884 | XAD | 5G NA [CRLCFOIL Bl A, S0 Wi, PSR, S0RHS) SENE P 100 =] ]
| 10843 | AAD | 50 NR L Rl 30 Z B RHI) NFA PR TOD T 28 |
T | 5 ME (GP-DFC0A, 1007 R, 1O, | BORHT) BENAFAIIGOD | A [T
[iG85% | AT | SG WA 7 i L] VWA AT TD0 | 538 [T
THEES | AAD | 50 NR (CP-OFOM, 100 P, SO, S BaRAT) B3 WA FAY TDO | AS7 58
[ 503 M (PO, 100 FIB, 2 Wiz, SR, B0RHE) SENA FE OO | A e
|"To05E | AAD WWWW WA Py 100 [E] L)
TOBES | RAD | 5G MR (PO, 100% B, 20 WiHr. GFSA. B0RHE SEWAFRITOD | BN e
G890 | AAD | 5 WA (CP-CE AR, 100 AR, 10 Wiz, GRSi, BORAT) | SERAFAITO0 | A4l HE
| TOBEY | ARD | 50 NR (CPLCFOML 100 P, B0 e, OPS, BORHE) 53 NA PR TR0 [X3] tEE
[ 10883 | AAD | 50 N (CP-OF W, |00% PiEl, BOWF, GRS, BORHD TaNAFAITO0 | 41 | S8E
[TOD0E | AAD | 50 W (PaDon, 100% P, 90 Wz, GRS, B RHZ SONA PR TOO | a3r | e
[088E | AAD Wmﬁmmwﬂw SO NA FRITOO | 841 e |
| T088S | RAD 1 REL 100 NFE, DP S, 90 RHz] SONAFRT D0 | 5ea TRE
70858 | AAD mﬁﬂ."ﬁﬁ-ﬁﬁ."‘w V0O MFer, QPSR 30 Wik SENAFE) TGO | a8 0B
[Ti08e8 | AAE | 5B H ﬁh\'—mmumﬁ.-mm um'mum W NA PEE DG | 5.75 [T
(70870 | ARl | 50 NB (OFT-OF DM, 100% RB, 1601, PSR, ta0aHn £ NE Pl o ThE
VBT | AAL | 50 NA (OF 1o 1 AEL 100 hiker, TROARE, 120 M) SINAFRE T hh__{ﬂ [
VOBTE | AAR | 50 NE (OF TP O, 100% RB, 100 MHE, 1RaA, To0 RHz) 50 A PR T | Ak HE
0873 | ARE | S0 N [OF Ta-0F 0N, 1 AB, T00MHE, BAOAM, TR0W0G] SANRFAITO0 | BET 108
TOBTA | AAE | 501 NF [OF Ta-CF LM, 1067% FIB, 100 WL, BACIAM, 120 WAy SGNA PRI TOO | BEk 8
10675 | AAE | 50 NI (LP-OF DML | B, 100 MHE, OPSX, Tehba] 5 A rﬁ&rﬁ"—‘_ﬁ il
TOBTE | MAE | 83 M [CP-CIFOM, 100% HB, 10ONFE, OPSK, T80k 53 WA PR T =Y
TOBTT | AAE | S0 WF [CE-OFDM, 1 AS, 100MHs, TR0d0d 1000 midﬁ"ﬁ"rﬂ‘_'m 10
10870 | AAE | 505 N [CP-OF0M, 100% AR, 100 MHS, 1B0AM, 10085 SO WA PR 100 | B4l S0
TETH | AAE | 50 NF [GE-EOM, 1 FiB, 100MHz, BIGARL, 120 k) S MR FRE 100 | B2 Y]
o080 50 KA [EP-OF0N, 100% R 100 Mz, BI0AM, 120 s TG AR 00 '8 T
TOBET | ARE | 50 MR 0= Ta-ORCad, 1 I, EQMiFy. OFSI 130K SO NA FRZTD0 | 578 ¥
[ V0BEZ | AAE | 50 4R (DF Fote o mhsﬂm COPGH, 130RAZ] B0 P FRE 100 | B.88 S0 E
| 1E8E3 | S0 MA | WAHz. TBGAN, 130 RHE) SGHAPRIT00 | 887 | w68
0AB4 50 W [DF T8 'IIIIIH SONEE, TOOAM, 1285Hz) SORR PR TD0 | 653 | ala
TOBES | ARE | 503 W (OF T-a-Lb o, 1 Fil, 50 Wiz, GACAN, 120 RHE] 50 MR PR 700 | 66 FIT]
| 10B8E | AAE | 50 KA [OF T-4-0F ot 100 AE, 50MHE, Ge00, 130 i) SO NRFRE TOD | 685 ]
TGBET | ARE | B0I 9 [CPCRTRL, 1 FRll, s, OPSK, 130Ar) SERRAFRE 00 | 778 F5E
| TGBAE | ARE | 50 %S |CP-OFTINL 100 BB, B0 Welz, GFSH, TR R 50 A Frz 100 [ETS 58
TEBAE | AAE | BCI % (GP-CFOWL, T R, S MHr. 1E6CAN, 170N EINAFRII00 | 063 | <88 |
GBe0 | ARE | B0 WA (CP-DFDM, 1005 BE. [0 MHZ 1 B0AN, 120k = e e 00 (K] t8E |
TTGAIT | AAE | B0 R {CPOFOM, 1 e, BIMAE, i, 2R G Nt FRE TDD (KE] o8|
ToGE | AAE | 5G M (G V00 P, B0 WEHE, BACAM, 1 20MH} ~ | EanAERETO0 | EA T
TOBET | AL | 1 B, B, PSR, 30 kH) EAE AT 0D | EEb wEn
7] R (OFEa-0FDM, 1 AE 10 kR _ |SEmAFETOD | Ba7 PET
| V580 | AAD | TFB, 18 RS, B0 kAT | SGWRFA TO0 | BAT FT)
10000 | AAN 7 30 kHE] &G A PR 00 55 86 |
16507 | AA2 W [OFTa-OFOM, 7 AL 28 Wz, GPEX._ 30K —_[SOWAFMTED | 5 |
[ V0802 | AMS | 5 NA (OF Ta-DFDM. 1 RO, S0P, GPEI, 3065 &G NA PR T00 [T 188 |
| 7863 | AAS | 50 A (T Ta-OFDW. iz, GFR, 30W) SGNA PRI 700 | G T8 B
(0804 | MRS | 5 WA (OF Ta-OF G, 1 A 50 Wiz, e, 30 W) G NAFRT 00 ] 58
| TS | WA | 50 Wi (O Te-OFDM_T AR, 0 b, GPEY. 3000 SaNAFAITO0 | A6 188 |
0808 | AAE | 50 WA (GFT-4-0FOM. | AL B0 Mel2. OFER, 90 W S WA PR To0 m 8B |
IDE7 | AAC | 50 NA [DFT-+-0F0M, Gt A8, BUSr, GPBx, 30 kHz) G NA PR TOO 298
(70858 | AAB | 50 HA [OF T 5%, B, 10z, OPER. B0RH S WA PR 700 | n:l. T aE |
| #0803 | AAB | & . TR, GPSR, 30 01 | EEWA TR T 5 | +8A
10810 | AAB | 50 NA [OF T-8-0FOM, 50% LG ]’_bm‘ﬂﬁlﬁ 0 )
Cariificals No: EX-T413_Sap23 Poge 18 af 21
Report File No:  F690501-RF-SAR000432 Date of Issue :  2024-04-30

