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1 Testing Laboratory
Company Name SGS Korea Co., Ltd.
Address 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of Korea
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of Korea
Telephone +82 +31 - 428 - 5700
FAX +82 +31 -427 - 2371
2 Details of Manufacturer
Applicant Apulse Technology Co., Ltd
Address C-1211, 60, Haan-ro, Gwangmyeong-si, Gyeonggi-do, South Korea, 14322
Email Apulsetech.ceo@apulsetech.com
Phone No. +82-10-5526-0605
3 Description of EUT(s)
EUT Type RFID Smart Reader
Model Name AT711P
Serial Number #1
Mode of Operation RFID, WLAN, Bluetooth
Crest Factor 2.024 (RFID)
Body worn Accessory None
Tx Frequency Range 902.75 ~927.25 (RFID)
2412 ~ 2462 (WLAN)
2402 ~ 2480 (Bluetooth)
Additional Information Mode RFID WLAN | Bluetooth
Type Linear Polarized antenna PIFA antenna
Antenna Gain (dBi) 3.06 0.07
4 The Highest Reported SAR Values
. Highest Reported SAR
Equipment Class Band 10g (W/kg)
DSS RFID 1.890
Simultaneous SAR per KDB 690783 D01v01r03 N/A
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S Test Methodology
ANSI C95.1-2019: 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 4 W/kg as averaged over any

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;

KDB 865664 D01v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz
RF Exposure Procedures and Equipment Authorization Policies For
KDB 447498 D01v06 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
KDB 616217 D04v01r02 SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet
Computers
KDB 643646 D01v01r03 SAR Test Reduction Considerations for Occupational PTT Radios
KDB 648474 D03v01104 Evaluation and Approval Considerations for Handsets with Specific

Wireless Charging Battery Covers

KDB 648474 D04v01r03

SAR Evaluation Considerations for Wireless Handsets

KDB 680106 D01v03

RF Exposure Considerations for Low Power Consumer Wireless Power
Transfer Applications

KDB 941225 D01v03r01

3G SAR Measurement Procedures

KDB 941225 D05v02r05

SAR Evaluation Considerations for LTE Devices

KDB 941225 D06v02r01

SAR Evaluation Procedures for Portable Devices with Wireless Router
Capabilities

OO0 O00odoorK

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, dT 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 m W/g 8.00 m W/g

Partial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g

Partial Peak SAR

(Hands/Feet/ Ankle/Wrist) 4.00 m W/g 20.00 m W/g

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

of a cube) and over the appropriate averaging time.

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

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

shape of a cube) and over the appropriate averaging time.
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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 professional system). The model EX3DV4 field probe

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

= = g= He

= e

Fig 1. 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.
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9 System Components
9.1 Probe
Construction : Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents, 4
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 ELI Phantom

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

ELI V5.0 has the same shell geometry and is manufactured
from the same material as ELI4, but has reinforced top

structure ELI Phantom
Shell Thickness * 2.0mm= 0.2 mm
Dimensions * Major axis: 600
Minor axis: 400
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9.3 SAM Phantom

Construction

Shell Thickness
Filling Volume

9.4 Device Holder
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

2.0 +0.1

Approx. 25 liters

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).

Report File No:  F690501-RF-SAR000081
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)
RTT5041-76(2019.04.25) (4)

SAM Phantom

Device Holder

Date of Issue :  2020-08-26

A4 210mm x 297mm)



SGS Korea Co., Ltd.

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

http://www.sgsgroup.kr Page : 11/65

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.
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=3 GHz

>3 GHz

Maximum distance from closest measurement point
{geometric center of probe sensors) to phantom surface

S+ 1 mm

Y& In(2) = 0.5 mm

Maximum probe angle from probe axis to phantom
surface normal at the measurement location

0%+ 1°

20+ 1

Maximum area scan spatial resolution: A% e AYares

<2GHz <15 mm
2=3GHz: =12 mm

I-4GHz <12 mm
4 -6 GHz: < 10 mm

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

Maximum zoom scan spatial resolution: AXzae. AYzeom

<2GHz: <8 mm
2-3GHz =35 mm’

3-4GHz <5mm’
4 -6GHz =4 mm’

3-4GHz =4 mm

Maximum zoam scan
spatial resolution,
normal to phantom

uniform grid: Azg.in) <35 mm 4-3GHz =3 mm
5-6GHz <2 mm

Azzoond 1 ) between 3-4GHz <=3 mm
1" two points closest =4 mm 4-5GHz <2.5 mm

to phantom surface

§—60GHz <2 mm

surface graded
grid
Mﬂlu-cur.“]} 1 _::
between subsequent < 1.5 Azgoond - 1)
paints
A 3-4GHz =28 mm
:::::::;:nn zoomscan | o S 0'Hiiit 4 - 5GHz > 25 mm

F-6GHz =22 mm

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

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

< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >
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11 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. 1. The daily system accuracy
verification occurs within the flat section of the ELI phantom. A SAR measurement was performed to see if the
measured SAR was within +/- 10% from the target SAR values. These tests were done at 900 . 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. R&S Model SMBV100A Vector Signal Generator
B. MECA Model AMP2027 Amplifier

C. Agilent Model N1914A Power Meter

D. Agilent Model N8481A Power Sensor

E. KEYSIGHT Model 778D Dual Directional Coupler
F. Reference dipole Antenna

Photo of the dipole Antenna

Target SAR 10

. . g from Measured Normalized e Liquid
Verltl';ci';ltlon P;;);;e Tissue Calibration SAR 10 g SAR 10 ¢ Dev‘l; t)lOll Date Temp.

Certificate 0.1W) aw) &0 °C)

aw)
D900V2 900
SN:1d136 7413 Head 7.23 0.712 7.12 -1.52 2020-08-05 21.2
Tablel. 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 DAKS-3.5 Dielectric

Probe in conjunction with SPEAG Vector Network Analyzer (85 -14 ).
Dielectric Parameters
f() Tissue type Limits / Measured Permittivity Conductivity Simulated Tissue
Temp( )
Measured, 2020-08-05 42.74 0.97
900.00 Target Tissue 41.50 0.97
Deviation (%) 2.99 0.00
902.75 Measured, 2020-08-05 42.71 0.97
Head Deviation (%) 2.92 0.00 21.2
915.95 Measured, 2020-08-05 42.64 0.98
Deviation (%) 2.75 1.03
92795 Measured, 2020-08-05 42.51 0.99
Deviation (%) 243 2.06

The composition of the brain & muscle tissue simulating liquid

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly

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

required for routine SAR evaluation.

Ingredients Frequency ()
(o by weight) 450 835 900 1900 2450
Tissue Type Head Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3891 | 46.21 | 40.29 | 50.75 | 40.29 | 50.75 | 55.24 | 70.17 | 55.00 | 68.64
Salt (NaCl) 3.79 2.34 1.38 0.94 1.38 0.94 0.31 0.39 - -
Sugar 56.93 | 51.17 | 57.90 - 57.90 - - - - -
HEC 0.25 0.15 0.24 0.10 0.24 0.10 - - - -
Bactericide 0.12 0.08 0.18 - 0.18 - - - -
Triton X-100 - - - - - - - - -
DGBE - - - - - - 44.45 | 70.17 | 45.00 | 31.37
Dielectric Constant 43.5 56.7 41.5 55.2 41.5 55.0 40.0 533 39.2 52.7
Conductivity (S/m) 0.87 0.94 0.90 0.97 0.97 1.05 1.40 1.52 1.80 1.95
Salt: 99 "% Pure Sodium Chloride Sugar: 98 "% Pure Sucrose
Water: De-ionized, 16 MQ' resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 "% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether
Simulating Liquids for 5, Manufactured by SPEAG
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13 Instruments List
Test Platform SPEAG DASY6 Professional
Manufacture SPEAG
Description SAR Test System (Frequency range 300 MHz — 6 GHz)
Software Reference | DASY52: 52.10.4(1527) / SEMCAD X: 14.6.14(7483)
Hardware Reference
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Phantom ELI Phantom TP-1200 N/A N/A N/A
Verification Dipole D900V2 188 2019-08-23 Biennial 2021-08-23
Diclectric Assessment DAKS-3.5 1068 20200225 |  Annual | 2021-02-25
Network Analyzer DAKS VNAR140 160115 2020-06-02 Annual 2021-06-02
DAE DAE4 1507 2019-09-18 Annual 2020-09-18
E-Field Probe EX3DV4 7413 2019-09-26 Annual 2020-09-26
Power Meter N1914A MY56120017 2020-06-05 Annual 2021-06-05
Power Sensor N8481A MY56120026 2020-06-05 Annual 2021-06-05
Power Sensor N8481A MY56120030 2020-06-05 Annual 2021-06-05
Signal Generator SMBV100A 262093 2020-06-03 Annual 2021-06-03
Power Amplifier AMP2027 10008 2020-03-05 Annual 2021-03-05
Dual Directional 778D MY52180578 | 2020-06-05 | Annual | 2021-06-05
Coupler
LP Filter WL 5002335 1 2020-06-05 |  Annual | 2021-06-05
Attenuator 2 BY6201 2020-06-05 Annual 2021-06-05
Attenuator 2 CB6049 2020-06-05 Annual 2021-06-05
Hygro-Thermometer TE-201 TE-201-2 2020-06-04 Annual 2021-06-04
Digital Thermometer SDT25 16031500243 2020-06-04 Annual 2021-06-04
Signal Analyzer FSv7 103082 2020-03-03 Annual 2021-03-03
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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 D01v06, When SAR is not measured at the maximum power level allowed for
production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to
the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR
must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used
to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are
referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D01v01r03.

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 D01v06

16.1 WLAN Maximum Output Power Specifications

Average power for Production ( m)
Mode Channel Normal/Maximum Main
Maximum 11.00
802.11b/g/n All Channels Normal 9.00
16.2 Bluetooth Maximum Output Power Specifications
Average power for Production ( m)
Mode Channel Normal/Maximum Main
Maximum 8.00
BDR All Channels Normal 6.00
Maximum 3.00
EDR All Channels Normal 100
Maximum 7.00
BLE All Channels Normal 500
16.3 RFID Maximum Output Power Specifications
Average power for Production ( m)
Mode Channel Normal/Maximum Main
Maximum 30.00
RFID All Channels Normal 29.00
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17 RF Conducted Power Measurement
17.1 Conducted Power

WLAN 2.4
Freq. Average Power
Mode Ch. # Rate
() [ m]
2412 1 1 8.23
802.11b 2437 6 1 8.47
2462 11 1 9.26
2412 1 6 8.64
802.11g 2437 6 6 8.89
2462 11 6 9.84
2412 1 MCS0 8.58
S 2437 6 MCS0 8.94
2462 11 MCS0 9.62

Note. Justification for test configurations for WLAN per KDB Publication 248227 D01 Wi-Fi SAR v02r02:

1. Power measurements were performed for the transmission mode configuration with the highest maximum output
power specified for production units.

2. For transmission modes with the same maximum output power specification, powers were measured for the largest
channel bandwidth, lowest order modulation and lowest data rate.

3. For transmission modes with identical maximum specified output power, channel bandwidth, modulation and data
rates, power measurements were required for all identical configurations.

4. For each transmission mode configuration, powers were measured for the highest and lowest channels; and at the

mid-band channel(s) when there were at least 3 channels supported. For channels were measured.

Bluetooth

Freq. Average Power
Mode Ch. #

) [ m]

2402 0 5.59
DHS5 2441 39 6.75

2480 78 6.53

2402 0 0.32
2DH5 2441 39 1.32

2480 78 1.48

2402 0 0.35
3DHS5 2441 39 1.34

2480 78 1.50

2402 0 491
BLE 2440 19 6.03

2480 39 5.71
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RFID
Freq. Average Power
Mode Ch. #
() [ m]
902.75 0 29.98
RFID 915.25 25 30.00
927.25 49 29.91
RFID
f- 15a AvglLog
D2[1] 0.09 dB
H6.43 ms
e dem e M1[1] 29.60 dBm
S L 4 D1 02326.81 ms
-40 dam
-50 dBm
-60 dBm
=70 dBém A b P s b s e Y E T T T
-80 dam
90 dam
=100 dBrm
CF 902.75 MHz 691 pts 82.0 ms/ |
Marker
Type | Ref | Tr: | ¥-value | ¥-value |  Function | Function Result |
M1 1 326,81 ms -29.60 dém
Di M1 1 200.84 m= -0.23 dB
D2 M1 1 406,43 ms -0.09 dB
On time 200.84 ms
On-Off time 406.43 ms
On / On-off time 200.84 / 406.43
Duty cycle 49.42 %

- The duty cycle of RFID was assessed at 50% in accordance with the manufacturer's declaration.
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18 Transmit Antenna Separation Distances

Zyol =1,

".-+ \

&

<The Distance information of Antenna to Edges of RFID Smart Reader>
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19 SAR Test Exclusion Applied
19.1 RFID Smart Reader Device Type

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

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

Output power Separation distances (mm) SAR Exemption
Top ‘ Bottom ‘ Front

Frequency
(MHz) dBm | mW Rear ‘ Right Edge

Top | Bottom ‘ Front Rear ‘Righ‘t Edge| Left Edge

Left Edge

WLAN Antenna

2462.0 11.00 | 13 ‘ 5 ‘ 5 ‘ 92.4 ‘ 5 | 5 ‘ 5 ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT
Blustooth Antenna
2480.0 8.00 | & ‘ 5 ‘ 5 ‘ 32.4 ‘ 5 | 5 ‘ 5 ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT ‘ EXEMPT
RFID Antenna
. . 192,59 192,59 192,52
2273 ‘ 30.00 | 1000 ‘ s ‘ : ‘ 324 ‘ : | B ‘ : I\:I::si:: I\:I::si:a EXEMPT Measure Measure Measure
Note

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

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

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

4. If the antenna separation distance is > 50mm then the value listed is the output power threshold, above which SAR
measurement is required. For separation < 50mm the value is the KDB 447498 D01v06 calculated value and must
be less than 7.5 for SAR exemption.

5. Formulas round separation distance to nearest mm and power to nearest before calculating thresholds or

exemption values.

20 Simultaneous SAR Consideration
When RFID operates, WLAN and Bluetooth mode don’t work simultaneously.

So, RFID and WLAN/Bluetooth simultaneous operation were not evaluated.

No. Simultaneous configuration Applied
1 RFID + WLAN X
2 RFID + BT X
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21 SAR Data Summary
21.1 SAR measurement
RFID Extremity SAR
Traffic Channel Power(dBm) Peak SAR Scaling 10-g
EUT Mode of Area 10-g SAR Factor Scaled Plot
Position Frequency Ch 1 Conducted Tune-Up Scan (W/kg) (Power) SAR No
() anne Power Limit (Wikg) (W/kg)
Front RFID 915.25 25 30.00 30.00 5.330 1.890 1.000 1.890 A2
Front RFID 902.75 0 29.98 30.00 4.010 1.500 1.005 1.508 A2
Front RFID 927.25 49 2991 30.00 4.140 1.420 1.021 1.450 A2
Rear RFID 915.25 25 30.00 30.00 5.380 1.880 1.000 1.880 A2
Right Edge RFID 915.25 25 30.00 30.00 3.850 1.350 1.000 1.350 A2
Top RFID 915.25 25 30.00 30.00 0.458 0.057 1.000 0.057 A2
Bottom RFID 915.25 25 30.00 30.00 0.196 0.088 1.000 0.088 A2

General Notes:
1. The test data reported are the worst-case SAR values according to test procedures specified in FCC KDB

Publication 447498 DO1v06.

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

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

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

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

6. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB Publication
447498 DO1v06.

7. The SAR assessment was considered for Handheld RFID/Barcode Scanners devices in accordance with TCBC
Workshop May, 2017. Because this device is a handheld RFID device used by the hand, the Extreme SAR was

evaluated and does not provide belt clips or other body-warn applications.
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Appendix A.1 Verification Test Plots for 900 MHz
Date: 2020-08-05

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: 200MHz Verification 2020 08 035 da53:0

Input Power : 100 mW
Ambient Temp : 22,9 °C Tissue Temp : 21.2 °C
DUT: Dipole 900 MHz D900V2; Type: D9OVE; Serial: DOOOVZ - SN: 188

Commumeation System: UTD 0, CW {0, Frequeney: 900 MHz,Duty Cyele: 1:1
Medium parameters used: = 900 MHz, 0 = 0.965 S/m; g, = 42.738, p = 1000 ke/m?
Phantom section: Flat Section

DASYS52 Configuration:

- Probe: EX3DV4 - SNT413; ConvF(9.24, 9.24, 9.24) @ 900 MHz; Calibrated: 2019-09-26
- Bensor-Surface: 1 4mm (Mechamical Surface Detection)

- Electromics: DAEA 8n1507; Calibrated: 2019-00-18

- Phantorme ELI v4.0; Type: QDOVAGDIBE; Senal: TP: 1200

- DASYS2 52.10.4(152T)SEMCAD X 14.0.14(7483)

Verilication00MHz Verification/Area Scan (61x101x1): Interpolated grid: de=1.500 mm, dy=1.500 mm
Maximum value of SAR (nterpolated) = 1.51 Wike

Verification/200M0Hz Verificationoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dyv=8mm,
de=5mm

Reference Value = 39 20 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 1,62 Wkg

SAR(L g) = .09 W/ks SAR(10 g) = 0.712 Wikg

Smullest distance from peaks to all peints 3 dB below = 16 mm

Ratio of SAR at M2 1o SAR at M1 =66.9%

Maximum value of SAR (measured) = .46 Wkg

Wiky
1.510

1.210
0.909
0.609
0.309
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Appendix A.2 SAR Test Plots for RFID
Date: 2020-08-05

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: RFID Front CH25 da53:0

Ambient Temp: 22.9 °C Tissue Temp : 21.2 °C
DUT: aT11F; Type: RFID Smart Reader; Serial: #1

Communication System: UID 0, RFID (0); Frequency: 915.25 MHz; Duty Cycle; 1:2.02395
Medium parameters used (interpolated); £=915.25 MHz; o= 0.982 S/m; & =42.637. p= 1000 kg/m®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - S8N7413; ConvF(9.24, 9.24, 9.24) {@ 915.25 MHz, Calibrated: 2019-09-26
= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl507; Calibrated: 2019-09-18

- Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP:1200

- DASYS2 52.104(1 52T)SEMCAD X 14.6.14(7483)

Body/RFID_Froni_CH25/Area Scan (121x161x1): Interpolated grid: dy=1.500 mm, dyv=1_ 500 mumn

Info: Interpolated medium parameters used for SAR evaluation

Maxirum value of SAR (interpolated) = 5.33 Wikg

Body/RFID _Froni CH25/Zoom Scan (3x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 09500 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 6.29 Wikg

SAR(1 g) = 3.4 Wikg; SAR(10 g) = 1.89 W/kg

Smallest distance from peaks to all points 3 JdB below = 8 man

Ratio of SAR at M2 to SAR at M1 = 50.3%

Info: Interpolated medium parameters used for SAR evaluation
Maximm value of SAR (measured) = 5.45 Wikg

Wikyg
5.330

4.264
3198
2.132

1.066
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Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: RFID Front CHO.da53;

Ambient Temp: 22.9 °C Tissue Temp : 21.2 °C
DUT: aT11F; Type: RFID Smart Reader; Serial: #1

Communication System: UID 0, RFID (0); Frequency: 902.75 MHz, Duty Cycle; 1:2.02395
Medium parameters used: f= 903 MHz, 6 = 0.969 S/m; £ = 42.713; p = 1000 kg/m’
Phantom section: Flat Section

DASYS2 Configuration:

Date: 2020-08-05

- Probe: EX3DV4 - S8N7413; ConvF(9.24, 9.24, 9.24) @ 902.75 MHz, Calibrated: 2019-09-26

= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl507; Calibrated: 2019-09-18

- Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP:1200
- DASYS2 52.104(1 52T)SEMCAD X 14.6.14(7483)

Body/RFID_Front_CHO/Area Scan (121x161x1): Inerpolated grid: ds=1 500 mum, dv=1.500 mm

Maxirmum value of SAR (interpolated) = 4.01 Wikg

Body/RFID_Front_CHO0/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, de=5mm

Reference Value = 1.393 Vim; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 4.75 Wikg

SAR(1 g)= 277 Wikg; SAR(10 g)= L5Wikg

Smallest distance from peaks to all points 3 dB below = 9.6 mm
Ratio of SAR at M2 to SAR at M1 = 55%

Maximm value of SAR (measured) = 3.94 Wikg

Wik
4.010

3.208
2.406
1.604

0.802

Report File No:  F690501-RF-SAR000081

Date of Issue :  2020-08-26

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

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

RTT5041-76(2019.04.25) (4)

A4 210mm x 297mm)



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

i http://www.sgsgroup.kr Page: 26/65

Date: 2020-08-05

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: RFID Front CH49 da53:0

Ambient Temp: 22.9 °C Tissue Temp : 21.2 °C
DUT: aT11F; Type: RFID Smart Reader; Serial: #1

Communication System: UID 0, RFID (0); Frequency: 927,25 MHz, Duty Cycle; 1:2.02395
Medium parameters used (interpolated); £=927.25 MHz; 6= 0.994 S'm; & =42.507; p= 1000 kg/m®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DV4 - SNT7413; ConvF(9.24, 9.24, 9.24) {@ 927.25 MHz, Calibrated: 2019-09-26
= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl507; Calibrated: 2019-09-18

- Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP:1200

- DASYS2 52.104(1 52T)SEMCAD X 14.6.14(7483)

Body/RFID_Froni_CH4%Area Scan (121x161x1): Interpolated grid: dy=1.500 mm, dyv=1 500 rum

Info: Interpolated medium parameters used for SAR evaluation

Maxirmum value of SAR (interpolated) = 4.14 Wikg

Body/RFID _Froni CH49/Z.oom Scan (3x6x7)/Cube 0: Measurement grid: dx=8mm, dy=Bmm, dz=5mm
Reference Value = 1.542 Vim;, Power Drift = -0.09 dB

Peak SAR (extrapolated) = 4.59 Wikg

SAR(1 g) = 2.64 Wik SAR(10 g) = 1.42 Wikg

Smallest distance from peaks to all points 3 dB below = 8 min

Ratio of SAR at M2 to SAR at M1 =61.1%

Info: Interpolated medium parameters used for SAR evaluation
Maxinmum value of SAR (measured) = 4,14 Wikg

Wikg
4.140

inz
2.464
1.656

0.4z24
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Date: 2020-08-05

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: RFID Rear CH25 das3:0

Ambient Temp: 22.9 °C Tissue Temp : 21.2 °C
DUT: aT11F; Type: RFID Smart Reader; Serial: #1

Communication System: UID 0, RFID (0); Frequency: 915.25 MHz; Duty Cycle; 1:2.02395
Medium parameters used (interpolated); £=915.25 MHz; o= 0.982 S/m; E.= 42,637, p=1000 l:g,«’m3
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVA - SNT413; ConvF(9.24, 9.24, 9.24) (@ 915.25 MHz; Calibrated: 2019-09-26
= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl507; Calibrated: 2019-09-18

- Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP:1200

- DASYS2 52.104(1 52T)SEMCAD X 14.6.14(7483)

Body/RFID_Rear CH25/Area Scan (101x161x1): Interpolated grid: dv=1.500 mm, dv=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation

Maxirum value of SAR (interpolated) = 5,38 Wikg

Body/RFID_Rear CH25/Zoom Scan (5x5x7)Cube 0: Measurement grid: dye=8mm, dy=8mm, dz=5mm
Reference Value = 4.727 Vim; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 6.11 Wikg

SAR(1 g) = 3.57 Wike SAR(10 g) = 1.88 Wikg

Smallest distance from peaks to all points 3 dB below = 9.3 mm

Ratio of SAR at M2 to SAR st M1 =58.2%

Info: Interpolated medium parameters used for SAR evaluation
Maxirmm value of SAR (measured) = 5.23 Wikg

Wikg
5.380

4.304
Jzza
2.152

1.076
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Date: 2020-08-05

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: RFID Right Edge CH25 das53:0

Ambient Temp: 22.9 °C Tissue Temp : 21.2 °C
DUT: aT11F; Type: RFID Smart Reader; Serial: #1

Communication System: UID 0, RFID (0); Frequency: 915.25 MHz; Duty Cycle; 1:2.02395
Medium parameters used (interpolated); £=915.25 MHz; o= 0.982 S/m; & =42.637. p= 1000 kg/m®
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVA - SNT413; ConvF(9.24, 9.24, 9.24) (@ 915.25 MHz; Calibrated: 2019-09-26
= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl507; Calibrated: 2019-09-18

- Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP:1200

- DASYS2 52.104(1 52T)SEMCAD X 14.6.14(7483)

Body/RFID_Right Edge CH25/Area Scan (121x161x1): Interpolated grid: du=1.500 mm, dv=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation

Maxirmum value of SAR (interpolated) = 3.85 Wike

Body/RFID_Right Edge CH25/Zoom Scan (3x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=Bmm, dz=5mm
Reference Value = 4.762 Vim;, Power Drift = -0.04 dB

Peak SAR (extrapolated) = 4.39 Wikg

SAR(1 g) = 248 Wik SAR(10 g) = 135 Wikg

Smallest distance from peaks to all points 3 dB below = 6.4 mim

Ratio of SAR at M2 to SAR st M1 =61.1%

Info: Interpolated medium parameters used for SAR evaluation
Maxirmum value of SAR. (measured) = 3.90 Wikg

Wikg
3.850

3.080
2im
1.541
0.in

0.00157
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Date: 2020-08-05

Test Laboratory : SGS Korea (Gunpe Laboratory)
File Name: RFID Top CH2S5.da53:0

Ambient Temp: 22.9 °C Tissue Temp : 21.2 °C
DUT: aT11P; Type: RFID Smart Reader; Serial: #1

Communication System: UID 0, RFID (0); Frequency: 915.25 MHz; Duty Cycle; 1:2.02395
Medium parameters used (inferpolated): £=215.25 MHz;, o= 0982 S8/m; E.= 42,637, p=1000 l:g-‘rn3
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVA - SNT413; ConvF(9.24, 9.24, 9.24) (@ 915.25 MHz; Calibrated: 2019-09-26
= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl507; Calibrated: 2019-09-18

- Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP:1200

- DASYS2 52.104(1 52T)SEMCAD X 14.6.14(7483)

Body/RFID_Top_CH25/Area Scan (121x161x1): Interpolated grid: dx=1.500 mm. dv=1.500 mm

Info: Interpolated medium parameters used for SAR evaluation
Maxirmmum value of SAR (interpolated) = 0,458 Wikg

Body/RFID Top CH25Z00m Scan (5x5x7)/Cube 0: Measurement grid: de=8nmm, dy=8mm, dz=5mm
Reference Value = 3 567 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.415 W/kg

SAR(1 g) = 0,126 Wike: SAR(10 g) = 0.057 Wikg

Smallest distance from peaks to all peints 3 dB below = 4.5 mm

Ralio of SAR at M2 to SAR at M1 =30.9%

Info: Interpolated medium parameters used for SAR evaluation
Maxinnim value of SAR (measured) = 0.339 Wikg

Wikg
0.458

0.366
0.27%
0183

0.092
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Date: 2020-08-05

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: RFID Bottom CH25.da53:0

Ambient Temp: 22.9 °C Tissue Temp : 21.2 °C
DUT: aT11F; Type: RFID Smart Reader; Serial: #1

Communication System: UID 0, RFID (0); Frequency: 915.25 MHz; Duty Cycle; 1:2.02395
Medium parameters used (inferpolated): £=215.25 MHz;, o= 0982 S8/m; E.= 42,637, p=1000 l:g!rn3
Phantom section: Flat Section

DASYS2 Configuration:

- Probe: EX3DVA - SNT413; ConvF(9.24, 9.24, 9.24) (@ 915.25 MHz; Calibrated: 2019-09-26
= Bansor-Surface; 1 4mm (Mechanical Surface Detection)

- Electronics: DAEA Snl507; Calibrated: 2019-09-18

- Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP:1200

- DASYS2 52.104(1 52T)SEMCAD X 14.6.14(7483)

Body/RFID_Bottom_CH25/Area Scan (121x161x1): Interpolated grid: de=1.500 mm, dy=1_500 mm

Info: Interpolated medium parameters used for SAR evaluation
Maximum value of SAR (interpolated) = 0.19% Wikg

Body/RFID_Bottom_CH25Zoom Scan (5x5x7)/Cube 0: Measurement grid: dv=8mm, dv=8mm, dz=5mm
Reference Value = 4.108 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 0.663 Wikg

SAR(1 g) = 0.203 Wikg: SAR(10 g) = 0.088 W/ikg

Smullest distance from peaks to all peints 3 dB below = 4.8 mm

Ratio of SAR at M2 to SAR at M1 =28 4%

Info: Interpolated medium parameters used for SAR evaluation
Maxinuim value of SAR (measured) = 0,489 Wikg

Wikg
0.196

0157
n.11a
0.078

0.039
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Appendix B.1 Uncertainty Analysis
h i
a c d e = f(d,k) f g k
cxfle cxgle
Tol Prob . Ci Ci 1g 10g Vi
Uncertainty Component Div.
(%) Dist. (1g) (10g) ui (%) ui (%) (Veft)
Probe calibration 6.55 N 1 1 1 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 1 1.15 1.15 o
Linearity 4.70 R 1.73 1 1 2.71 271 oo
System Detection Limits 1.00 R 1.73 1 1 0.58 0.58 oo
Modulation Response 4.80 R 1.73 1 1 2.77 2.77 oo
Readout Electronics 0.30 N 1 1 1 0.30 0.30 oo
Response Time 0.80 R 1.73 1 1 0.46 0.46 =)
Integration Time 2.60 R 1.73 1 1 1.50 1.50 oo
RF Ambient Noise 3.00 R 1.73 1 1 1.73 1.73 oo
RF Ambient Reflections 3.00 R 1.73 1 1 1.73 1.73 oo
Probe Positiones 0.83 R 1.73 1 1 0.48 0.48 oo
Probe Positioning 6.67 R 1.73 1 1 3.85 3.85 oo
Max SAR evaluation 4.00 R 1.73 1 1 2.31 2.31 oo
Test sample positioning 2.61/2.20 N 1 1 1 2.61 2.20 24
Device holder uncertainty 1.43 N 1 1 1 1.43 1.43 3
Output power variation - SAR drift
5.00 R 1.73 1 1 2.89 2.89 oo
measurement
Phantom uncertainty 6.60 R 1.73 1 1 3.81 3.81 oo
Liquid Conductivity -
. 5.00 R 1.73 0.64 0.43 1.85 1.24 oo
deviation from target values
Liquid Permittivity -
. 5.00 R 1.73 0.6 0.49 1.73 1.41 oo
deviation from target values
Liquid conductivity— measurement 1.20 N 1 0.78 0.71 0.94 0.85 5
Liquid permittivity— measurement 0.20 N 1 0.23 0.26 0.05 0.05 7
Liquid conductivity-temperature 1.27 R 1.73 0.78 0.71 0.57 0.52 21
Liquid permittivity — temperature 1.02 R 1.73 0.23 0.26 0.14 0.15 21
Combined standard uncertainty RSS 12.11 11.90 o
Expanded uncertainty
k=2 24.22 23.80
(95% CONFIDENCE INTERVAL)
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Appendix C.1 Calibration certificate for Probe(S/N: 7413)
g:l!:h'f':t;"; Laboratory of Schwelznrivches Kaibriorsiorst
ml_ ; artner Service sulsse T#asonnage
Engineering AG Servizio wvizzer di taratura
Zeughausstrasse 43, B004 Zurich, Switteriand Swies Calibration Service
Accrodied by the Swiss Accroditabon Sorvce (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Servics is one of the signatories 1o the EA
Muiltilateral Agresmand for the recognition of calibratian cedtificates
cient  SGS Korea (Dymstec) Cartificats Mo: EX3-7413_Sep19
|CALIBRATION CERTIFICATE |
| Object EX3DV4 - SN:T413 |
| Caliwation procedureis) QA CAL-01.v8, GA CAL-14.v5, DA CAL-23.v5, QA CAL-26v7 |85
| Calibration procedure for dosimetric E-fisld probes . |
p
—d,
" [
| Calbration daie September 26, 2019 =L I
i Thes calibration caridzate decuments the iracoobility S0 natonal standars, which makze the physical unils of measuremsents |31
| Tha ekt emints, and tha uncenisnbes wilth confidence probabidily am given o ihe falicanng pages and ane paet of he cartficals
| All Ealitrabon hive Boon conducing n the ciossd laboratory taclity: emaemesd iempersture [22 = 3)°C and hismidty < T0%
Cadbeaton Equipment used (MATE critical lor calbration)
[ Prmary Standards io | Cal Diate { Certeficaie Mo | Screduled Calibraton
|_Powss males NRP SN TR 03-Anr-10 (No, 21 7-02092403850) Ape-20
Powes sermor NRP-Z01 SN 103244 B3-Agw-10 [Na 217-02882) Ape20
Powes serac MAP.Z91 SM 103245 03 Agw- 19 (Mo Z1T-DE80%) | Apr“m
| Feferance 20 o8l Allsnuator S SEITT (20a) Od-Ape-19 [No. 29700804} Apr-30 =
DAEQ SMBED 16-Dec-18 (No. DAES-660 Dect®) | Oec1§
Raference Probe ESXOVZ BN 3013 31-Dec-18 (No. ES3-3013 DeciB) Dac- 18
Socordary Standbids 5] B | Check Date {in housa) Scheduled Chack
| Power mater E44108 BN GEL1IG08TY D-Agi- 18 (in housa chack Jun- 18] In Fiouse chock: Jun20
Power somaor E42124 | 8N NIYa1438087 O5-Ani-1B {in house check Jun-18) Ins b chech. Jun-20
Power Biracy Edd12A SN 00110210 | Of-Age- 18 {in howse chack Aun-18) | In house check: Jun-20
RF gereraicr HF 68400 SN LISME4IU01T00 | -8 {in Piouse check Just-18] | in house check: Jun-20 ,
Matwors Analyzer EE35E8 SN US4 M04TT | 31-Mar-14 fin house chock Ocs-18) | bn houte check: Ol 18 |
Namg Function S-gﬁ.a.l:.lfn
Cabbrated by Jenain Kastat Laboeniery Technician /*
I T -
Approved ty Kot Polgwe Tachrical Managar g T
Lt A
tstued September 30, 201G
| This catbration certificale shad not be reproduced sscect in full withoud anBen approval of the laboraiony
Cartificala Mo: EX3-T413_Sep1d Page 1 of 23
F690501-RF-SAR000081 Date of Issue :  2020-08-26
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Calibration Laboratory of Py, §  Sthwsizerischor Kalibrordanst
Schmid & Partner o G Service suisse diétalannage

Engineering AG % Servizio svizzaro di taratura
Zeughausstrasss 43, B004 Zurich. Switzeriand i%ﬂ.-.-\g S guiss Calibeation Service
Accrodited by the Swiss Accrediiason Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servica is an of the signafories io the EA
Multiinteral Agroemant for th recognition of calibration cerificates
Glossary:
TSL tissua simulating liguid
NORMx.y.z sensitivity in free space
ConvF sensitivity in TSL / NORMzx, v,z
DcpP diade compression point
CF crest factor (1/duty_cycle) of tha RF signal
A B C.D modulation dependent inearization paramelers
Potarization ¢ @ rotation around probe axis
Polarization 3 & rotation around an axis that is in the plane normal to probe axis (al measurement cenier),

iLe, B =0k normal to probe axis

Caonnectar Angle information used in DASY system to align probe sensor X 1o the robet coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE 5id 1528-2013, "IEEE Recommended Practice for Detarmining the Paak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Technigues®, June 2013

b} [IEC 62208-1, ", "Measuremenl procedure for the assessment of Specific Absorplion Rale (SAR) from hand-
held and body-mounted devices used naxt to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

c) |EC 62208-2, "Procedure to determing the Specific Absorption Rate (SAR) for winsless communication devices
used in close proximity 1o the human body (frequency range of 30 MHz to B GHz)", March 2010

d} KDB BESEES, "SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Hathu-ds Applied and Interpretation of Parameters:
NORMzx,y,z- Assessed for E-field palanzation § = 0 (I < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
MNORMx,y,z are only intermediate values, |.e., the unceraintes of NORMx,y 2 does not affect the E*-field
uncertainty inside TSL (see below ConvF).

o NORMNxy,z = NORMx .z * frequency_response (see Frequency Response Chart). This lineanzation /s
implemented in DASY4 software versions later than 4.2. The uncerainty of the frequency response is included
in the stated uncertainty of Conve.