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

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

SAR7081-04 (2020.12.15)(0)

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: 47/59

EX3I0V4 - BNTa13 Septombar 28, 2023
0 | Ay | Commamicaiica Systwe Hame Groug AT o) | Une® k=3 |
a1 G W [ TR0, S, B 55 W, OPGR, 300s) SENAFHTO0 | 593 | =68
ToaTE W_MME‘EM ] SRR TO0 | S8k LI
TORTE | AAH | 505 A (O T--0F 00, S B, 4003, GRS, J0WHE) GWArm o0 | 5H T
WA | AR | S0 W (TR DM, S0% FIB, S0z, CP R, J0RHE WA TO0 | oes | eE |
0878 | AR | 070N, 57t 71D, GOMPAE, CPEA_ SR SGNAFAITO0 | BE3 | 488 |
F0BT0 | AAB | 60 N (OF T5-OFOM, 50% B, B0 Mz, OPSK, 90 R SGRAFAITO0 | 587 | 68
TOBTT | AME | 506 WA gON F-a-0F DM, 50% B, 100MFLE, OPGH, SOWHE) SENAFAITO0 | B8 | A8
TG | REC | G5 Nfi [DFTeOFOM, 100% B, SUNG, GPRR. 0] SANAFRITO0 | am 58
TORTE | AAS | 86 KA (DI T=-OF O, 100% A5, 106, OPEA, S0RHE SGHAFAI TD0 | 588 [T
g | AAE | &G WA (08 T-s-0F OM, 100% A, 1Mz, GRS, S0 SaNAFATTO0 | BAT =T
821 | KAR | 50 KA [OF --OFOM, 1007% A, S0MIE, GPE, S00HE) B3 A PR TO0 sj: T
TOBZS | WAH | %5 BH (DFT 00 FIEL 25 MHE. HkHr 3 NH FF 100 | +3.5
Totzs | ARG | 55 WA [DFT.0F 0. To0% A 15 OB 30104 SORRFF 700 | 'f— =
R | AN | S WA Y- OF0M, 100% R, 0MFz. GPSK, 306 56 HA FAO 100 | 58

| TGRS | WAR | SCTNA (0F -a-0F DM, 190% FD, BOMHE, GPSH, 30T, 50 N P 700 | T 5B
ThEas | AAB mmm-:m B0 NH FRT 1650
TowT Wi |- DM, 100% 15, BO M, Pa, Suie: EJHFIFHITWE [ 1]
THEER | ARD | 5 NA (OF Ta-OEDN, 1 FE, 5MHe, OFSK, 1814 B MR FAT ] T 88 |
0620 | ARG (EF T-o-CorOM, | B8, 10 MHEL OPAR, 158 £ WA FAT FOD 5 1]
Y0030 | AAC | SONA (DF s-GF L, 1 i, 15 WHz OPSX, TSR EONAFAIFOD | &2 68
0907 | AAC | 50 NA D8 Ta-0FOM, 1 B, 20 Wirs, QPSA, 15AHD) G WA PRI FOD | 581 L
10032 | ARG | 5G NP (OF Ta-0F O, 1 AB, 25MHs, PSR, 15kHa) EG MR FALFOD | 881 HE |
063 | ARG !ﬂ'ﬁ'm--ﬂ!ﬁ 1 B, mu-t.f TFER. TER =G WA TR FOO | 661 58
TOUM | ARC | EGHI [OF T5iaH} £ SO WA FAIFOD | BE1 460 |

| 10538 | AR m’mmudﬁp 50 WA FATF EE ]
638 | ARG | 5G WA |OF T-o-OF DM, 50% RO 5 ML G, 1Rz &3 WA PR 5 B

| VHGEF | AAZ | SCWF (08 7a-OF DM, 5 AR 1 T, BER, TEA EG WA PRI FOD | BT 3B

THE3E | AAC | SCNF [OF To-OF CM. S FEL TEMFD, G5, 15 i) B A FALFGO | 500 Fr
10836 | ARG | G N 5G!ﬁ|l;rr-| mﬁ_ﬂﬂl ~|SONAFAIFOD | 5E1 Py

(70840 | ARG | SaN Pl 3%, OPEx, 1500 | SGNAFAIFOD | B89 EeT)
TaA1 | AAD | 53 NA ﬁrhmﬁ Rl 30, ﬁ‘ﬁﬁﬁ.uw | =G WA Frl FoD Em 1]
V0642 | AAL | 5 WA (OF Ta-OF W, 5%, Bl 40MHE, GG, 154Hs) O WA PRI FOD | 588 ELE
0643 | D | 50 WA |OF Ta-OF G, 50 Al B0 ik, GREX, 15aHg) — | EGwNAFfAirOO0 | 58 P
10844 | WAL | BG A |OF Te-0F DM, 100 I8, S Mz 15kHz) BENAFAIFOO | B 50

[ TOB4E | ARG | B0 NA (DF -0 DM, 1005 B, S0MHE. GPEK, TER TEGNAFAIFOD | 565 £80
TOG4E | AAD | 5 NF (DF TR-0F0M, 160% R, TR MHz CRBR, 18 akr TESRAFAIFOD | EW =B

(V04T | RAE | 50 NI D T-a-OF A, 00 Fill, 20 M. CRVAK. T8 KM PGS FR FOO0 | 58T il
TERAE | AAD | B A (DFT-5-0F DM, 100% FiS, 22 ViFls, QPSR 18 RHz) 50 M FAY 564 EX]

(0040 102 | S5 [ 7 GPoM, 100% i 300, PSR, T8 WA o0 | 5T | s0d
V0850 | AAL | B NA (OF fa-CFUNL, 100% P, £0 W, CPSH, 15RHE) SGAAFAIFOD | 584 ELE