¢«  [DCPxy.z: DCP ara numearcal linearization parameters assessed based on the data of power sweep with CW
signal {no wncertainty required), DCP does net depend on frequency nor media.

« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyr Beyz Cxyz Dxyz VRxyr A B, C, D are numerical lingarization parameters assessed based on
the dala of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

*  ConvF and Boundary Effect Parameters; Assessed in flal phantom using E-fiald (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
maasurements for { > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which lypical uncentainty values are given. These parameters ane
usad in DASY4 software (o improve probe accuracy close to the boundary. The sensitivity in TSL correspaonds
1o NORMx.y, 2 * ConmvF whereby the uncertainly comrespands 1o that given for ComvE. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz

s Spherical isofropy (3D deviation from isotropy): in a feld of low gradients realized using a flal phaniom
exposed by a palch anlenna,

« Sensor Offsel The sensor offset cormesponds {o the offsel of virtual measuremeant center from the probe tip
[on probe axis). No lolerance required.

* Conneclor Angle: The angle is assessed using the information gained by determining the MORMx (no

uncerainty reguirad)
Certificate No: EX3-T413_Sep19 Page 2 of 23 o
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EXI0VS = SN.T413 Seplomber 26, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413
Basic Calibration Parameters
| Sansor X Sensor ¥ Sengor Z Une (k=2)
Norm (uvi(Vim)T)" l 0.0 0.67 0.4z 101 %
DCP (mv)” | 101.0 90,4 101.0
Calibration Results for Modulation Response
] | Communication System Name A B [ D VR Max Max
dB | dBipv d8 | mv dev, Unc"
=2
[ oW | *x | 000 | o000 | 100 | 000 | 1354 | 3.0 % ”:L::'-'PJ':»T'
¥ | o.00 0.00 1.00 1449
Fi 0.00 0.00 1.00 145.4
10352- Pulse Wavelorm (200Hz. 10%) "X | 1500 | 6948 | 2085 | 1000 | 600 | =33% | =86 %
AR Y | 15.00 BEAS | X016 60,0
Z | 1500 | B91S | 2068 80.0
10353- | Pulse Wavelorm (200Hz, 20%) X [ 1500 [ 8125 | 2078 | G99 BO.0 | 7.7 % | £t56%
ABA ¥ | 1500 | BBS2 | 1968 | 800 |
Z | 1500 | o159 | Po6a B0.0
10354- | Pulse Wavelorm [200Hz, 40%) X | 1500 | 9637 | 2201 308 850 | 212% [ +06%
Ay Y | 1600 | 8441 | 2036 0
| Z | 1500 | 10195 | 2380 | 5.0 -
10385 | Pulse Wavelom (200Hz, 60%) X | 1500 | 10546 | 2502 | 227 +96%
AA ¥ 1500 | 9614 19.62
Z | 1500 | 11351 | 2804 |
10387- OPSK Wavelorm, 1 MHz | X | 112 | 6748 | 1268 | D00 =96 %
ARA ¥ | 053 | 6000 | 7.00
Z | 000 | B235 | @31 | m
10388- | QPSK Waveform, 10 MHz X | 271 | Maa | 1577 | 000 +06 %
AR, ¥ | 208 | 6743 | 1538
Z | 237 | 6565 | 1667 |
103596 B4-00 Wavedorm, 100 kHz X 342 7348 2037 3.0 + 8.6 %
AAA ¥ | 205 | 7042 | 1870
Z | 358 | 7437 | @058
10355 64-0AM Waveborm, 40 MHz X | 365 | G6B11 | 1648 | 000 06 %
iy Y | 342 | G6BB | 1563
Z | 357 | 6rye | 18.21
[10414- | WLAN CCOF, 64-QAM, 20MHz X | 480 | 6504 | 1583 | 0.00 56 %
| Aaa | ¥ | 476 | 6554 | 1550
L Z | 4B3 | 6601 | 1581 |
Note: For details on UID parameters see Appendix
The reported uncertainly of measurement is slated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 95%.
* The uncersnties of Morm X ¥ .2 do not aflect tha E-faid urcarianty insico TSL (soe Pages 5 and &)
® Mumarical inearizalion paramaler uncerianly not reguered
;&mﬁnwam using the max. deviabon om bnes response apphying rectangulat disinbufion and is expressad fof the sguars of 1he
Wi
Cortificatn No: EX3-7413_Sep19 Page 3of 23
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EX30Va- SN-T413 Sepiamber 26, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413

Sensor Model Parameters

I €1 | ¢ [ o ™ T2 | 13 T4 5 T6
| fF fF ! ms. V7' | msv ms | v !
X | 475 | 38183 | 3522 17.80 0.21 510 | .68 035 | o1
Y | 401 30423 | 3658 | 12.82 0.28 510 | 082 0.38 1.01 |
e - 430 | 32046 | 3553 | 1209 029 | 509 | 173 | 023 01|

Other Probe Parameters

| Sensar Arrangement | Triangular
Cannector Angle (%) | =23
#echanical Surface Detection Maode 1 enabled
Optical Surface Delection Mode [ disabled
Probe Overall Length = 337 mm

; Probe Body Diamater | ~ 10mm
Tip Length - Bmm |
Tip Diameter T | 25mm
Probe Tip to Sensor X Calibration Point T Tl
Probe Tip to Sensor ¥ Calibration Pont 1 mm |

Ewﬁ Iip 1o Sensor Z Calibration Pmr_u | Tmm

i Recommended Measurement Distance from Surface o 1.4 mm |

Ceriificale No: EX3-7413_Sep1d Page 4 of 22
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EX3DV4- SM:T413 Seplamber 26, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Fu:::i“i‘::h"__j ml‘;"un:?ﬁ’ ConvF X | ConvFY | ConvFZ | Alpha® I D;r:f {ﬁ:;!
815 41.5 0,90 6,57 | 857 857 0.62 0,80 +120%
800 15 | o097 924 | 824 .24 048 | 088 | +120%
1750 40.1 1.37 B.11 B.11 B.11 0.39 I 0.87 +120%
1900 0.0 140 | 776 | 776 | 776 | 037 | osr | s120%
2300 Ja.5 1.67 | T.560 .50 ' 7.50 0.40 0,90 +120%
2450 392 1.80 7.33 7.33 T.33 0.30 0,85 2120% |
2600 38.0 1,96 7.09 T.09 7.009 0.42 0.95 +120%
w00 | 364 425 se2 | ss2 | 582 | 040 | 180 | x131%

4950 36.3 440 5.61 561 561 | 040 | 180 | £131%
5200 36.0 466 | 551 551 551 | 040 | 180 | +131%
5300 359 | a7 | 530 | 530 s30 | o040 | 180 £13.1%

| 5600 355 5.07 480 | 480 | 480 | oao | 180 | s131%
| 5800 353 527 | ass | a8s | 485 | 040 | 180 | s131% |

 Freguency valdly above 300 MHz of = 100 MHz anly applies for DASY vi 4 and haghet (ses Page 7], alse £ m resiricied to 2 50 MHz. Tha
uncertainty & tha RSS of the ConmvP uncerianty ai cafbration frequency and tha uncestainty for 1he indicated frequancy Band. Fraguency viskday
bedow 300 Mz is ¢ 10, 35, 40, 50 and 70 MHz for Convf assessmonds at 30, 64, 128, 150 and 220 MHz iespectively. Vabdity of ConvF astsessad o
4 MHz & 4-0 MHz, and Corvf assessed.at 13 MHE i3 8-19 MHz. Abave 5 GHz irequency validity can bo extanded 1o £ 110 MHz

Al frequencies balow 3 GHz, the valdity of tssus porameters (& and o) con ba relaced 8o = 10% i hgud compensabon formila & appbed 1o
mansured SAR values. Al frequencies above 3 GHz, the validty of lssus paramalens (& 5nd ) & restricied o = 5% The uncerianty s he RSS of
the Comd ncertainty for indicatiod targe? ssua paramelers
© Alphaliepth ane detormined diring cabbrmbion. SPEAG wamsnis thal the remaining denason dus 1o the boundany afiect afier compensaton &
always less than & 1% for Feqiaencies belcw 3 GHE and below = 7% fof frequencies botween 3-8 GHz a1 any distance targer than haf tha probe bp
chameter lrom Ehe boundary
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Saptember 26, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413

Calibration Parameter Determined in Body Tissue Simulating Media

f {MHz) Pﬂfl:li:ttllr:tr'__ En?;ﬁin? ConvE X | ConvF Y | ConvF Z ;@E-hlq' ni:::pn | 1::;:
2450 527 [ 1.95 ' 746 ' 7.46 748 | 030 | 008 | +120%
5200 90 | s 488 | 489 a8 | 050 | 190 | £131% |

| 5300 s | 5.42 a5 | aes | 486 | 050 | 180 | +131%
. 5600 . 48.5 { 5.77 1 4.31 4. I 4.31 ! 0.50 1.90 Jl +131%
| sa00 | 482 | so0 | 435 | 435 | 435 | 0s0 | 190 | £131%

Frequancy vilidily above 300 Mz of £ 100 MHz only apples for DASY w2 4 and higher (soo Page 29, alss it = resincted 1o + 50 MHz. The
wncari@nty is thi R3S of the ConvF uncestainty ot calibraton lrequency and (he uncertainty for the indcated frequancy band. Froguency vohtdity
belon 300 MHz is = 10, 25, 40, 50 and T0 MHZ Sor ConvF asssssments at 300 64, 128, 150 and 220 MHz respecivaly, Validity of Comd ssssssed al

B MHz is 4-5 Mz, and ConvF sssessed 8 13 MHz is 519 Mz Above § GHy freguency valaily con be sterded to = 110 Miz

" Al freguencies below 3 Gz, the validity of tsaus pareneters (r and o) can be relaoed io = 10% i Lquitd Eompatadahon lomua is spobed 1o
measuTed SAR values. Al frequancies abowe 3 GHz. the validity of lissus pamamebers jc and o) & fesiricted io + 5% The uncortainly & the RSS of
e ComF uncertmnty for indicated targel tssue parameiars
* AiphaDepth are determaned duning caibration, SPEAG wartants that the remaining Seviabon due 10 the boundary eMect afler compensation is
Biways loss than & 1% for fequamcies besow 3 GHz and below = 2% for frequencies between 3-6 GHz al any distance larger than hatl the probe tip
damater from the boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAR}¢a4)
(TEM cell , fyuu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MHz. WGLS RY (H_comF) I'= 1900 MHz WGLS R2Z2 (H_convF)

.
L] 2

Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz

ao0
B O oo B

Dereiatstrt

Labhdboow

-1.0 08 -06 -04 <02 00

02

0.2 o4 0.6 [1F-] 1.3
Uncartainty of Spherical Isotropy Assessment:  2.6% (k=2)
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Appendix: Modulation Calibration Parameters

September 26, 2019

uiD Rev | Communication System Name | Group PAR Unc®
| (dB} (k=)
[1] [w"] [} 0,00 247 %
10010 | CAA | SAR Validalion (Squone, 100ms, 10ms) Tasi 1000 | +96%
10011 | CAB | UMTS-FDD (WGDMA) WEDRMA 281 | 296%
10012 | CAB | IEEE 802 11b WiFi 2.4 GHz (D555, 1 Mbps) WLAN | 187 | +06%
10013 | CAB | IEEE BOZ 11g WiFl 2.4 GHz (DS5S-OFOM, 6 Mbps) WLAN | B4E_| 96 %
10021 | DAC | GSM-FDD (TDMA, GMSH) GS5M | 938 | +08%
10023 | DAC | GPRS-FDD (TOMA, GMSK,_TH 0) GSM 857 | +88%
| 10024 | DAC | GPRS-FOD (TOMA, GMSK. TH 0-1) GSM 656 | 206 %
| 10028 | DAC | EDGE-FDOD (TDWA, BPSK, TH 0} GSM 1262 | *B6%
10026 | DAC | EDGE-FOD (TOMA,_BPSK, TH 0-1) GEM 955 | :BE%
10027 | DAC | GPRS-FDD (TDMA, GMSK,_TN 0-1-3) _ | GEM__ 480 | +06%
10028 | DAC | GPRS-FOD (TOMA, GMSK, TH 0-1.2-3) | GEM 355 | +066%
10028 | DAC | EDGE-FDD [TDMA. BPSK, Th 0-1-2} GEM 778 | $9.6%
10030 | CAA_| IEEE B0Z.15.1 Blustooth {GFSK. DH1) Blucloath 530 | 296%
10037 | CAA | IEEE B0Z.15.1 Blusloolh (GFSK, DH3) Bluetoath 187 | 296%
10032 | CAA | IEEE 802 15.1 Blustooth {GFSK, DHS) Biustooth | 116 | =96%
10033 | CAA | IEEE A02.15.1 Bluelooth (PL4-DOPSK, GH1] Blustoalh 774 | =96%
10034 | CAA | IEEE B02.15 1 Bluetooth (PU4-DOPSK, DH3) Blugtoalh 453 | 296% |
10035 | CAA | IEEE B02.15.1 Bluelooth {PU4-DOPSK, DHS) Bluntooih 3E3 | s06%
10036 | CAA | [EEE B02.15.1 Biueloath (8-DPSK, DH1) Blugtooth B0l [ +06%
10037 | CAA | IEEE BOZ.15.1 Blselooth (B-DPSK, OH3) Blugtooih 477 | +06%
10038 | CAA | [EEE B0Z.15.1 Buelooth (B-DPSK. DHS) Blustooth 410 | +06%
10032 | CAB | COMAZO00 [1aRTT, RC1) COMAZ000 | 457 | 2896% |
10042 | CAB | 15-54 [ 15-136 FDD (TOMA/FDM. PU4-DOPSK, Hallrate) AMPS 778 | +06% |
10044 | CAA | IS-OVEIANTIA-553 FDD (FDMA. FM) AMPS 0.00 | +96%
10048 | CAA | DECT (TDOD, TOMAFOM, GFSK. Full Siot, 24 DECT 13.80 | +06 %
10048 | CAA | DECT (TOD, TOMAFOM, GFSK, Double Slol, 12) DECT 10.79 | +96%
10056 | CAA | UMTS-TDD (TD-SCOMA, 1.28 Mepa) TD-SCOMA | 1101 | :86 %
1005B | DAC | EDGE-FDD (TOMA_BPSK, TH 0-1-2-3) GSM | 652 | £9B%
10059 | CAB | IEEE BO2.11b WiFi 2.4 GHz (DS5S, 2 Mbps) WLAN 212 | =96%
10060 | CAB | IEEE B0Z2.11b WiFI 2.4 GHe (DS5S, 5.5 Mbps] WLAN 2R3 | +86%
10061 | CAB | IEEE BO0Z.11b WiFi 2 4 GHz (DS5S, 11 Mbps) WLAN 360 | £96%
10062 | CAC | IEEE B2 11a/h WiFi 5 GHz (OFDM, G Mbps) WLAN BGA | =06%
D063 | CAC | [EEE BOZ 11ah WiFi 5 GHz (OFDM, 9 Mbps) | WLAN BEY | saB%
0064 | CAC | IEEE B02 11ah WiFi 5 GHz (OFDM, 12 Mbps) | WLAN P00 | $06%
D065 | CAC | IEEE B02.11a/M WiFs 5§ GHz (OF DM, 18 Mbps) | WLAN G000 | *06%
100668 | CAC | IEEE BD2.11a/h WiFi § GHz (OFDM, 24 Mbgs) | WLAN 038 | #06%
10067 | CAC | IEEE BOZ 11a/M WiFi 5 GHz (OFDM, 36 Mops) WLAN 1012 | +06%
10068 | CAC | IEEE 802 11a/h WiFi 5 GHz [OFDM, 48 Mbps) WLAN 024 | +96%
10069 | CAC | IEEE 802 11a/h WiFi & GHz (OFDM, 54 Mops) WLAN 1056 | 96 %
10071 | CAB | IEEE 802 11g WiFi 2.4 GHz (DSSS/OFDM, 9 Mbps) WLAN BE3 | +96%
10072 | CAB | IEEE BOZ 110 WiFi 2 4 GHr (DSSS/OFDM, 12 Mbps) WLAN 0h2 | +06%
10073 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/0FDM. 18 Mbps) WLAN | 084 | #96%
10078 | CAB | IEEE BD2.11g WiFi 2.4 GHz (DSSSIOFDM, 24 Mbps) WLAN | 1030 | +98%
10075 CAB IEEE 802.11g WiFi 2.4 GHz (DSSSI0OFDM. 38 Mbps) WWLAN 1077 | 298%
[l CAB IEEE 802.11g 'I'l'_j_Fl 2.4 GHz (DSS5/0FDM, 48 Mbps) WLAN 10,84 | +96%
0077 | CAB | IEEE 802 11g WIFi 2.4 GHz (DSSS/0FDM, 54 Mbps) WLAN 1100 | +96%
0081 | CAB | COMAZDO0 (1xRTT. RC3) COMAZ000 | 307 | :96%
10082 | CAB | I5-54715-136 FOO (TOMAFDOM, PI4-DOPSKE_ Fulirate) ANFS 477 | *06%
10080 | DAC | GPRS-FDD (TOMA_ GMSK. TH 0-4) GEM 656 | +06%
10087 | CAB | UMTS-FOD (HSDPA) WCDMA 368 | +96%
10088 | CAB | UMTS-FDD (HSUPA, Sublost 2) | WCDMA 388 | :0.6%
10099 | DAC | EDGE-FDD (TOMA, BPSI. TN 0-4) GEM G55 | £0.06%
10100 | CAE | LTE-FDD (SC-FOMA_100% RB, 20 MHz, OPSK) LTE-FOD 567 | +96%
10101 CAE LTE-FDD (SC-FOMA, 100% REB, 30 MHz, 16-0AM) LTE-FDO 642 + 0.6 %
10102 | CAE_| LTE-FDD (SC-FOMA_100% RB, 20 MHz, B4-0AM) LTE-FOD 660 | :06%
0103 | CAG | LTE-TDD (SC-FDMA. 100% RB, 20 MHz, OPSK) LTE-TOD D70 | +06% |
10104 | CAG | LTE-TDD (SC-FOMA, 100% RB, 20 MHz, 16-0AM) LTE-TOD 987 | +68
10105 | CAG | LTE-TDD (SC-FOMA, 100% RE, 20 MHz, 54-0AM) LTE-TOD 1001 | +96%
10108 | CAG | LTE-FDD (SC-FOMA_100% RB, 10 MHz, OPSK) LTE-FOD | 580 [ 206% |
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Report File No:  F690501-RF-SAR000081 Date of Issue :  2020-08-26

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

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

RTT5041-76(2019.04.25) (4)

A4 (210mm x 297mm)



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

http://www.sgsgroup.kr Page: 43/65
EX3DVi- SN7413 Saplember 26. 2019
[(0108__| CAG | LTE.FOD [SC-FOMA, 100% FB._ 10 MHz, 16-0AM) [LTEFOD__ | 643 | z896%
10110 | CAG | LTE-FOD (SG-FOMA, 100% RB, 5 MHZ._GPSK) [LTEFDD__| 675 | +9.6%
111 _| CAG | LTE-FOO (SC-FOMA, 100% RB, 5 MHy, 16-CAM] LTEFOD | B44 | 266 %
W12 | CAG | LTE-FDD (SC-FOMA,_100% RS, 10 MHz, 64-0AM) LTE-FOD E55 | 206%
10113 | CAG | LTE-FDD (SC-FOMA 100% RB, 5 MHz, 64-DAM) LTE-FOD 662 | :96%
10114 | CAC | IEEE B0Z.11n (HT Greenfield, 13.5 Mbps, BFSK)_ WLAN 510 | +06%
10115 __| CAC | IEEE B02.11n (HT Groenbelo. 81 Mbgs_ 1 6-GAM) WLAN 846 | +86%
10116_| CAC | IEEE BOZ.11n (HT Groanfisid, 135 Mbps, 55-0AM) WLAN 15 | +88% |
10117 | CAC | IEEE 802 11n (HT Mixed, 13,5 Mbgs, BPSK) WLAN 07 | £06%
10118 | CAC | IEEE 802 11n (HT Mixed, 61 Mbps. 16-GAM) WLAN 59 | £96%
10118 | CAC | IEEE BOZ.11n (HT Miked, 135 Mips, 53-0AM) WLAN 813 | :96%
10140 | CAE | LTE-FOD [SC-FDMA_100% RB,_15 MHz,_16-0AM) LTE-FOD 549 | +856%
10141 | CAE | LTE-FDO (SC-FOMA, 100% RB, 15 MHz,_54-0AM) [ LTEFOD 653 | +0A%
10142 | CAE | LTE-FDD (SC-FOMA, 100% RB, 3 MHz, GPSK) [ LTEFOD 673 | +96%
[ 10143 | CAE | LTE-FDD {SC-FOMA, 100% RB. 3 MHz, 15-0AM) LTE-FOD B35 | 0A%
10184 | CAE | LTEFDO (SC-FOMA, 100% RB, 3 MHz. 64-04M) LTE-FOD 665 | +9.6%
10145 | CAF_| LTE-FDO (SC-FDMA, 100% RB, 1.4 MHz. QPSK) [TEFOD | 676 | +96%
10186 | CAF | LTE-FDD (SC-FDMA, 100% RE, 1.4 MHz, 16-CAM] (TE-FDD__| 641 | 206%
10147 | CAF | LTE-FOD (SC-FDMA. 100% RB, 1.4 MHz, 64-0AM) LTE-FOD | 672 | +66%
10145 | CAE | LTE-FOD (SC-FDMA. 50% RB_30 MHz, 16-0AM] LTE-FDD B42 | +85%
0180 | CAE | LTE-FOD (SC-FDMA. 50% RB. 20 MHz. B4-0AM) LTE-FOD 660 | +06%
(10151 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, OPSK) LTE-TOD 128 | +G6%
10152 | CAG | LTE-TOD (SC-FOMA, 50% RE, 20 MHz, 16.0AM] LTE-TOD 392 | t96%
10153 | CAG | LTE-TOD (SC-FDMA,_50% RS,_20 MHz, B4-0AM) LTE-TOD 1005 | +96%
10154 | CAG | LTE-FDD (SC-FOMA, 50% RB, 10 MHz, OPSK) LTE-FOO 575 | :96%
0155 | GAG | LTE-FOD [SC-FOMA, 50% RB, 10 MHz._15-0AM) | LTE-FOD 643 | +06%
0156 | CAG | LTEFDD (SC-FOMA, 50% RS, 5 MHz_GPSK) [ LTE-FDD 578 | +96%
10157 | CAG | LTE-FOD [SC-FOMA _50% RB, 5 MHz_16-0AM] LTE-FDO 643 | t86%
10158 | CAG | LTE-FDO (SC-FOMA_50% RB, 10 MHz, 54-QAM) LTE-FOD 662 | $96%
0158 | CAG | LTE-FDD (SC-FOMA. 50% RB._ 5 MHz_ 84-0AM) LTE-FOD 656 | +06%
0160 | CAE | LTE-FOD (SC-FOMA_50% RB, 15 MHz OPSK) LTEFOD 582 | +06%
0161 | GAE | LTE-FOD (SC-FOMA. 50% RB,_ 15 MHz. 16-0AM] LTE-FOD 643 | 206%
10162 | CAE SC-FOMA._50% RE, 15 MHz, 64-0AM] LTE-FOD B58 | £5.6% |
10166 | CAF D (SCFOMA, 50% RB, 1.4 MHz, GPSK) LTE-FOD 546 | 206 %
10167__| CAF D (SC-FOMA_S0% RE, 14 MHz, 16-0AM) LTE-FOD Bzl | :96%
10168__| CAF D (SC-FOMA,_50% RB, 14 MHz, B54-0AM) LTE-FOD__ | 678 | #06%
10168 | CAE D (SC-FDMA, 1 RB, 20 MHz, OPSK) LTEFDD__| 573 | £96%
10170 | CAE D (SC.FOMA. 1 RB. 20 MHz. 16-0AM) LTE-FDO 652 | +06%
10171_| AAE D (SC-FOMA. 1 RB, 20 MHz, B4-0AM) LTE-FDD B48 | +06%
10172__| CAG D (SC-FOMA, 1 RB, 20 MHz, OPSK) LTE-TOD 621 | +66% |
10173 | CAG | LTE-TDD (SC.FOMA, 1 RS, 20 MHz, 165-0AM] | LTE-TDD 548 | t06%
10174__| CAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz,_54-0AM] LTE-TDD 1025 | +9.6%
10175 | CAG | LTE-FDD (SC-FOMA, 1 BB, 10 MHz, QPSK) LTE-FOD 572 | t96%
10176 | CAG | LTE-FDO (SC-FOMA 1 RS, 10 MHz_15-0AM] LTE-FOD 652 | +96%
0177 | CAl | LTE-FDD (SC-FOMA 1 AB.5 NHz GPSK LTE-FOD 573 | +B6%
DIT8__| CAG | LTE-FDD (SC-FOMA, 1 KB, 5 MHz_16-GAM) LTE-FOD 52 | +BA%
D179 | CAG | LTE-FOD (SC-FDMA_1 RB_10 MHZ, B4-0AM] LTE-FOD 50 | :96%
10180__| CAG_| LTE-FOD (SC-FOMA_1 RB, § MHz, 58-0AM) LTE-FOD 50 | :9.6%
10181__| CAE | LTE-FOD (SC-FDMA,_1 RB, 15 MHz, OPSK) LTE-FOD 572 | 296%
10182__| CAE | LTE-FDD (SC-FOMA._1 RB_15 MHz, 16-DAM) LTE-FOD B52 | =06k
10183 | AAD | LTE-FOD (SC-FCMA. 1 RB, 15 MHz, 684-0AM) LTE-FOD 650 | =06%
10184 | CAE | LTE-FOO (SC-FOMA, 1 RB, 3 MHz. OPSK) LTE-FOD 573 | 266%
10185 | CAE | LTE-FDD (SC-FDMA_1 RE, 3 MHz, 16-QAM) LTE-FOD 551 | =06%
10186__| AAE | LTE-FDD (SC-FOMA_1 RBE, 3 MHz,_64-0AM) LTE-FOD 550 | £9.6%
D187 _| CAF | LTEDD (SC-FOMA,. 1 RB. 1.4 MHz. OFSK) LTE-FDD 573 | +B6%
0168 | GAF | LTE-FDD (SC-FOMA, | RB, 1.4 MHz._15-0AM] LTEF B52 | +06%
D189 | AAF | LTE-FDD (SC-FDMA 1 RB, 1.4 MHz,_64-0AM) [LTEF 650 | +86% |
10193 | CAC | IEEE B0Z.11n [HT Greenliaid_6.5 Mups, BPSK) WLAN B0 | :96%
10194 | CAC | |EEE B2 11n (HT Greentield, 38 Mbps._ 16-0AM) WLAN B12 | $856%
10195 | CAC | IEEE B02.11n (HT Groendild, 65 Mbps, 84-GAM) WLAN B21 | +8A%
10186 | CAC | IEEE BOZ.11n (FT Mixnd, 6.5 Mbps, BPSK) WLAN B10 | +66%
10187 | CAC_| [EEE BOZ 11n (HT Mixed, 30 Mbps, 16-0AN] WLAN B13 | 266%
10198 | CAC | IEEE BOZ 11n (HT Mixed, B5 Mbps, E4-0AM) WLAN B27 | :96%
10219 | CAC | IEEE B02.11n (HT Mind, 7.2 Mbps, BFSK) WLAN 803 | z56%
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| 10220 | CAC [IEEE 802 11n (HT Mixed. 43 3 Mbps, 15-0AM] WLAN [ 6813 | *06%
10221 | CAC | IEEE 80.11n (HT Mined, 72.2 MEgs, B4-CAM) WLAN | B27 | +BE%
10222 | CAC_| IEEE B02 11n (HT Mixed, 15 Mbps, BRER) WLAN | 808 | =86%
10223 | CAC | [EEE BOZ 11n (HT Mixed, B0 Mbps 16-0AM) WLAN B4R | +0.4%
10224 | CAC | [EEE B0Z2.11n (HT Mixed, 150 Mbps, 64-0AM) WLAN BDE | 06 %
10285 | CAB | UMTS-FOD (HSPAv WEDMA 597 | z96%
10226 | CAB | LTE-TDD (SC-FOMA. 1 RB, 1.4 MHz, 16-GAM) LTE-TOD 040 | 2096%
10227 | CAB | LTE-TDD (SC-FOMA. 1 RB, 1.4 MHz, B4-CIAM) LTE-TOO 1026 | 9.6%
10228 | CAB | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, OPSK) LTE-TDD 8322 | +06%
10229 | CAD | LTE-TDD (SC-FOMA. 1 RB, 3 MHz_16-CAM] LTE-TOD 948 | +06 %
0230 | CAD | LTE-TDD (SC-FOMA_1 BB, 3 MHz. LTE-TOD 1025 | =96 %
| 10231 | CAD | LTE-TDD (SC-FOMA 1 RE, 3 MHz, QPSK) LTE-TDD | 818 | +06 1,
10232 | CAG | LTE-TDD [SC-FOMA_1 RB, 5 MHz, 16-0AM) LTE-TDD 948 | +0.6%
0233 | CAG | LTE-TDD (SC-FOMA_ 1 RB, 5 MHz, 54-0AM) LTE-TOD 1025 | 86 % |
| 10234 | CAG | LTE-TDD (SC-FOMA 1 RB, 5 MHz, OP3K] LTE-TDD 921 | +96%
10235 | CAG | LTE-TOD (SC-FOMA_1 RB,_10 MHz, 16-QAM) LTE-TOD 048 | 08 %
10238 | CAG | LTE-TDD (SCFDMA, 1 RB, 10 MHz. 54-0AM) LTE-TOD 1025 | 296%
10237 | CAG | LTE-TDD (SC-FOMA, 1 RB, 10 MHz. OPSK) [ LTE-TOD 831 | #96%
10238 | CAF | LTE-TDD (SCFOMA, 1 BB, 15 MHz. 15-CAM] LTE-TDD | 848 | 86 %
10238 | CAF | LTE-TDD (SC-FOMA, 1 BB, 15 MHz, B4-0AM) LTE-TDD | 1025 | =06%
10240 | CAF | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, OPSK) LTE-TCD G621 | +86%
10241 | CAB | LTE-TDD {SC-FOMA, 50% RB, 1.4 Mz, 16-0A LTE-TDD 982 | $96%
10242 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64 LTE-TDD 0986 | +06%
0243 | CAB | LTE-TDD {SC-FOMA, 50% RB, 14 MHz, OPSK) LTE-TOD | 646 | +86 %
10244 | CAD | LTE-TDD (SC-FOMA, 50% RB. 3 MHz. 16- LTE-TOD 006 | +66%
10245 | CAD | LTE-TOD (SC-FOMA, 50% RE, 3 MHz_64-QAM) LTE-TOD 1006 | 29.6%
10246 | CAD | LTE-TDD (SC-FOMA,_50% RB. 3 MHz, QFSK) LTE-TOD 830 | 296 %
10247 | CAG | LTE-TDD (SC-FOMA_50% RB, 5 MHz, 16-0AM] LTE-TOD 591 | =06 %
| 10248 | CAG | LTE-TDD [SC-FOMA_50% RB, 5 MHz, 54-0AM) LTE-TDD 10,08 | 0.6 %
| 10245 | CAG | LTE-TDD (SC-FOMA, 650% RB, § MHz, PSR} LTE-TOD 029 | +06%
10250 | CAG_| LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 16-CAM) LTE-TDD 981 | +9.0%
10251 | CAG | LTE-TOD (SC-FOMA, 50% RB, 10 MHz, 54-0AM)_ LTE-TDD 1017 | £06.6%
10252 | CAG | LTE-TDD |SC-FDMA, 50% RB, 10 MHz, OPSK) LTE-TOO 024 | 206%
10253 | CAF | LTE-TDD {5C-FOMA, 50% RB, 15 MHz. 16-0AM) LTE-TOO 580 | :05%
10254 | CAF | LTE-TOD (SC-FDMA_50% RB. 15 MHz. B4-0AM) | LTE-TOD 10.14_| 96 %
10255 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz_OPSK] LTE-TOD 820 | +056%
10256 | CAB | LTE-TDD (SCFDMA,_100% RS, 1.4 MHz, 16-0AM] LTE-TOD a6 | +96 %
10257 | CAB | LTE-TDD (SC-FDMA,_100% RE, 1.4 MHz, 64-0AM) LTE-TOD 1008 | +8.6 %
10258 | CAB | LTE.TDD (SC-FOMA_100% RB,_1.4 MHz, OPEK) LTE-TOD 634 | +96 %
| 10258 | CAD | LTE-TDD [SC-FOMA, 1D0% RB, 3 MHz_16-0AM) LTE-TOD D98 | +96%
10260 | CAD | LTE-TDD (SG-FOMA, 100% KB, 3 MHz, B4-GAM] LTE-TOD 957 | +96%
10261 | CAD | LTE-TDD (SC-FOMA, 100% RE, 3 MHz, BPSK) LTE-TDO 924 | so06%
10282 | CAG | LTE-TOD (SC-FOMA, 100% RB, 5 MHz, 15-0AM) LTE-TDO 083 | +06%
10263 | CAG | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 64-CAM) | LTE-TOO 10,16 | +8.6 %
10264 | CAG | LTE-TDD (SC-FOMA_100% RB 5 MHz, OPSK) [ LTe-To0 973 | 206 %
0265 | CAG | LTE-TOD (SCFDMA_100% RB, 10 MHz, 16-0AN] LTE-TOD 652 | 206 %
| 10266 | CAG | LTE-TDD (SC-FDMA_100% RB. 10 MHz_B4-0AM) LTE-TOD 007 | 29.6%
10267 | CAG | LTE-TDD (SC-FOMA. 100% RB, 10 MHz, GPSK LTE-TOD | 930 | 286%
10268 | CAF | LTE-TDD (SC-FDMA,_100% RB, 15 MHz. 1B-GAN) LTE-TDD | #0.06 | 296 %
10268 | CAF | LTE-TDD (SC-FOMA_100% RB, 15 Mz, 64-QAM) LTE-TDD | 10.13 | 96 %
10270 | CAF | LTE-TDD (SC-FDMA,_100% RB, 156 MHz, OPSK) LTE-TDD GEE | 06 %