W'ﬂm WHr, CFk, SRR EGMRFA FOD | i3 EI NN

| CHEZ | AAA | 50 MR DL (CPOFDML, T T, G SEORM, TBRFRE | SONAFRIFO0 | AR ELE

1G05E | AR mmuw VTN, BA-0A. 15 RH] SRR FAIFOD | B0 8

| TGHSE | AAA | B e DL (CP-OF O, Tl 1.1, 15z, S4-0A, 15 k) EGRAFATFO0 | BE HE

| YOU5S | AR | 50 WA DL [CPOF DU 31, 0Nz, BH0AM, TS RHE) SGNAFAIFOD | B2 | sas
TOISS | AAA | 55 0 DL [P -OF DL T 3.1, & WIFEr, B-000, 30 AHa) SO NAFRIFOD | B4 HHE
TOUST | AAA | 50 MR DL TRIE, VOWHE, -G, 5 hFixy SONR M POD | BT TIE
10058 | ARA | 5 M O (EF-CFT, TINa T, 15 N, BA-0M0. W kHz) SO NA PRI FOO | A8 5B
T0EE | RAA mmnn WMHL B OB W) | EGWAFAIFGD | &A@ LT

| 10087 | AAC | 50 MR DL (SP OF L TU & 1, NP, 40400, 15RH SGNAFMI TO0 | 032 5|

[ TODET | AAB | 50N DL [SPOFOAL Tl 4.1, 10 WiHs, B4-OL. TERHS] SGNAFMTO0 | 0 1
10957 | AAD | 50 WA DL [CP-OF DU T 31, 1Mz, S4-0, 15kHz) SGNAFMTO0 | Bad s
10963 | ARG | SG M T 37, 20 Witz E4-0m, 18 kHa) SONAFAITOD | 688 | 48
TOFREA | AL | 50 PO DL (O OF G Tl 3.1, SN, S4-0A, J0RHZ] T NA PR 00 | o BT
10085 | AAD | 50 FoT D [Cr-OF Lo, T8 2.1, Y0 M, E4-08ML, 30 k] 53 HA FA1 100 [EH THE |

085 | AAE | 50 MET O (CPOF D, YU 4.1, 18 MHE, B4-0RM, S0RRE] 5G WA PR 100 || 648 FrT)
VORET | ANS | B0 DL (OP-OF M, T8 A1, 30 MHz. BA-GAML, 30 Rz SANAFAITDO | BA | sad

VDS | AAR | 5G HE| DL (CPOFOW, ThE 51, 100 Mz, 6-0AN. 30RRZ) SENAFA 00 | 04 5

VGGTE | AAE | 50 N (CPCr oM, | A, SOWHE, CREN, 1881 AP TO0 | i | i68

| 0673 | ARB | 50 M (OF Fe-OFDM. 1 AR 100N, GPBK. 30WH (SEWAFAIIO0 | 0 | 8B

| SGET | WAB | 50 A (CP-OFONL 1007 PUL 100NNz, P56-CAM, SUNFE] SGANAFAITOD | 1038 | w68
1GuTE | AAA | ULLABOR | UiTA L | 68
0478 | AAA | ULLA FORE LLLA [CHE ]