10274 | CAB | UMTS-FDOD (HSUPA, Subtest 5. 3GPP Reld. 10} WCDMA 487 | 100 %
10278 | CAB | UMTS-FOO (HSUPA, Sublest 5, 3GPP Rl 4) WCOMA 3096 | z96%
10277 | CAA_| PHS [OPSK) FHS 1181 | 206 %
10278 | CAA | PHS (QPSK, BW BBaNHz, Rololl 0.5) PHS 1181 | +B6%
10278 | CAA_| PHS (QPSHK, BW BA4MHz, Roliof 0.38] PHS 1218 | +8.8 %
10290 | AAB | COMAZ000. RC1, SO55, Full Rate COMAZD00 | 381 | +06%
10281 | AAR | COMAZ000, RC3, 5065, Full Rate COMAZI00 | 346 | +9.6%
10282 | AAB | COMAZ000, RC3, 5032, Full Rale COMAZ000 | 339 | *96%
(10293 | AAB_| COMAZ000, RCA, 503, Full Rate COMAZD00 | 350 | 8.6 %
10295 | AAR | COMAZO0D, RC1, 503, 1/Eh Rate 25 Ir CDMAZ000 | 1248 | +96%
10287 | AAD | LTE-FDD (SC-FOMA_50% RE_20 Mrz, OPSK] LTE-FOD | 581 | +95% |
10288 | AAD | LTE-FDD (SC-FDMA_50% REB, 3 MHz, OPSK) LTE-FDD | 572 | 29.8%
0268 | AAD | LTE-FDD (SC-FDMA. 50% RB, 3 MHz. 16-0AM)] LTE-FOD | 639 | #9.6%
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[ 10300 | AAD | LTE-FDD (SC-FDMA_50% RB, 3 MHz_B4-0AM) LTE-FDD 560 | =2968%
030 Aff | IEEE 802, 16e WIMAX (28 18, 5Sms. 10MHz, OPSK, PUSC) WikAX 1203 | 296%
0302 AAA | IEEE 802 168 WiMAX (2818, 5ms, 10MHz, GPSK, PUSC, 3CTRL WIMAX 1257 =96 %
symbaols)
10303 AfA | IEEE BO2.168 WIMAX (3115, Sms. 10MHz, B40AM, PLISC) WilAX | 1252 £06%
10304 AfA | IEEE BOZ 160 WIMAX (2918, Sms. 10MHz E40AM, PUSC) WWilAX | 11.86 Y
10305 AAA | IEEE BO2 16 WiMAX (31:15, 10ma, 10MHE, B40AM, PLISC, 15 WilkAK 1524 + 0.6 %
I 1 o I S e PO Sy OL BT S gl
10006 AR JEEEb;EZ.'Fﬁ&W\MM (2218, 10ms, 10MHz. B40AM, PUSC, 18 WIRAAX 14 67 + 8.6 %
— Symbols)
10307 AAs | IEEE BOZ2 16e WilAX (20:18, 10ms, 10MHz, QPSK, PUSC, 18 WWIRLAK 14.40 t06%
symbels)
10308 AAA | IEEE BOZ 180 WIMAX ;-29:13. 10ms, 10MHz. 160AM, PUSC) WiRLAX 1446 | 28E6%
0309 | AAA | IEEE 80216 WIMAX [20:18, 10ms, 10MHz, 160AM, AMC 243, 18 | WiMAX 1458 | £96%
| symibols |
10310 ang | [EEE E%jﬁa WIMAX (28:18, 10ms. 10MHz, OPSK, AMC 2x3, 18 | WiMAX 1457 = 9.6 %
| symibeis)
10311 AAD | LTE-FDD (SC-FOMA 100% RB, 15 MHz, OPSK) LTE-FDD B.06 + 66 W
10313 AAR | IDEN 13 IDEN | 1051 + 8.6 %
10014 AAA | DEM 1€ = DEMN 1348 | 206 %
| 10315 AAB | IEEE BOZ.110 WiF) 2 4 GHz (D555, 1 Mbps, S6pc duly cyche) WLAN 1.71 86 %
10316 | AAB | IEEE BDZ2.11g WiFi 2.4 GHz [ERP-OFDM, 6 Mbps. S6pc duty cycle] | WLAN 836 | +96%
10317 | AAC | IEEE 802 11a WiFi 5 GHz (OF DM, & Mbgs, 86pc duty cycle) WLAN 836 | +06%
| 10352 AAs | Pulse Wavelom (200Hz, 10%) Ganaric 1000 | +88%
10351 AAA | Pulse Wavelorm [200Hz, 20%) | Genaric 6.99 +9.6%
10354 | AAA | Pulsa Wavelorm (200Hz, 40%) | Genaric 398 | 298%
10355 AAR | Pulse Waveform [(200Hz, B0%) | Generie 222 2968%
10356 | AAA | Pulse Wavelorm [200Hz, BO%) Generc 0.87 +96%
10387 ArA | OPSK Wavelomn, 1 MHz Ganaric 5.10 +96%
10388 AAA | QPSK Wavelorm, 10 MHz Generic 5.22 £ 0.6 %
10396 AAA | B4-DAM Wavelorm, 100 kHz Garhikric B5.27 £068%
10309 AAA | B4-DAM Waveform, 40 MHz (Gapninic 3. 2T £06%
10400 | AAD [ IEEE BOZ.11ac WiFi [20MHz, 64-0AM, BBpc duly cycle] WLAN | 837 | +06%
10401 AAD | IEEE BOZ.11ac WiFi [40MHz, 64-0AM, S8pc duty cycle) WLAN B.BD $86%
10402 AAD | IEEE BOZ 11ac WiFI (BOMHz, 64-0AM, 93pc duty cycle) WLAN B.53 £8.6%
10403 | AAB | COMAZD00 {1xEV-DO, Rev. 0) COMAZOOD 78 £ 8.0 %
10404 AAB | COMAZDO0 (1xEV-DO Rev. A} COMAZOD0 a7 t06%
[ 10406 | AAB | COMAZ000, RC3, 5032, SCHO. Full Rale COMAZO00 522 $96%
10410 AAG | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, QPSK, UL LTE-TDD T.82 +86%
| Subframe=2.3.4.7.8 9. Subframe Conf=4)
10414 AAA | WLAN CCDF, 64-0AM. 408MHz Generic 854 196%
10415 | AAA | IEEE B02.11b WiFi 2.4 GHz (D555, 1 Mbps_ 99pc duty cyce) WLAN 154 | 95 %
10416 | AAA | EEE BO2 11g WiFi 2.4 GHz (ERP-OFDM, B Mbps. 95pc duty cycke) | WLAN 823 | +05%
10417 AAB | IEEE BO2 11a/h WiFi 5 GHz (OFDM, 6 Mbps. 99pc duty cycle) 'WLAN .23 + 06 %
10418 AAA | |EEE BD2.11g WiF| 2 4 GHz (DESS-0FDM, 8 Mbps, 59pc duly cycle, | WLAN 8.14 +86%
Long preambule) et
10418 AAA | IEEE BOZ. 119 WiFi 2.4 GHz (DSS5-0F DM, 6 Mbps, $8pc duty cycle, | WLAN B8 +906%
Shorl proambule)
10422 AAB | IEEE BO2.11n [HT Greendield, 7.2 Mbps, BPSK) WLAN B3z t96%
10423 AAB | IEEE B0Z.11n [HT Greanfiold, 43.3 Mbps, 16-0AM) WLAN B.47 +8.6 %
10424 AAB | IEEE 802 11n (HT Greenfield, 72 2 Mbps, 64-0AM) WLAN B.A0 +9.6% |
10425 | AAB | IEEE BO02.11n (HT Greanfeld, 15 Mbps, BPSK) WLAN | B4 +5.6% |
10476 | AAB | JEEE 802.11n (HT Greanfeid 0 Mbps, 16-0AM) WLAN B.45 0.8 %
10427 | AAB | IEEE BOZ.11n (HT Greenhesd, 150 Mbps, 64-0AM] | WLAN B4) | :95%
10430 | AAD | LTE-FDD (DFDMA. 5 MHz. E-TM 3.1) | LTE-FDD B.28 + 86 %
10431 AAD | LTE-FDD (OFDMA, 10 MHz. E-TM 3.1) LTE-FDD B.38 +8.6%
10432 AAC | LTE-FOD (OFDMA. 15 MHz, E-TM 3.1) LTE-FDD 834 £9.8%
10433 AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTE-FDD B34 96 %
10434 ABA | W-CDMA (BS Test Model 1. B4 DPCH) WICDMA, 8.60 0.6 %
10435 AAF | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, OPSK, UL LTE-TDD I.B2 +06%
Subfrarme=2.3.4.7.8.9)
10447 | AAD | LTE-FOD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTEFOD 756 | +0.6%
10448 AAD | LTE-FOD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD 753 | +D6%
10445 AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FDD 781 £8.6%
10450 AAC | LTE-FDD (CFDMA. 30 MHz. E-TM 3.1, Clipping 44%) | LTE-FDD TAB £ 9.6 ii‘f
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10451 | AAA | W-COMA (BS Test Model 1, 64 DPGH, Ghpping 44 %) [ WCDMA 769 | £96% |
10456 | AAB | IEEE 802 11ac WiFi (160MMHz. 64-0AM_B9pc duty cycia) WLAN 863 | 9.6 W |
10457 | AAA | UMTS-FDO [DC-HSDPA) WCDMA 662 | 206 %
10458 | AAA | COMAZD00 (1xEV-DO0. Rev. B, 2 camers] COMAZOD0 | B55 | 206 %
10459 | AAA | COMAZDDD (1xEV-D0, Rev, B. 3 camers) COMAZD00 | AZ5 | #06%
10460 | AAA | UMTS-FDD (WCOMA AMR) WEDMA 239 | +86%
10461 | AAB | LTE-TDD (SC-FOMA_ 1 RB. 1.4 MHz. OFSK. UL LTE-TOD TH2 [ 06%
Sublrame=2.3.4.7 8.9
10462 | AAB | LTE-TDD {SC-FDMA. 1 RB. 1.4 MHz. 16-QAM, UL LTE-TOD BID | =96%
Sublrame=2.3.4,7 8.9}
10463 | AAB | LTE-TDD (SC-FOMA. 1 RE, 1.4 MHz. 64-0AM, UL LTE-TOD B56 | =06%
Sublrame=234.7.89)
10484 | AAC | LTE-TDD [SC-FOMA, 1 RB, 3 MHz, GPSH, UL LTE-TDD 782 | £56%
Sublrame=2,3.4,7,8.8)
10465 | AAC | LTE-TDD (SC-FDMA, 1 RS, 3 MHz. 16-0AM, UL LTE-TOD B3z | t8.6% |
Subframe=2 3 4,7 8.9)
10466 | AAC | LTE-TDD [SC-FDMA, 1 RB, 3 MHz, 64-0AM, UL | LTE-TOD B5T | t95%
Subframe=2.3.4,7.8.9) ]
10467 | AAF | LTE-TDD [SC-FDOMA, 1 RB, 5§ MHz OPSK, UL LTE-TOD TB2 | 296%
Subframe=2.3.4 7.8.9)
10468 | AAF | LTE-TDD [SC-FDMA, 1 RB, 5 MHz. 16-0AM, UL LTE-TOD B3Z | =BE%
Sublrama=2,3.47 8.9 -
10469 | AAF | LTE-TDD (SC-FOMA, 1 RB. 5 MHz, B4-0AM, UL LTE-TDD BEE | 286% |
Sublframe=2 3 4.7 8.9}
10470 | AAF | LTE-TDD (SC-FDMA. 1 RB. 10 MHz, QPSR, UL LTE-TDD THZ | 206%
- Subframe=2.3.4,7,8.9)
10471 | AAF | LTE-TDD [SC-FOMA. 1 RB, 10 MHz 16-0AM, UL LTE-TDD 832 | 266%
Sublrame=2.34.7.8.9)
10472 | AAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz. 64-0AM, UL LTE-TOD BET | 206 %
Sublrama=2,3.4 7 .8.9)
10473 | AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, QFSK, UL LTE-TDD TBZ | z06%
| Subframe=2.34,7 8 8] |
10474 | AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHZ, 16-0AM, UL | LTE-TDO B32 | 206%
Subframe=2 3 4 7 8.8} |
10476 | AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHZ, G4-QAM, UL LTE-TOD B5T | 296%
L Subframe=2.34.78.9) R i
10477 | AAF | LTE-TDD (SC-FOMA_ 1 RB. 20 MHz, 16-0AM, UL LTE-TOD B3Z | 286 %
Sublrame=2.34788
1047TE | AAF | LTE-TDD (SC-FOMA. 1 RB, 20 MHz, 63-CAM, UL LTE-TOD BET | 0B %
Sublrame=2,3.4 7.8.9)
10478 | AAB | LTE-TDD [SC-FOMA, 50% RB, 1.4 MHz, OPSK, UL LTE-TOD 774 | 206%
Subframe=2 3.4,7.89)
10480 | AAB | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz 16-0AM, UL LTE-TOD B8 | =B6%
| Subframe=2.3.4.7.8.8)
10481 | AAB | LTE-TDO (SC-FOMA, 50% RB, 14 MHz, 64-0AM, UL | LTE-TDD B45 | :06%
Subframe=2.3,4.7 8.9
10482 | AAC | LTE-TDD (SC-FOMA. 50% RB, 3 MHz, OFSK, UL LTE-TDD 771 | t86%
Subframes2.3 4 76,9
10483 | AAC | LTE-TDD (SC-FOMA, 50% RS, 3 MHz. 16-0AM, UL LTE-TOD B39 | 206%
Subframe=2 3.4,7.8.9)
10484 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MMz, 84-04M, UL LTE-TOD B4A7 | z96%
Subframes23.4.7.5.9) |
10485 | AAF | LTE-TOD (SC-FDMA, 50% RB, 5 MHz, OPSK, UL LTE-TDD 758 | =296%
Subframe=2.34.7.8.9)
10486 | AAF | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, 16-QAM, UL LTE-TOD B3 | =8E%
Sublrame=234783) |
10487 | AAF | LTE-TOD (SC-FOMA, 50% RB. 5 MHz 64-DAM. UL | LTE-TDD BE0 | t06%
Subframe=2.3.4.789) - | [ Memnsd
10488 | AAF | LTE-TOD (SC-FOMA, 50% RB, 10 MHz, OPSK, UL |'LTe-ToD 770 [ £896%
Subframe=2.3 4.7 8.6) |
10489 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM, UL LTE-TOD 831 | 296%
Subfame=2.3 4.7 6.4 st
10490 | AAF | LTE-TDD {SC-FDMA, 50% RB. 10 MHz 64-0AM, UL LTE-TOD B854 | £96%
Subframe=2.3 4.7 8.9}
10457 | AAE | LTE-TDD [SC-FDMA, 50% RB, 15 MHE. OPSH, UL LTE-TDD T4 | =66 %
L Subframe=23.4,7.8.9)
Cenificate No; EX3-7413_Sepl1g Page 15 of 23
Date of Issue :  2020-08-26

Report File No :

F690501-RF-SAR000081

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

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

RTT5041-76(2019.04.25) (4)

A4 (210mm x 297mm)



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

http://www.sgsgroup.kr Page: 47/65
EX30V4- SN.7413 Seplomber 26, 2019
10482 | AAE | LTE-TOD (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL LTE-TOD B41 | 95 %
Sublrame=2 3 4.7.8.9)
10483 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHZ, 54-0AM, UL LTE-TOD B55 | 206%
Subframe=23.4.7 B.9)
10484 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, GPSK, UL LTE-TOD 774 | £9B%
| Sublrame=2.3.4.7.8.8) | |
10485 | AAF | LTE-TDD (SC-FOMA, 50% RB, 20 MHZ, 16-GAM. UL LTE-TDD ] B37 | 06 %
| | Subframe=23.4.7.8.) - |
10456 | AAF | LTE-TDD (SC-FOMA, 50% RB, 20 MHz. 64-0AM, UL [LTE-TDO | B54 | +96%
Subframe=2.3 4,78 .8)
10487 | AAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz. OPSK, UL [LTE-TOO | 767 | t96%
Subframe=2 3 4,7 8 .8)
10498 | AAB | LTE-TDD [SC-FOMA, 100% RB. 1.4 MHz, 16-0AM, UL LTE-TOD B40 | t06%
Sublrame=2 3 4.7.8.9)
10488 | AAB | LTE-TOD [SC-FOMA, 100% RB. 1.4 MHZ, 64-0AN, UL LTE-TOD 868 | 06
Sublrame=2,3.4,7,8,9)
10500 | AAC | LTE-TDD (SC-FOMA, 100% REB, 3 MHz, QPSEK, UL LTE-TOD TET | 288%
Sublrame=2,3.4,7 8.9)
10501 | AAC | LTE-TDD (SC-FOMA, 100% RE, 3 MHz, 16-QAM, UL LTE-TOD B44 | $8956%
| Sublrame=2.3.4,7.8.5)
10502 | AAC J LTE-TOD (SC-FOMA, 100% RB, 3 MHz, B4-CAM, UL LTE-TOD 852 | z98%
Subframe=2,3.4 7.8.8)
0503 | AAE | LTE-TDD (SC-EDMA, 100% RB, & MHz, GPSK, UL 'LTE-TDD 772 | t86%
Subframe=2 34,7 8.9
10504 | AAF | LTE-TDD [SC-FOMA, 100% RB, 5 MHZ, 16-0AM, UL LTE-TOD B31 | 206 %
Sublrame=2.3.4,7.89)
10505 | AAF | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 64-0AM, UL LTE-TDD 8.54 +98%
| Sublrame=2,3.4.7.8.9) |
10506 | AAF | LTE-TOD (SC-FOMA, 1007% HB, 10 MHz, OPSK_ UL TCTE-ToO T4 | 296 %
Sublrame=2 3 4.7,8.8) |
10507 | AAF | LTE-TDD (SC-FOMA, 100% RE, 10 MHZ 16-03AM, UL LTE-TOD B30 | 2006 %
Sublrame=2.3 4.7 8.9)
10508 | AAF | LTE-TDD (SC-FOMA, 100% RB, 10 MHz. 64-0AM, UL LTE-TOD BEE | 206%
Subframe=2,34,7 8.9)
10508 | AAE | LTE-TDD (SC-FOMA. 100% RB, 15 MHEz, GPSK, UL LTE-TOD TE0 | 206%
Subframe=234,7 8.9
10510 AAE LTE-TDD [SC-FOMA. 100% RE, 15 MHz. 16-0AM, LIL LTE-TDD | B.48 +86%
Subframe=2,3.4,7.8.5)
10511 AAE LTE-TDD [SC-FOMA, 100% RE, 15 MHz, 64-0AM, UL LTE-TDD | BS1 +06%
Subframe=2,3.4.7.8.3) |
10512 | AAF | LTE-TDD (SC-FDMA, 100% RE, 20 MHz. QPSK, UL LTE-TOD | 774 | t06%
| Subframo=23.4.7.8.9)
0513 | AAF | LTE-TOD (SC-FOMA, 100% HE, 20 MHz, 16-GAM, UL LTE-TRD 542 | t06%
Sublrame=2,3.4.7.8,9]
10514 | AAF | LTE-TDD (SC-FOMA, 100% HE, 20 MHz, 64-0AM, UL LTE-TDD 845 | too%m
Sublrame=2.3,4.7.8.8)
10516 | AAA | IEEE BOZ 11b WIFi 2 £ GHz [DS5S, 2 Mops_ 89pc duty cycla) WLAN 158 | t66%
10516 | AkA | [EEE B02.11b WiFi 2.4 GHz (D555, 5.5 Mbps, pc duly cyck) WLAN 157 | 296%
10517 | ARA | [EEE BO2 11D WiFi 24 GHz (DSSS. 11 Mg, S9pc duty cycle) WLAN 158 | :96%
106518 AAR IEEE BOZ2.11a/m WiFi 5 GHz ([DFDM. B Mops, 99pe duly cyela) WILAN 8.23 +96%
10518 | AAB | [EEE BO2 11a/h WiFi 5 GHz (OFOM, 12 Mbps, 89pc duly cycle) WLAN B39 | +66%
10530 | AAB | IEEE B02.11a’h WiFi 5 GHz (OFDM, 18 Mbps, 98pc duty cycla) WLAN 812 +05 %
10521 | AAB | IEEE BOZ 11a/h WiFI 5 GHz (OFDM, 24 Mbps, 88pc duly cycle) WLAN THT | $06%
10522 | AAB_| IEEE B0Z 11am WiFi 5 GHz (OFDM, 36 Mbps_ B9pc duty cycle) WLAN 545 | 96 %
10523 | AAB | IEEE BOZ.11a/h WiFi 5 GHz (OFDM, 48 Mbps, S9pc duly cycle) WLAN 308 | 98 %
0524 | AAB_| IEEE 802 11a/h WIFI 5 GHz (OFDM_54 Mbps. 88pc duly cycla) WLAN B27 | +96%
10525 | AAB | IEEE BOZ 11ac WiFi (20MHz, MCS0, B9pe duty cycle) WLAN B3E | =06%
10526 | AAB | IEEE 802 11ac WiF: (ZOMHZ, MGCS1, B8pe duty cycle) VILAN B4z | 206%
10527 | AAB | IEEE 802 11ac WiFi (20MHz, MCS2, 89pe duty cycle) WLAN A2l | +06%
10528 | AAB | IEEE 802 11ac WiFi (20MHz MCS3,89pc duty cycla) WLAN BAIE | £96%
10528 | AAB | IEEE 802.11ac WiF| (20MHz. MCS4, 88pa duty cycle) WLAN B3E | +96% |
10531 | AAB | IEEE BO2.11ac Wikl (20MHz, MCSE, 99pc duty cycle) WLAN BA3 | =06%
10532 | AAB | IEEE BOZ 11ac WiFi [20MHz, MCST, 99pc duty cycle) WLAN B29 | 206%
10533 | AAB ij':‘_‘_E_E A02.11ac WiF| {200Hz, MCSB_B8pc duty cycie) WLAN BB | z06%
10534 | AAB | IEEE BOZ 11ac WiF| (40MHz, MCS0, 85pc duty cycle) WLAN B45 | :06%
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10535 | AAB | IEEE 802 11ac WiFi (40MHz, MCS1. 859pc duly cycie) [ WLAN BAS | +85%
10536 | AAB | IEEE BOZ 11ac WiFi (400Hz, MCSZ, B9pc duty cycle) | WiLAN BA? | 206 %
10537 | AAB | IEEE BOZ 11ac Wikl (408MHz, MCS: ,mﬂmq cycls) WLAH B4 | 298 %
tﬂﬁaﬂ AAE IEEE B02.11ac WiFi {408MHz, MCS4, 99pc d uty cycle] WLAMN A5 $06%
10540 AAB IEEE BOZ.11ac WIFi (40MHz, MCSE, 990c dul uty cycle) WLAN | B35 06 %
10541 AAR IEEE BOZ2.11ac WiFi Mn'utl-lr_ MCST, 20pe duly cycie) WLAN B46 £+ 8.6 %
10542 AAB | IEEE BOZ 11ac WiFi (40MHz. MCSS8, S9pc duly cycle) WLAN B8.85 28.6%
10543 [ AAB [TIEEE BD2.11ac WiFi (4DMHZ. MCSS. 95pc duty cyce) WLAN BES | x86%
| 10544 | AAB | IEEE B02 11ac WiFi (BOMHz, MCS0, 09pc duty cycla) WLAN B47 | :096%
10545 AAB | IEEE BOZ.11ac WiFl {BOMHz, MCS1, 89pc duty cycla) WiLAN 8.55 0.6 %
10546 AAB EEEBDQH&:WHNM-’I: MC52 99pc duty cycla) WLAN 835 06 %
10547 AAB | [EEE 802 11ac WiFi (80MHz, MCS3 B8pc duty cycle) WLAN A.449 $86%
10548 AAB | IEEE BO2 11ac WiFi (B0MHZ, MCS4, S8pc duty cycle) WLAMN B.37 20.68%
10550 | AAB | IEEE B0Z 11ac WIFi (BOMHZ, MGSHE duly cycke) WLAN 838 | =06 %
10551 | AAB [ IEEE BOZ 11ac WIF) (BOMHE MCST, 39pc duty cyca) WLAN 880 | +86%
10552 | AAR | IEEE 802.11ac WIF) (B0MHz, MCS8, 990 duty cycie) WLAN 842 | +06% |
10553 | AAR | IEEE 802 11ac WiFi (B0MHz, MCS8, B9p< duly cycie) WLAN | B4E | +65% |
10554 | AAC | IEEE 802 11ac WiFi (160MHz, MCS0, 89pe duty cycla) WLAN | Bap | 296 %
10655 AAC | EEEE BO2 11ac WiFi {180MHz, MCS1, 889pc duty crcle) WLAN B.Aa7 =96 %
10556 | AAC | [EEE BOZ T1ac Wikl (160MHz. MCEZ, S8pc duly cyels) WLAN 850 | +98%
10857 | AAC | IEEE BOZ 11ac WiFi (160MHZ. B8pe duly cycle) WLAN B52 | +06%
10558 | AAC | [EEE B0Z 118 WiFi (160MHz, MCS4, BEpc duty cyele) WLAN B.61 206%
10560 | AAC | IEEE BOZ 11ac WiFi (160MHz. MCSE_S8pc duly cycle) WLAN B73 | +896%
10561 | AAC | IEEE B0z2.11ac WiFi (160MHz, MGS7, 99pc duly cyde) WLAN BEE | 206%
10562 | AAC | IEEE 802 11ac WiF| [160MHz, MCSB, 980c duty cychs] WLAN BES | +86%
10563 | AAC | IEEE 802 11ac WiFI [160MHz, MCS9. B9pc duty cycle] WLAN B.T7 9.8 %
10564 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM. § Mbps, B9pc duty WLAN BZ5 | =96%
cycle)
10365 Adn | IEEE B02.11g WiFi 2.4 GHz (DSSS-0FDM, 12 Mbps, 89pc duty WLAN B.A45 t8.6%
cyche) =
10566 AAA | IEEE BD2.11g WiFi 2.4 GHz (DSS5-OFDM, 18 Mbps, %9pc duty WLAN B13 206%
cycho)
10867 AAA | IEEE BOZ. 119 WF| 2.4 GHz (DSS5-OFDM, 24 Mbps. S9pc duly WLAN B.OO +96%
cycla) -
10568 AAA | IEEE 802.11g WiFi 2.4 GHz (DS55-OFDM, 36 Mbps, Fpc duty WLAN B.ar +96 %
cyele) S
10569 | Adn | IEEE BO2Z.11g WiF: 2 4 GHz {DSS5-OFDM, 48 Mbps, Bﬂp-:uuly WLAM a.10 206 %
cycle)
10570 | AAA | IEEE BD2.11g WiFi 2.4 GHz (DS55-0OFDM, 54 Mbps, 889pc duty WLAN B30 296%
2} ]
10571 | AAA_ | IEEE 802.11b WiFi 2 4 GHz (DSSS. 1 Mbps. 90pc duty cycke) WLAN 199 [ z96% |
10572 AAA_| IEEE 802, 2.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 90pc duty cycla) | WLAN 1.99 2 59.6%
10673 AAA | IEEE BOZ.11b WiFi 2 4 GHz (DSSS, 5.5 Mbps, mmm& | WLAN 1.98 + 08 %
10574 AAA | IEEE B0Z.11b'WiFi 2 4 GHz (D555, 11 Mbps, B0pc duly cycle) WLAN | 188 + 6.6 %
10575 AAA | IEEE B02.11g WiFi 2.4 GHz (DSS5-0FDM, 6 Mbps, 50pc duly WiLAM B.55 0.6 %
cycla)
105TH AAs | IEEE BO2Z.11g WiFi 2.4 GHz (DS55-OFDM, 9 Mbps. 90pc duly WLAN B.60 | +06%
cycle)
10577 Afn | IEEE BO2.11g WiFi 2.4 GHz (DSSS-OFDM. 12 Mbps, S0pc duty WLAM BTO :0E%
| Eycde)
10578 | AAA | [EEE BO2.11g WiFi 2.4 GHz (DS55-0FDM, 18 Mbps, 90pc duty WLAN 848 £ 0.6%
tycin} s
10573 AAA | IEEE BD2.11g WiFi 2.4 GHz (DSS5-OFDM, 24 Mbps, Blpe duty WLAN 838 + 5.6 %
cycha}
10580 AAA | IEEE BOZ.11g WiFi 2.4 GHz (DSSS-0FDM, 38 Mbps, S0pc duly WLAN B.T6 +06%
cycle)
10681 AAs | IEEE 802.11g WiFi 2 4 GHz (DSS5-0FDM, 48 Mbps, 80pc duly WLAN B35 =96 %
cycle)
10562 AAA | IEEE BO2.11g WiFi 2 4 GHz (DSS3-0FDM, 54 Mbps, S0pa duty WLAN B.&7 =06 %
cycle)
10583 AAB | IEEE BO2.11am WiFi 5 GHz (OFDOM, & Mbps, WLAN B | 296%
10584 AAB | IEEE B2 11am WiFi 5 GHz (OFDM, 9 Mbps, 80pc :h.lly cycha) WLAMN B.60 +06%
10585 | AAB | IEEE BO2.11am WiFl 5 GHz OF DM, 12 Mbps. 90pe duty cycie) WLAN 8.70 * %
10586 | AAB | [EEE BOZ 114/h Wikl 5 GHz (OFDM, 18 Mbps, S0pe duty cyce) WLAN 849 | +8.6% |
[ 10587 | AAB [ |EEE BOZ 114/ WiFi 5 GHz (OFDM, 24 Mbgs_90pc duty cycle) | WLAN 836 | +86% |
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10588 | ARB | [EEE BOZ.11ah WiFi 5 GHz (OF DM, 36 Mbps. 80pc duty cycla) WLAN [ 876 | £96% |
10580 | AAB | IEEE b02.11a/h WiFi 5 GHz (OFOM. 48 Mbps, S0pc du ) WLAN B35 | 296%
10580 | AAR | [EEE BOZ.11a/h WiFi 5 GHz (OF DM, 54 Mbps, S0pc duty cycie) WLAN BE] | £06%
10501 | AAB | EEE B02.11n (HT Mixed, 20MHz, MCS0, 80pc outy cycle] WLAN BEI | 296%
10582 | AAB | IEEE 802,11n (HT Mixed, 203Hz, MCS1, 80pe duly cycle) WLAN 873 | +86%
10563 | AAB | IEEE B02.11n (HT Mixed, 208Hz, MCS2, 80pc euly cycle) WLAN BES | +98%
10594 | AAB | IEEE 802.11n (HT Mixed, 208Hz, MCS3, S0pc duly cycle) WLAN B74 | +98%
10595 | AAB | IEEE 802.11n (HT Mixed. 20MHz, MCS4 WLAN B74 | +06%
10508 | AAB | IEEE 802.11n (MT Mixed, 20MHz, MCSS. WLAN 871 | t96%
10587 | AAB | IEEE 802.11n (HT Mixed. 20MHz, MCSE. 90pc duly cyce) WLAN 72 | s96%
10588 | AAB | IEEE 802,11n (HT Mued, 20MHz, MCS7, 90pc duty cycie] WLAN 50 | +96%
10508 | AAB | FEEE B02.11n (T Mixed, 40MHz, MCS0, 90pc duty cycie) WLAN 879 | $96%
1DB00 | AAB | IEEE B02.11n (HT Mixed, 40MHz MCS1, S0pc duty cycle) WLAN HER | £96%
10601 | AAB | [EEE B02.11n (MT Mixed, 40MHz. MCS2, B0pe duty cycle) WLAN BE2 | +96%
10602 | AAB | [EEE BO2 11n (M1 Mixed, 20MHz MCS3, B0pe duly cycle) WLAN BG4 | +06%
10603 | AABR | IEEE BO2 11n (HT Mixed, 40MHz. MCS4, S90pc duly cycla) WLAN 903 | 296%
10604 | AAB | IEEE BOZ.17n (HT Mixess, 40MHz, MCSS, 00pc duty cycle) WLAN B76 | x96%
10605 | AAB | [EEE BDZ.11n (HT Mixed. 40MHz, MCS6, 50pc duly eycle) WLAN BS7 | +96% |
10606 | AAB | [EEE B02.11n (HT Mixed. 400Hz, MCST, S0pc duty cycle) WLAN BAZ | +06.6% |
10607 | AAB | IEEE BOZ.11ac WiFI (20MHz, MCS0, B0pe duty cyce] WLAN B4 | +96%
0608 | AAB | IEEE B02.11ac WiF) [20MHz, MCST, B0pe duty cycle) WLAN BI7T | +96%
| 10608 | AAB | IEEE B02.11ac WiFi (20MHz, MCSZ, B0pe duty cycla) WLAN 857 | *96%
10610 | AAB | IEEE B0Z.11ac WiF| (20MHz, MCS3, 00pe duty cycle] WLAN 878 | +096%
10611 | AAB | IEEE 802 11ac WiFi {20MHz. MCS4, 80pc duty cycla) | WLAN 870 | +96%
10612 | AAB | IEEE BOZ.11ac WiFl (20MHz. MCSS. B0pc duly cycle) [ WLAN BIT | +96% |
10613 | AAB | IEEE BOZ 118c WiF| (20MHz. MCS6, 90pc duty cyclo) | WLAN B84 | 298%
10674 | AAB IEEE BO2.11&c WiFi (20MHe, MCST, B0pe duly cycla) | WLAN 8.59 *986%
0E1S_| AAB | IEEE B02.11ac WiFl (Z0MHz, MCSE, S0pc duly cycla) WLAN BEZ | 296%
10616 | AAB | IEEE B02.11ac WiFl (40MHz, MCS0, B0pc duly cycie) WLAN g8z | 2968%
10617 | AAB | IEEE BOZ 11ac WiFl (40MHz, MCS1, S0pc duly cycle) WLAN BE1 | +96%
10618 | AAB | BOZ.11ac WiFi (408Hz, MCS2, 80pc duly cyce) WLAN 858 | +96%
10618 | AAB | [EEE BOZ.11ac WiFl (40MHz, MCS3, B0pc duty cycle) WLAN B85 | +96%
10620 | AMB | IEEE BO2 11ac WiFi (40MHz, MCS4, B0pc duty cycke) WLAN BET | +96% |
10621 | AAB | IEEE BO2 11ac WiFi (A0MHz, MCS5. 90pc duty cyck) WLAN B.77 | £96% |
0622 | AAB | [EEE BOZ 11ac WIFI (40MHZ, MCSE, S0pc duly cycie) WLAN BEE | :96%
0623 | AAB | [EEE BOZ 11ac WiFI (40MHZ, MCS7, 90pe duty cytle) WLAN A8z | $06%
[ 10824 | AAB | IEEE B02.11ac WIFI (40MHz, MCS, 80pe duly cycle WLAN 306 | :06%
10625 | AAB | IEEE BOZ.11ac WIFi (40MHz, MCS3, 90pc duty cycle WLAN BSG | +96% |
10626 | AAB | IEEE BOZ 11ac WiFi (BOMHz MCSD. 90pe duty cycls WLAN BE] | :86%
10627 | AAB | IEEE 802 11ac WiF| (BOMHz. MCS1, 80pe duty cycle) WLAN BED | t9.6%
10628 | AAB | IEEE BOZ 11ac Wiri [BOMHZ, MCS2, S0pc duty cycle) WLAN BE71 | 96 %
10628 | AAB | IEEE BOZ 11ac WiFi (BOMHz, MCS3, 60pe duty cycle] WLAN 85 | +06%
10630 | AAB | IEEE B2 11ac WiF| (BOMHz, MCS4, 90pc duty cycle) WLAN 72 | +06%
10631 | AAB | IEEE BOZ.11ac Wikl (EOMHz. MCSS. S0pc duty cyde] WLAN BE1 | £08% |
10637 | AAB | IEEE 802 11ac WiF| (EOMHz, MCSE, S0pc duty cycle) WLAN 874 | t96%
10633 | AAB | IEEE AO2.11ac WiFi (B0MHz, MCST, S0pe duly cycle] WLAN [ 883 | +96%
10834 | AAB_ | IEEE BOZ 11ac WiFi (BOMHz, MCSE, S0pc duty cycle) WLAN BED | £96%
10635 | AAB | IEEE B02.11ac Wikl (80MHz, MCSS, S0pc duty cycle) WLAN 381 | +06%
0636 | AAC | IEEE BOZ 11ac WiFl (160MHz, MCS0, B0pc duty cycle] WLAN 1B | +96%
10637 | AAC | JEEE BOZ.1Tac Wikl (1608Hz, MCS1, B0pc duly cycle) WLAN 179 | +96%
10638 | ARC | IEEE BOZ 118 WiFi (160MHz, MCSZ. S0pc duly cycle] WLAN 8808 | £96%
| 10638 | AAC | |EEE BO02.11ac WiFi [160MHz, MCS3, S0pe suly cycle) WLAN BES | +96%
10640 | AAC | IEEE BOZ 11ac WiFi (160MHz, MGS4, S0pc duty cyde) WLAN 888 | +96%
10881 | AAC | IEEE BO2.11ac WIFi [1B0MHz, MCSS, S0ps duty cyce) WLAN OB | £96%
10642 | AAC | IEEE BOZ.1Tac WiFi [160MHz, MCS6. 50pe duly cycle) WLAN 06 | £96%
10843 | AAC | IEEE 802 11ac WiFi [160MHzZ, MCS7. 90pc duty cycie) WLAN B9 | £9.6% |
10644 | AAC | |EEE B0211ac WiF| [150MHz, MG38, 90g< duty cycia] WLAN 505 | 208 % |
10645 | AAC | IEEE B02.11ac WiF| [ 160MHz, MGS9, 50pe duty cycle) WLAN B11 | z96%
10646 | AAG | LTE-TDD [SCFDOMA,_1 RB, 5 Mriz, QPSK, UL Subirame=2.7] LTE-TOD 1156 | £06%
D647 | AAF | LTE-TDD (SCFDMA_ 1 RB. 20 MHz. OPSK, UL Sublrames2 7] LTE-TOD 106 | £96%
| 70848 | AAA | COMAZ000 (1x Advanced) COMAZ000 | 345 | +96%
10652 | AAE | LTE-TDD (OFDMA. 5 MHz E-TM 3.1, Clipping 34%) LTE-TDD BA1 | £6.6% |
10653 | AAE | LTE-TDD (OFDMA, 10 MHz, E-TW 3.1, Clipping 44%] LTE-TDD 742 | +06% |
10654 | AAD | LTE-TDD (OFDMA_15 MHz E-TM 3.1, Clipping 44%} LTE-TDD B2 | +06%
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10685 [ AAE [ LTE-TUD (OFDMA. 20 MHz, E-Th 3.1, Giipping #4%) | LTE-TOD 721 | +0B%
10658 | AAA | Pulse Wavedorm (200Hz 10%) Tesl 1000 | £596%