| 'OEA0 | ARA | LILLA HORE TLLA X | s

| U0EEY | AAA | LILLA HDRsE LLLA a8 | X

| 10982 | ARA | ULLA HOmGR LA, 34 | wa

Cartificaia No: EX-T413_5ap23 Pago 20af 21

Report File No:  F690501-RF-SAR000432 Date of Issue :  2024-04-30

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

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

SAR7081-04 (2020.12.15)(0) 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 : 48/59
EXAn4 - BN:T413 Seplambor 28, 2023
Ui Amv | Commanicalics Systen Namo [ Growp PN (o) | Ung® & =1
| T09E3 | ARA | 50 NR DL [CP-OFCA, THALT, iHz. Ba-0AM, 18R] | S3HA FR1 TOD EET] 238
10884 | AR | 56 NR DL [CP-0F 0k, T T, SIMHz, B4-0AN, 15 KH) EGRRFA TOD | o948 |  +88 |
T05a% | Aak -Nﬁﬂtlﬁ‘mll SOMHz, 84-CAE. 30kH] 50 NA FRY TG0 FE 188 |
[ POBS% | AR | S0 WA DL (CPOFDN, TW 51, B0, BA-CiAk, FTHHE EANAPRT o0 | a8 | s98
SE7 | AAA | 5 NR D [CP-OF DM, TH 3.1, BOMHE, BA-AN, 3K ) TANAFR 100 | am BT
UBSE | AR | G A O [CPO M, T4 3.1, TOME. B-0AM. J0KHz] SO NA PRI TOD | 03 el ]
TORER | AAA | S0 WA OL [LA-OF0RI, T 2.1, BOMHz, B0, 30RHE) 3 WA B 100 1 1]
VOUE | AR | S R L (CA-GPDR, T 5, 1, GOMHE, B5-CAd, SRz SONAFRITO0 | B8 | 68 |
00 | ARA EGNAFA 00 | 104 58
TI0GH | AAK ] | =G RAFA TOD | 1073 88|
TIOE | AAA &8 WA PR PO [k 1T
17005 | AAA | 50 WA OL CP-0P0H, "W a1, S0MH:. BE-CIAN, T5RHE) T | SGNAFAIFOD | BSE FTT]
T10G7 | ARK | 5 MR DL [CP-OFOM, TH 3.1, S0 Wiz, B4-CIAML, 15WHT) s ) ] T
[ VT0GE | ARR | 50 WA DL [P-CF DM, 14 .1, 52 0H, B5-0AM, 15 kAZ] | %G WAL A FOD CEd] 50
11000 | ARA | 50 WA DL [CP0F0M, Th 3.1, 250Hr, 84-0AM, 31D 53 NA P FoD e T
TIGI0 | A | 50 M DL (CO-OF R, TR 3.1, S0, BACIAM, J0RH) SaNAFM o0 | BS T0E [
T1067Y | AAR | 50 NA DL [CP-OPDM, Th 3,1, S0MHz, B5-0AM, 30041 [ EGNAFRIFOD | B8 BE |
TTENE | AAA |50 A B [CA-GF Dl T 31, 500z, Be-0AM, 300HE) SGNATHR FOD | 56 185
1010 | ARA | TEEE 860 1 1ha [390 MHz ML 1. B Oulty Crc) WLAN &% |88 |
T1074 | AAA | TCEE 803 1 the (200 MHr. MCSD. Bigs gty Gy WLAN w4y | +90
TIDIE | ARA EEE!D?H__rEElm;u;s:a e By Syl WLAN Y T
11070 | AAA | IEEE B0Z 1106 (320MHa, MGG, Whos daty tych) VILRH [ Haa | @b
TIENT | ABA | IEEE B2 110e (330 WFE. WICSS, Fooe duky cre) WLAH L) B
T1G18 | ARA | IEEE 02 110n (320 MINZ, MGSH, Bigs Sy Cyoe) [ WiLAN “Ban B0
1016 | AAA | TEIE 802 1 1bw (3001, MGES, Boc ouy tyoe. WL 1 &= 08|
TTOE | AR | TEEE 532 1 1o [300WHE. WCER, e iy cyou TWLAS | BET 00
| TT0&1 | /KA | TEEE B33 1 g (20 Wz, MCSH, Woe duy oo WL | Bd | <88
B |.n.u. | TEEE H531 T (320 Mz, MCS1D, $90¢ Suty cyca] WLAN [ E38 Fix]
T10E | AAA | TEEE 802 1 1oe (3A00Hz, MCS11, pe oufy cyc] WLAN [~ &me BB
(7024 | ARA | TEEE B0Z110e (320 Wz, MGETE, BIge Sy cyou) WLAN | B4z ]
11025 | AdA rEEw_umuuucsu.mmw| WLAH [ &ar s0E
11020 | ARA | IEEE B02.1 15 a0 Wiz, M50, Fns outy Groa) WLAN [ E®m =00
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Appendix C.2 Calibration certificate for DAE (S/N : 1503)
Calibration Laboratory of Sehwelznelacher Kaliiordignst
Schmid & Partner Servics sutsse d'étalonnage
Enginearing AG Servizio svizzero di taratura
Foughousstrasss 43, B004 Zurich, Switrerlang Swiss Callbratian Servics
Accrecied iy Iha Swiss Accreditation Senvice (5AS) Accreditation No.: SCS 0108
The Swiss Accreditaticn Service is one of the signatories to tha EA
teuitilataral Agreamant far the resegritian al zalibratlon certicates
Cliant SGS
shies Cortificate No: DAES-1503_Aug23
|CALIBRATION CERTIFICATE |
—
|Dﬂm DAE4 - SD.000 D04 BM - SN: 1503 BT ‘
Calibration prococurels) QA CAL-DENVG0
Calibration procedure for the data acquisition electronics (DAE)} e
e,
Calibeasion date: August 28, 2023
This calibrabon cadificate documaonts (ha Irmrl'l‘."lﬂﬂﬁ:l'lﬂ.l standards, whech raalizs (5 n-"rlﬂ] urels of measummans [Sl)
Thié massucsmants gnd tha unoanainies with confidancs mlﬂ"' BB given on the 1Dﬂm pages and are pan of tha cadilicata,
All cafibrafions. have boasn contucied in the closed laboratory bacilty: ermvironmen! tamperatune (22 = 3)°C and humidty < T0%
Clitention Equprmant used (METE ertical for ealisenlion) l
Frimary Standards iDa Col Onie {Confesta Mo ) Schaduled Calibration |
Wty Mutimater Type 2001 | SN: 0810278 20-Aug-22 (No:3438g) hug-2a
Soconary Slacdany =1} Chack Date (in housa) Schadulod Chack il |
iy DAE Callbranion Urd | SE UWS 053 AA 1001 27-Jan-23 (in housa check) I house checc Jan-24
Caibrator Bas V2.1 IE BE WIS 006 AA 1002  2T-Jrn-23 {in house chack] In house chock, Jan-24
|
I
Hama Functicn Sigralure
| Caltrated by Bominigus Saffan Lasgratary Tachnician / @,
Agpeoved by: Svon Kikn Tachnical Managaer |
LT
ssued: August 26, 2023
| This calibration coeiilicats shal ol be reprodused excapt in ul without wrtien aporovil of 1ha lobormicey |
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Calibration Laboratory of oy