| 10855 | AAA | Pulse Wavelorm (200Hz_20%) Test 699 | 08
10660 | AAA | Pulse Wavelorm (200Hz, 40%) Ti 398 [ z98%
10661 | AAA | Pulse Wavetorm (200Hz, B0%) Test 222 | :06%
10662 | AAA | Pulse Waveform (200Hz, BO%) Test | 097 | *96%
10670 | AAA | Biustooth Low Energy Blustooth 219 | +06%
10671 | AAA | IEEE BOZ.11ax (20MHz, MCS0. 90pc duty cycle} WLAN 09 | +86%
10672 | AAA | IEEE BOZ 11ax (208MHz, MCS1, O0pc duty cycla) WLAN 57 | +86%
10673 [ AAA [ IEEE 802 11ax (208MHz, MCSZ, D0pc duty cycla) WLAN 78 | 288 %
10674 | AAA [ IEEE B02 11ax (20MHz, MCS3, BOpe duty cycle) WLAN B4 | 255 % |
10675 | AAA | IEEE 802 11ax (20MHz MCS4, 90pe duly eycle) WLAN | B0 | 208 %
10676 | AAA | IEEE BOD. 11ax (20MHz, MCSS5, S0pc duly cycle WLAN | A77 | :08%
10677 | AAA | IEEE A2 11ax [20MHz, MCS6, WLAN | B73 | =BE%
10676 | AAA | IEEE BO2 11ax (20MHz, MCS7, 90pc duly cyce WLAN 7B | +86%
10678 | AAR_| [EEE BOZ 11ax (20MHz, MCSE, O0pe duly cycl) WLAN BAY | +96% |
10680 | AAA | IEEE B02.1%ax (20MHz, MCSO, 90pe duty cycl) | WLAN BAD | :06% |

| 10681 | AAA | IEEE B0 11ax (20MHz, MC510, B0pe duly cycle) WLAN BE2 | 96 %
10682 | AMA | IEEE BOZ 11ax (20MHz, MCS11. 80pc duty cycle) WLAN BEl | 196 %

10683 | ARA_| [EEE 802 11ax (20MHz, MGSU, 89pc duly cyde) WLAN B4Z | t88%
10684 | AMA | IEEE 80 11ax (20MHz, MCS1, 89pc duly cyele) WLAN B20 | :98%
10685 | AAA | IEEE B02.11ax (20MHz, MC52. 98pc duly cycie) WLAN B30 | z98%
10686 | AAA | IEEE BO2.11ax (20MHz, MCS3, 99pc duly cycla) WLAN B28 | 296%
106887 | AAA | IEEE B02.11ax (20MHz, MCS4, 99pc duly cycle) WLAN BdS | £B6%
10688 | AMA | IEEE BOZ.11ax [20MHz, MCS5, 88pe duly cycie) WLAN 829 | £08%
10689 | AAA | IEEE BOZ.11ax {20MHz, MCSE,_S8pe duty cycie) WLAN B55 | +96% |
10680 | AAA | IEEE BOZ.11ax (20MHz, MCST, 99pc duty cycle) WLAN BJ0 | +08%
10691 | AAA | IEEE B0Z.11ax (20MHz, MCSE, 99pc duty cycle) WLAN 825 | +96%
10692 | AAA | IEEE 802 .11ax (20MHz, MCSS, 98pc duly cycle) WLAN 820 | +98%
| 10683 | AAA | IEEE 802 11ax (20MHz, MCS10, 99pc duty cycle] WLAN B25 | :96%
106594 | AAA | IEEE B02.11ax (20MHz, MGS11, 99pc duty cycie) WLAN B57 | +96%
10695 | AAA | IEEE 802 11ax (40Mriz, MCS0, S0pc duly cyce) WLAN | 878 | 296%
10696 | AAA | IEEE 802 11ax (40MHz, MCS1, 90pc duly cycie) WLAN BO1 | +06%
10657 | AAA | IEEE B0Z 11ax (40MHz MCS2, G0pe duly cycis) WLAN BE1 | t06%
10688 | AAA_| IEEE BOZ.11ax (40MHz. MCS3, 80pe duly cycie) WLAN B89 | +06%
10690 | AAA | IEEE BOZ.11ax (40MHz. MCS4, B0pc duly cycie) | WLAN EH2 | :06%
10700 | AAA | IEEE BOZ 11ax (40MHz. MCS5, | WLAN B73 | 208%
10701 | AAA | IEEE 802 11ax (40MHz, MCS6, S0pc duty cyce) WLAN BEE | 498%
10702 | ARA | IEEE 802 11ax (408Hz, MCS7, 90pc duty cycl) WLAN B70 | 206%
10703 [ AAA | IEEE B02.11ax (408MHz, MCSE, 00pc duty cycle) WLAN BEI | 188 %
10704 | AAA | IEEE B0Z.11ax (40MHz, MCSY, 80pc duty cycle) WLAN BEE | +08%
10705 | AAA | IEEE 802 11ax (40MHz, MCS10 dui WLAN BES | £968%

| 10706 | AAA | IEEE 802 11ax (40MHz, MCS11, S0pc duty cycle) WLAN 866 | =96%
aro7 | AAA | IEEE 802 11ax (40MHz, MCS0, 98pc duly cycle) WLAN 832 | z96%
10708 | AAA | IEEE 802 11ax (40MHz, MCS1, 29pc duly cycla) WLAN B85 | +OE%
10708 | AAA | IEEE 802 11ax (40MHz, MES2, 99pc duly cyclo) WLAN 833 | +B6% |
10710 | AAA | IEEE 802 11ax (40MHz. MES3, S0pc duly cycle) WLAN 879 | 188%
10711 | AAA | IEEE BO2.1%an (40MHz, MCS4, 98pc duty cycks] WLAN B39 | 206%
10712 | AAA | EEEE BOZ 1 1ax (A0MHz, MCSS, 99pc duty cyca) WLAN 88T | :+BE%

10713 | AAA | IEEE BO2.11ax (40MHz, MCSE, 39pc duty cycle) WLAN B33 | 198%
10714__| AAA_| IEEE BOZ 11ax (400MHz, MCS7. D9pc duty cycha) WLAN B2E | $08%
10715 | AAA | IEEE B02.11ax {408Hz, MES8, B3pc duty cycle) WLAN B4S | 08 %
0716 | AAA_| [EEE BDZ 11ax (40MHz_MCS8, B9pc duty eyele) WLAN B30 | +98%
10717 [ AAA | IEEE B02.11ax (40MHz. MCS10, 88pc duty cycle] WLAN B48 | +86%
10718 | AAA | IEEE 802 11ax (40MHz, MCS11, S8pc duty cycle) WLAN 824 [298%
10719 | AAA | IEEE BOZ.11ax (BOMHz. MCS0, 80pc duty eycie) WLAN 881 [ 296%
10720 | ARA | IEEE BOZ 11ax (BOMHz. MCS1, 80pc duly cycle) WLAN BET | +06%
10721 | AAA | IEEE BOZ 11ax (BOMHE, MCS2, 80pc duly cycle) WLAN BTG | +06%
10722 | AAA | IEEE A02 11ax (B0MHz, MCS3, B0pc duly cycle) WLAN BSS | t06%
10723 | AAA | IEEE BO2.11ax [BOMHz, MESS, S0pe duty cycle) WLAN 870 | +D6%
10724 | AAA | IEEE BO2.11ax (BOMHz MCSS, S0pc duly cycle) T WLAN .90 | +96%
10725 | AAA | IEEE BOZ 1%ax (B0MHz. MCSS. S0pc duty cycke) | WLAN B7d | 298%

110726 | AAA | IEEE BOZ.1 tax (BOMHZ, MCS7. 90pc duty cycle) | WLAN 872 | +96%

| 10727 | AAA | [EEE BOZ 11ax (BOMHz. MCSE, 90pe duty cycie) | WLAN BB8 | +08%
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16728 | AAA | IEEE BOZ.11ax (BOMHZ. MCSS_S0pe duty oycha) WLAN BO5 | 206%
10728 | AAA_| IEEE B02.11ax (BOMHz, MCS10. B0pc duly cyce) WLAN BE4 | $95%
10730 | AAA | IEEE 802.11ax (BOMHz, MCS11, S0pc duly cycle) WLAN BGT | +96%
10731 | AAA | IEEE A02.11ax (BOMHEZ, MCS0, G0nc duly cycky) WLAN Bd4Z | +06%
10732 | AAA_| IEEE 802.11ax (BOMHz, IMCS1, Spc duly cyck) WLAN Bd6_ | +98 %

[ 10733 | AAA_ | IEEE 802 11ax (BUMHZ MCS2. 999 duly cyce) WLAN BAD | +G6 %
10734 | AAA | IEEE B02 11ax (BOMHzZ MCS3. 99pc duly cycle) WLAN 835 | 296%
10735 | AMAA | IEEE B0Z 1 lan (BOMHz. MCS4_39pc duty cycle) | WLAN 833 | £96%
10736 | AAA | IEEE BOZ 11ax (EOMHz, MCSS5. D9pc duty cych) [ WLAN 27 | 296%
10737 | AAA_| IEEE A02 1 1ax (BOMHE, MCSE_ O0pe duty cycie) WLAN BI6 | 66 %
10738 | AAA | IEEE BOZ.11ax (BOMHz, MCST, B8pc duty cycle) WLAN Baz | +66%
10736 | AAM 1 IEEE 802.11ax {80MHz. MCSB, B9pc duty cycle) WLAN B2A | £96% |
10740 | AAA | [EEE BDZ.11ax (80MHz. MCSD, 99pc duly cycla) WLAN B4 | +06%
10741 | AAA | IEEE BOZ.11ax (B0MHz. MCS10, 89pc dufy cycla) VWLAN BAD | $B6%
10742 | AAA | IEEE BOZ. 11ax (808Hz. MCS11, B0pe duly cycla) WLAN B43 | x86%
10743 | ARA | IEEE B0Z.11ax (160MHz, MCS0, S0pc duty cycle) WLAN BO4 | +96%
10744 | AAA | [EEE BOZ.11ax (160MHz, MCS1, S0pe duly cycle) WLAN 816 | *96%
10745 | AAA | IEEE BOZ.11ax (160MHz, MCS2, 90pc duty cyele) WLAN BS3 | +86%
10746 | ARA | IEEE BOZ.11ax [160MHz. MCS3, B0pc duly cycle) WLAN B11_| +96% |
10747 | AAA_ | IEEE BOZ.11ax (1B0MHz MCS4. B0pc duly cycls) WLAH 1 804 [ +96%
10748 | AAA | IEEE 802 11ax (180MHz, MCSS, 80pc duly aycle) WLAN BS3 | +88%
10743 | AAA | IEEE BOZ.11ax [160MHz. MCSE, S0pc duty cyck) WLAN BS0 | #96%
10750 Ly IEEE BOG .1 1ax (160MHE, MCST, BOpe duty cycle) WWLAN 873 +86 %
10751 | AAA | IEEE 802 11ax (160MHz, MOS8, 80pc duty cycle) WLAN 882 | +06% |
10752 | AAA | IEEE BO0Z.11ax (160MHZ. Es,g, B0pc duly cycle) | WLAN BHT | +86%

10753 | AAA_| IEEE BOZ 11ax (160MHz MCS10, 80pc duly cyche) | WLAN 800 | +898%

| 10754 | Aaa | IEEE B02.11ax (160MHz. MCS11. S0pe duly cycle) | WLAN B84 | 298%
10755 | AAA | IEEE BOZ 11ax (160MHz, MCS0, 39pc duly cycie] WLAN B854 | 296%
10756 | AAA | IEEE AD2 11ax (1G0MHz, MCS1, Bpc duly cyce) [WLAN BIT | +96%
10757 | AAA | IEEE BO2.11ax (160MHz. MCSZ2. 39pc duty cyck) | WLAN 877 | #956%
10758 | AAA | IEEE BOZ 1 1an [160MHz. MCS3, B9pc duty cycia) | WLAN BES | +96%
10758 | AAA | JEEE BOZ 11ax (160MHz. MCS4. 09pc duty cycha) WLAN 858 | 296%
10760 | AAA | IEEE BOZ 11ax (160MHz, MCSS5, S99pc duty cycle) WLAN 849 | +098%
10761 | AAA | IEEE BOZ 11ax (160MHz, MCSE, 00pe duty cycle) WLAN BEE | +65% |
10762 | AAA | IEEE BOZ.11ax (160MHz, MCST, 99pc duly cycla] WLAN 49 | +96% |
10763 | AAA | EEE BOZ.11ax (160MHz, MCSH, 99pc duty cycha) WLAN 53 | #96%

| 10764 | AAA_| IEEE BO2 11ax {1B0MHz. MCSS, 98pc duty cycle) WLAN B4 | =96%
10765 | AAA | IEEE BOZ.11ax (180MHz, MCS10, B9pc duly cycio) WLAN B54 | +96%
10766 | AAA | IEEE BO2 11ax (160MHz, MCS11, 99pc duly cycha) WLAN BE1 | $96%
10767 | ARA | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 15 kHz) SGMRFR1 | 788 | 286%

TDD
10768 | AAA | 5G NR (CP-OFDM, | RE, 10 MHz, QPSK, 16 kHz) SGNRFR1 | 801 | =96%
TOD
10768 | AAA | GG NR (CP-DFDM, | HB, 15 MHz, QPSK, 15 kHz) S5GNRFR1 | BO1 | 296%
TOO
10770 | ARA | 50 NR (CP-OFOM, | AB, 20 MHz, OPSK, 15 kHz) SGMRFR1 | BO0Z | 206%
TOO
10771 | ARA | 5G NR [CP-OFDM, 1 B, 25 MHz, OPSK, 15 kHz) SGNRFR1 | BOZ | :06%
TOD
10772 LTy 53 NR (CP-DFDM, 1 RE, 30 MHz, OPSK, 15 kHz) 5G NR FR1 B23 206%
oD
10773 | AAA | 5G NR (CP-OFCM, 1 RB, 40 MHz, GPEK, 15 kHz) EGNRFR1 | 803 | :B6%
DD
10774 | AMA | 5G NR (CP-OFDM, 1 RB, 50 MMz, QPSK, 15 kHz) SGNRFR1 | BO2 | t06%
— TOD
10776 | AAA | 50 NR (CP-DFDOM. 50% RB. 10 MHz. OFSK. 15 kHz) SCNRFR1 | B30 | z06%
TOD
10778 | AAA | 5G NR (CP-OFDM. 50% RB, 20 MHZ QPSK, 15 kHz) EGNRFR1 | B3 | t06%
oD
10780 | AAA | 5G NR (CP-OFDM. 50% RE. 30 MHz, OPSK. 15 kHz) SGNRFR1 | B33 | t96%
DD
10781 | AAA | 5G NR (CP-OFDM. 50% RB. 40 MHz. GPSK. 15 kHz} EGNRFR1 | B33 | £86%
oD
10782 | AAA | 5G NR (CP-OF DM, 50% RB, 50 MHz, QPSK. 15 KHEz) EGNRFR1 | 643 | t86%
oD |
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10783 | ARA | 5G NR [CP-OFOM, 100% RB, 5 MHz, GPSK, 15 kHz) 5G MR FR1 | B3 | 298 %
10784 | AAA | 5G NR [CP-DFDM, 100% RB, 10 MHz, GPSR, 15 kHzh ;gu NRFR1 | B29 | £06%
10785 | AMA | 5 NR (CP-DFDM, 100% RB, 15 MHz, QPSE, 15 kHz) :5531!1 FR1 | B840 | 96 %
10786 | AAA | 5G NR (CP-DFDM, 100% RB. 20 MHz, QPSK, 15 kHz) SGNRFR1 | B35 | 069
10787 | AAA | 5G MR [CP-OFOM, 100% KB, 25 MHz, QPSH, 16 kHz) | %EE«JR FR1 | B4a | z06%