p et Schweizerischer Kallbrisrdienst
Schmid & Partner %ﬁ;‘ S, g Bardios silior Chsbanins
Engineering AG = A el g Sneefiend i
Zeughausstrasse 43, BO04 Turich, Switzerland ,ﬂﬁ“\‘__ ey o Swins Calibration Sarvice
Accrodited iy 1he Swiss Accrecitation Senvico (SA5) Accreditation Ne.: SCS 0108

Tha Swiss Accreditation Service Is one of the signatories io the EA
Muitfintoral Agreemant for the recognition af callbration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X 1o 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 s assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

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

+ DC Voliage Measurement Linearity: Venfication of the Linearity at +10% and -10% of
the nominal calibration veoltage. Influence of offset voltage is included in this
measurament.

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

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

«  AD Converter Values with Inputs shorted: Values on the internal AD converier
corresponding to zero input voliage

» Input Offset Measurement. Qutput 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.

= [Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement,

= Low Battery Alarm Voltage: Typical value for information. Below this vollage, a battary
alarm signal is generated.

» Power consumption: Typical value for information. Supply currents in various operating
modes,
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DC Voltage Measurement

AD - Corverter Resolution nomina|

High Range ILSB = &uV, lul range =  -100.,.-300 mY

Low Range: 5B = ginv, full ange = -1.....+3mY
DASY measurement parameatens: Auto Zero Time: 3 sec; Messuring tima: 3 sac
| Calibration Factors X Y z
! High Range 404.897 £ 0.02% (k=2) | 404 801 = 0.02% (k=2) | 404.919 = 0.02% (k=2)
| Low Range 396175 4 1.50% (k=2) | 3.968638 = 1.50% (k=2) | 4.01634 = 1.50% (k=2)

Conneclor Angle

| Connector Angle to be used in DASY syslam 190.0% 1"
Carlificate Mo: DAES-1503_Aug23 Page3of 5 o
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Appendix (Additional assessments oulside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uV) Ditference (uV}) Error (%)
Channel X + Input 200040.58 3m 0.00
Channel X + Input 20008,30 125 0.0
Channel X = Input -20006.07 042 0.00
Channel ¥ + Input 200040 85 028 0,00
Channal ¥ + Input 20008.32 14T 0.
Channel ¥ = Input 2000887 -1.08 oo
Channel 2 + Input 200036.85 0.28 -0.00
Channel Z + Input 20007.93 112 0.01
Channel Z = Inpul -20002.66 373 g.02
Low Range Reading (uV) Difference (uV) Errar (%)
Channel X + Input 2002.41 047 0.02
Channel X + Input 201.24 -0.53 0268
Channel X = Input -188.75 -0.59 0.30
Channel ¥ + Input 200217 0.18 D01
Channel ¥ + Input 200.58 -1.13 0,56
Channel ¥ = Input -159.38 -1.18 080
Channel Z + [nput 2002.02 0.28 0.0
Channel Z + Input 200.70 -0.85 0.47
Channel Z - Input 158,88 060 0,30
2. Common mode sensitivity
DASY measuremant parametsra: Auto Zem Time: 3 sec; Meaguring tima: 3 sec
Common mode High Range Low Range _|
Input Voltage (mV) Average Reading (uV) Average Reading (uV) |
Channel X 200 .02 -5.07
- 200 5.50 3.58
Channel ¥ 200 3.85 an
=200 -5.52 -5.03
Channal Z 200 405 am
- 200 815 5,96
3. Channel separation
DASY measurement paramelers: Auto Zaro Time: 3 sec: Measuting ime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (V)
Channal X 200 - -0.11 3,73
Channel ¥ 200 B.18 - 1.85
Channel Z 200 7.74 3.08
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4. AD-Converter Values with inputs shorted
DASY mensurement paramaters: Auio Zero Tima: 3 sec; Maasurdng tima: 3 sec

High Range (LS8) Low Range (LSB)
Channel X 15811 14@20
Channel ¥ 16926 15104
Channel Z 156825 16079

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

Input 10802
T T
Average (u¥) | min. Offset (V) | max. Offset(uv) | - D',:,"'! e .
Channel X 0.02 095 1.45 041
Channel ¥ -0.70 AT7 0,39 040
Channel X 053 -1.28 a.Ta 0.35
6. Input Offset Current
Moménal Input circultry oflsat curmant on &ll channeals: <2514
7. Input Resistance (Typical values for infarmaiicn)
Zaraoing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200 |
Channel Z _ 200 200 |
8. Low Battery Alarm Voltage Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +7.8
| Supply (- Vee) 7B
89, Power Consumplion (Typicsl valuss for information)
Typical volues F Switched off ([mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vea) +0.01 =8 =14
Supply (- Vee) =0.01 -8 ]
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Appendix C.3 Calibration certificate for Dipole (S/N: 734)

Calibration Laboratory of A Schweizarischar Kalibrierdions:
Schmid & Partner A g Sarvics sulsss Tialonnage
Engineering AG & Servizlo svizzero df taratisra
Zeughmusstrasss 43, B0G4 Zurich, Switsarland *‘»ﬁﬁ;; S Swisa Calibration Service
Accrediied by the Swiss Accreditation Service [SAS) Accreditation No.. SCS 0108

Tha Swiss Accroditation Sorvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Cient  SBS Ceniticate Mo D2450V2-T34 Jan24
Gywonggi-do, Republic of Korea
r — —— — — I
Otijct D2450V2 - SN:T24 ETL L]
Calmsan procecsis| QﬁﬂﬁL—m'ﬂE __ L~ . |
Calibration Procedure for SAR \alidation Sources between 0.7-3 GHz t
Bl o
Calbration date: January 22, 2024
This calibration ceriificate cocumants the ireceadSty fo rabonal siandards, which reslize (he pirysical units of measwements (5i).
The maasumsnents and e incartainfies with confidence probabdity sne given on the foicwing pages and am part of e cortioate. |
Al calibrabons have been conduciad in ha dosed isboratony laciilly: emvilonment femperaiune (22 2 31°C and humidity < TN, |
Callbrafion Equipmont used (MATE oritcal for caialon)
Primury Stancards |inw Ca Date {Cartificats No.) Sehsdided Calibration |
Power mielar NRP2 SN 104TTE 3C-Mar-23 (Mo, 21 T-0380L03B05) Mat-24 |
Power sensor NRP-ZB1 Sk 103244 30-Mar-23 (Mo, 21703804} ar-24
Power sensoe NRP-ZB1 SN 103248 30-Mar-23 (Mo, 217-03808) hhar24
Ralerancs 20 08 ARsnuator SN BHEXS (M) J0-Mar-23 (Mo, 217-000808) Tl 2
Type-N mamaich combinaticn SN 310882 { pEE2T J0-Mar-23 (Na. 217-03810) ise-24
Raferance Proba EX30W4 SN TR T0-Jar-23 (Na. £X3-T30_JanZd) dar-24
DAEL B B 3-Cct-23 (o, DAE4-E01_Dot2d) Oct24
Seconcary Standards |iD# Check Dete (i house) Schaduied Chack
Powwes meter E44168 EM: GEISA 12478 30-0ct-14 [in house chock Oc-22) In house check: Oci-24
Powad sansor HP BAB1A SM: USIT202TEY 0F=-0ct=18 (in house chack Ock22) In house ched: Oc-24
Powar sansor HP 84814 SN MYA1080015 O7-08-15 [in house check Oct-22) In house check: Oc-24 |
RF genertor R4S GMT-08 5M; 100472 A5-Jun-15 {in houss check Oo-22) In hoeise chack: Oct-24
Nebwork Analyzer Aglen] EEISAA | SN: LS4 1080477 31-Mar-14 {in house cheoe Oa-22) Im house check: Oc-24
| Mame Function Signakure
Calibeated by: Paiin Ping Laboratory Technician = ---.3
e & s

e

| Issuad: donusry 23, 2024
| This calibration coriificate shail not be reproduced ccept in full wittout weithen agproval of the laboratory,

‘Mﬂmm: " Swan Wihn Taereienl Managar
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Calibration Laboratory of Ay §  Schwnizerischer Kalibeiersionst
Schmid & Pariner A G Bervics suisse détslonnage
Engineering AG = Servizic svizrero di taraturs
- Ea. BOO4 Zurich, Switzariand !EW S swiss Callration Service
il
Accradited by Tha Swiss Accredintion Sandce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatoras fo ihe EA
Mutiilaterni Agresment for the mcognition of callbrstion censicates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y,z
A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) IECNEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528; Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz lo 10 GHz)", October 2020,

b) KDB 865664, "SAR Measurement Requirements for 100 MHz lo 6 GHz™

Additional Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

+ Relurn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No unceriainty required.

« SAR measured: SAR measured al the stated antenna Input power.

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

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

The reparied uncertainty of measuremaent is staled as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Cartificato Mo: D2450V2-734_Jan24 Page 2ol @

Report File No:  F690501-RF-SAR000432 Date of Issue :  2024-04-30
(Al SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

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

SAR7081-04 (2020.12.15)(0) A4 (210mm x 297mm)



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

i http://www.sgsgroup.kr Page: 56/59

Measurement Conditions
DASY sysiemn configuration, as far as not given on page 1

DASY Version DASYS2 VE2.10.4
Extrapolation Adwvancad Extrapolation
Phartom Modular Flat Phantom
Diatance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resclution dx. dy, dz =5mm
Frequency 2450 MHz = 1 MHz |
Head TSL parameters
The following parameters and calculations were apphied.
| Temperature Parmittivity Conductivity
Hominal Head TSL parameters 20°C 382 1.80 mhaim
Measured Head T5L paramaters (220£0.2)°C 3B5:6% 1.85 mho/m 2 6 %
Head T5L temperatura change during tost | =05"C — —
SAR result with Head TSL
SAR averaged over 1 cm?® {1 g} of Head TSL i Condition
SAR measuned | 250 mW imput power 135Whg
SAR for nominal Head TSL paramaters | nomalized to 1W 52.9 Wikg £17.0 % [k=2)
SAR averaged over 10 cm?® (10 g} of Head TSL condilion
SAR messumad 250 mW input power B.18 Wikg
SAR for nominal Head TSL parameters normalized o 1W 24.5 Wikg = 16.5 % (k=2)
Cortificate No: DR450VE-TI4_Jan24 Page 3ol
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Appendix (Additional assessments outside the scope of SCS5 0108)

Antenna Parameters with Head TSL

Impedance, transformed o faed paint 51.2Nn+=682M0
Rotum Loss -24.1 dB
General Antenna Parameters and Design
| Etectrical Deiay (one direction) 1.153 ng |

After long term use with 100W radiated power, only 8 slight warming of the dipole near the feedpoint can be measured.

Tha dipole ls made of standard samingld coaxkal cable. The cenler conductor of the feeding ling s direcly connacted 1o the
second arm of the dipole. Tha anlanna ks tharafore short-circullad for DC-signals. On soma of the dipoles, small end caps
ane added 1o ihe dipole arms in arder 10 Improve malching when loaded according 1o Me posillon as axplained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length |s siill

sccomding 1o the Standard

No excessive force musl be spplied 1o the dipole arms. because thay might bend or the soldarad connections noear the

feadpoint may be damaged.

Additional EUT Data

| Manutactured by

SPEAG
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DASYS Validation Report for Head TSL

Dare: 22.01.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:734

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

Medium parameters used: f=2450 MHz; o= 1.83 8/m; &= 38.5; p= 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSL C63.19-2011)

DASY 52 Configuration:
« Probe: EX3DV4 - SNT349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 03.11.2023
s  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 03.10.2023
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+ DASYS2 52.10.4(1535); SEMCAD X 14.5.14(7501)

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

Reference Value = 116.2 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 26.8 Wikg

SAR(] g) = 13.5 Wikg: SAR(1D g) = 6,19 W/kg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 22.0 W/kg

.00
-12.00
-16.00

-20.00

0dB=22.0Wkg= 1342 dBW/kg
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Impedance Measurement Plot for Head TSL
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