'I 10788 | AAM | 5G NR [CP-DFDM, 100% RB, 30 MHz, GFSK, 15 kHZ) ig ;H FR1 | 839 | 9.6 %

0769 | AAA | 50 NR (GP-OFOM, 100% RB, 40 MMz, OFSK, 15 kHa) [5G NRLFRT | BaT | 265%
10780 | ARA | 5G NR (CP-OFDOM, 100% RB, 50 MHz, GPSK, 15 kHz) ;gunnrm 53 | s95%
10751 | AAA | 5 NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 30 kHz) EN‘H FR1 | 783 | 296%
10752 | AAA | 5G NR [CP-OFOM. 1 RB. 10 MHz. QPSK, 30 kHz) EDNR FR1 | 782 | 296%
10763 | AAA | 5G NR (CP-DFDM, 1 RB, 15 MHz, QPSK._ 30 kiz) — {ﬁin FR1 | 785 | :80%
10704 | AAA | 50 NR [CP-OFDM, 1 RB, 20 MHz, GPSK, 30 kHz) ;g:;m FR1 | 782 | x0.6%

[ 10785 | ARA™ | SGNR (CP-OFDM, 1 RB, 25 MHz. QPSK, 30 kHz) 1 %E\IR FR1 | 784 | 206%
10796 | ARA | 5G NR (CP-OFDM. 1 RB, 30 MHz, GPSK, 30 kHz) SGNRFR1 | 782 | 266%
10757 | AbA | 5G R (CP-OFDOM, 1 RS, 40 MHz, GFSK, 30 kAZ) ﬁa FR1 | BO1 | z86%
10798 | AAA | 56 NR (CP-OFDM, 1 RB, 50 Mz, GPSK, 30 kHz) ENH FR1 | 788 | =86%
10798 | AAA | 5G NR (CP-DFDM, | RE, 50 MHz, QPSK, 30 kHz) E-[':IR FRT T 785 | 196%
10801 | AAA, | 56 NR (CP-OFON, 1 RB. 80 MHz, GOPSK, 30 kHz) E?un FR1 | 768 | t06%
10802 | AAA | B MR (CP-OFDM, 1 RB, 80 MHz, QPSK, 30 kHz) E?m FR1 | 787 | =06%
10803 | AAA | 55 NR [CP-OFDM. 1 AB. 100 MHz, GPSK. 30 WHD E%IR FR1 | 7.63 | z9.6%
10605 | AAA | 56 NR (CP-OFDOM, 50% RB, 10 MHz, QPSK. 30 kHz) E?m FR1 | B34 | z86%
V0BG | AAA | 56 NR (CP-OFDM, 50% RA, 15 MHz, QPSK, 30 kHz) ngnnn FR1 | B.ar | z06%
0B09 | ARA | 506 MR (CP-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) EE{R FRT | 83 | £85% |
10810 | AAA | 56 MR [CP-OFDM, 50% FB, 40 MAz, GPSK, 30 kHI) EN‘R FR1 | B.34 | £96%
10812 | ARA | 53 NR (CP-DFDM, 50% FB, 60 MHz, OPSH, 30 kHz) ;gonﬁ FR1 | B35 | 06 %
10817 | AAA | 53 NR (CP-OFDM, 100% RB, 5 MHz OPSK, 30 kHz) ;gom FR1 | B35 | z96%
0818 | Add | 5 NR (CP-OFDM, 100% RB, 10 MHz. QPSK. 30 kHz) mn FR1 | 834 | t96%
10818 ABA imnn:cpo_m_m. 100% RB, 15 MHz, QFSK, 30 kHz) %er 833 | z96%
10820 | AAA | 5G MR (CP-OFDM, 100% RB, 20 MHz, GPSH, 30 kHz) SGNRFR1 | B30 | t96%
10821 | AAA | BG NR (CP-OFDM, 100% RB. 25 MHz, OPSK, 30 kHz) Et:m FR1 | 641 | z06%
10BZZ | ARA | 5G NR (CP-OFDM, 100% RE, 30 MHz, GPSK, 30 kHz) E:llun FR1 | B4l | z96%
10BZ3 | ARA | 5G MR (CP-OFDW, 100% BB, 40 MHz, GPSK, 30 kHz) | ;gin FR1 | B.46 | t86%
10824 | AAA | 5G NR (GP-OFDM, 100% RB, 50 MHz, QFSK, 30 kHz) . %:un FR1 | Baa | t96% |
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10825 | AAA | 5G MR [CP-OFDM, 100% RB, B0 MHz. GFSK, 30 kHz) EGNRFRI | B4l | t66%
10827 | AAA | 55 MR (CP-OFDM, 100% RB, B0 MHz, QFSK, 30 kAZ) ;-g[:m FR1 | BAZ | 296%
I (I | TOD
10B2E | AMA | 5G NR (CP-OFDM. 100% RB, 90 MHz. OPSH. 30 kHz) |BGNRFRT | 843 | t96%
10829 | AAA | 50 NA (CP-OFDM, 100% R 100 MHz GPSK. 30 WH r:gr:m FRT | 840 | £06%
10630 | ABA _' 5G NR (CP-OFDM, 1 RB, 10 MHz, GPSH, 60 kHz) EE;'IH FR1 | 763 | t06%
10831 | AAA | 5 MR (CP-OFDM, 1 RB, 15 MHz, OPSK, 60 kHz) ;gnm FRY | 773 | t06%
10832 | AAA | 5C NR [CP-OFDM, 1 RB, 20 MHz, OPSK, 60 kHz) gj«m FR1 | 704 | 205%
10833 | AAA | 56 NR {CP-OFDM, 1 RB, 25 MHz, OPSK, 60 kHz) ;-Ig?m FR1 T.70 t96%
085 | AAA TBG R (CP-OFDM. 1 RB, 30 MHz. OPSK, 60 kHz) i %EEu"ﬁ'rnt 775 | $95%
(70835 | ARA | SGTR |{CP-OFDM, 1 RB, 40 MHz, QPSK. 60 kHz] SGNRFRI | 770 | 206%
10636 | AAA | 5G NR (CP-OFDW, 1 RB, 50 WHz, QPSK, 60 kHz) .f:g?m FRA | 766 | £06%
10837 | ARA | 50 NR (CP-OFDR, 1 BB, G0 MHz, GPSK, 60 KHZ) ;g?m FR1 | 768 | 86 %
10838 | AAA | 5 MR (CP-OFOM, 1 RB, B0 MHz, OPSK, 60 KHz) ENR FR1 | 7.70 | t56% |
10840 | AAA | 50 MR (CP-OFDM, | RB, B0 MHz, QPSR 60 kHz) E‘%R_Fﬁ'i' 787 | t6B%
10B41 Ay 53 MR (CP-OFDM. 1 RB, 100 MHr, OPSK, 80 kiHz) | E?\IR FR1 _. TH +H 6%
10843 | AAA | 50 MR [CP-OFDM, 50% RB, 15 MMz, OFSK, 60 kHz) ;E?qn FR1 | 649 | t86%
10843 | AAA | 50 NR [CP-OFDM, 50% RB. 20 MHz. OPSK, 60 kHz) EEI:IR FRT | B34 | z86%
10846 | AAA | 506 NR [CP-OFDM, 50% RB. 30 MHz. QPSK. 60 kHz) ;gl:r:n FR1 | 841 | *06%
10854 | AAA | 5C MR [CP-OFDM, 100% RB, 10 MHz, QPSK, 60 kHz) Eﬂﬂ FAT | 83 | 296 %
10855 | AAA | 50 MR (CP-OFDM, 100% RB, 15 MHz, GFSHK, 60 kHz) gﬁﬂ FR1 | B36 | =08%
10856 | AMA | 5G NR (CP-OFDM, 100% RB, 20 MHz, OFSK. 60 kHz) g?m FR1 | Ba7 | t88%
10857 | AAA | 5G NR [CP-OFDM, 100% RB, 25 MHz. OPSK, 60 k) ;g?m FRI | B35 | t86%
10858 :m [5G NR [CP-OFDM, 100% RB, 30 MHZ. GFSK, 60 hHz) , ;g?anm B36 | z96%
10858 | AAA | 5G NR (CP-OFDM, 100% RB, 40 Mz, GPSK. 80 HE) ngt:un FR1 | B34 | 95 %
10860 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz, QFSK, 60 kHz) ;g?m FR1 | B4l | +66%
e TRAA T EGRR {CP-OF DM, 100% RB, 60 MAz, PSR, B0 kHz) E&H FR1 | &40 | 288 %
10883 | AAA | 5G MR [CP-OFDM, 100% RB, B0 MHz, GPSK, 50 kHz) lgnmn FR1 | 841 | z06%
10864 | AAA | 5C NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 60 kHz) ;rgtr’m FR1 | 837 | z06%
10BES | AAA | 55 NIt (CP-OFDOM, 100% HB, 100 MHz, QPSK, 80 kHz) ;g?un FR1 | 841 | t86%
0666 | APA | 5G NR [OF T-5-0F DM, 1 RB, 100 MHz, GPSE, 30 kHz) | ;g?m FR1 | 568 | £96%
10B6E | AAA | GG NR (OF T-5-0F DM, 100% RB, 100 MHz, QPSK, 30 kHz) i %E{R FR1 | 589 | 285%
10868 | AAA | 5G NR (DFT-5-OFDM, 1 RB, 100 MHz, GPSK, 120 kHz) SGMNAFRZ | 575 | t96%
10870 | AAA | 5 NH [DFT-5-0FDM, 100% R, 100 MHZ, QPSK, 120 kHZH :ng'lﬁ FRZ | 586 | 20.6%
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L 1oaT | AAA | 5G NR (OFT-5-OFDM, 1 RB, 100 MHz, 160AM, 120 kHz) 5G NR FREZ 575 +8.6%
| ToD
10872 | AAA | 5G NR [DFT-s-OFDM, 100% RB, 100 MHz, 160AM. 120 kHz) SGNRFR2 | 652 | 296% |
TOO
10873 | AMA | 5G NR (DFT-5-OFDM. 1 RB, 100 MHz. B4CAM, 120 kHz) | SGNRFRZ | 6B | 29.6%
ToD |
10874 | AAA | 5G NR (DF I-5-OF DM, 100% RB, 100 MHz, B40AM, 120 kHZ) SGNRFRZ | 685 | £96%
10D |
10875 | AAA | 50 NR (CP-OFDM, 1 RB, 100 MHz, GPSK, 120 kHz) |SGNRFR2 | 778 | 298%
| TOD |
10876 | AAA | 5G NR [CP-OFDM, 100% RE, 100 MHz, OPSK, 120 kHz) SGNAFRZ | B39 | t96%
D0
10877 | AAA | 5G NR [CP-OFDM, 1 RB, 100 MHz, 160AM, 120 kHzj SGNRFRZ | 7895 | t06%
= TGO }
10878 [ AAA | 5G NR (CP-OFDM. 100% RB. 100 MHz, 160AM, 120 kHz) SGNRFRZ | B41 | t06%
! ToD
1087 AAA, | BG MR (CP-OFDM, 1 RB, 100 MHz, 640AM, 120 kHz) 50 NR FR2 B2 +8.6 %
ToD
10880 | AAA | 5G NR (CP-OFOM, 100% RB, 100 MHz, B40AM, 120 kHz) [SGNRFR2 | B38 | z96%
BB1 | AAA | 5G NR [OF T-5-OFDM, 1 RB. 50 MHz, GPSK, 120 kHz) TEGNRFRZ | 575 | t96% |
oD
10882 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 50 MHz, OPSK, 120 kiz) SGNRFRZ | 5065 | t0.6%
10D
10883 | AAA | 5G NR (DFT-s-OFDM, 1 RB. 50 MHr. 160AM, 120 kHz) 5G NR FR2 65T +96%
| TOD
10884 | AAA | 5G NR (DFT-5-OFOM, 100% RB, 50 MHz. 16QAM. 120 kHz) SGNRFRZ | 653 | 296%
OO |
10885 | AAA | 5G NR (DFT-5-OFDM, 1RB, 50 MHz, BA0AM, 120 kHz) SGNRFHZ | G681 | t068%
oD
10866 | AAA | 5G NR (DF T-5-OF DM, 100% RB, 50 MHz, B40AN, 120 kHz) SGNRFRZ | 665 | t06%
| | oD
10887 AAA | 5G NR (CP-OFDM, 1 RE, 50 MHz, OPSK, 120 kHz) 506G NR FR2 r.T8 +89.6%
_______ Ok LY, oD |
10888 | AAA | 5G NR (CF-OFDM, 100% RB, 50 MHz. QPSK. 120 kHz) SGNRFRZ | 835 | £06%
oD
10888 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, 180AM, 120 kHz) |SGNRFRZ | 802 | 288%
N oD |
10890 | AAA | 5G MR (CP-OFDM. 100% RB, 50 MHz 15QAM. 120 kHz) SGNRFRZ | 840 | 206%
| TOD A1l S,
16881 | AAA | 5G NR (CP-OFDM, 1 RB, 50 MHz, B4QAM, 120 kHz) |SGNRFRZ | 813 | £56% |
100
10892 | AAA | 5G NR (CP-OFDM, 100% RB, 50 MHz, B40AM, 120 kHz) |SGNRFRZ | 841 | 288% |
| TOD |
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Appendix C.2 Calibration certificate for DAE(S/N: 1507)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zevghaussirasse 43, B004 Zurich, Switzerland

Schwaizerischer Kalibrierdionst
Servics suisse d'étalonnage
Servizio svizrero di taratura
Swiss Calibration Service

oW

Accraciied by 1he Swass Accraditabon Senvice (SAS] Accreditation Ne.: SCS 0108
The Swiss Accreditalion Service Is one of the signatories to the EA
Multiintersl Agresmend for the rncognition of calibration cenificates

ciient  SGS (Dymstec) Cortificate No: DAE4-1507_Sep19
[CALIBRATION CERTIFICATE

|DI:-|:.\.'I DAE4 - 5D 000 D04 BM - SN: 1507 [

| Calibration procedurels) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

| Calibration date Saeptember 18, 2018

| Thes calibsntion cedificate documanis the traceabdity 1o nafional standards, which realize the physicsl unis of measuraments (S1)
| The maasuremonts and the ancertaintes with confdence probabilty mm geen on the following pages and ahe pan of e centscatn

All calkbralions have been conduched in the clcsed abarmiony Incilily: emvironmans lempedaiues (22 + 30 and Fmiity « 70%

Calbation Equipment used (MATE critical for cafibsation)

| Prmnary Standargs ne Cal Date (Canilicate MNa.j Schiduled Calibration
f - N oo L E
Kaithiey Multimetsr Type 2001 SN 0R102TE 03-5ep-18 (No:25249) Sop-20
1
| Sacondary Standands [1on Chueck Date fin housa) Scheduled Check
| Aulo DAE Calirabon Lind | SBE UWS 053 Ak 1001 07-Jan-19 {in hoise chack) In howse chack: Jan-20
Calibrator Box V2.1 | GE LS 008 AA 1002 OT-Jan-1D (in housa chisck) In house chisck Jan-20
|
|
Hams Furction Signalise
Calibented by Dominique Ssafion Lanbormiory Technician

Approved by Swan Kihn Deputy Maragar \ 'ﬂr Q’ ,E,LLW’J ‘

hssued: Sopdember 18. 2019

| Thes calibration cedificate shall not ba reproduced extept in full without wilten approval of the latomitery
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Calibration Laboratory of

W . -
. F, S Schweizerischer Kalibrierdienst
Schmid & Partner ﬁi& g Service sulsse d'étalonnsge
Engineering AG o Sarvizio svizzers df tasatura
Zeughausstrasse 43, B004 Zurich, Switreriand "-;,/"F%‘\\p:" S swiss Catibration Service
Palialah®
Accredited by tha Swes Accrediiation Sarvice (SA5) Acereditation Mo.: SCS 0108

The Swiss Acoreditation Service s one of the signatories 1o the EA
Multilateral Agreement lar the recognition of calibration eertificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds 1o the full scale range of the voltmeter in the respective range.

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty,
» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament.

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

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

»  AD Converter Values with inpuls shorted: Values on the intermal AD converter
corresponding to zero input voltage

s Input Offset Measurement. Dutput voltage and statistical results over a large number of
Zero voltage measurements.

e 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 internal auto-zeroing and during measurement.

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

= Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converler Resclution neminal
High Range 1LSB = B.ApY full range =  -100_._+300 mV
Low Range: LS8 = BinY full ange = -1.....+3mV

DASY measurement paramelers: Aulo Zero Time: 3 sec; Measuring lime: 3 sec

Calibration Factors T X ¥

z l

High Range | 404.411 + 0,02% (k=2) | 404383 + 0.02%% (k=2)

404.124 £ D.02% (k=2) |

| Low Range | 3.98016 + 1.50% (k=2) | 3.98107 + 1,50% (k=2) |

3.98581 + 1.50% (k=2) |

Connector Angle

LCbﬂnﬁ:tor Angle 1o be usad in DASY system

105.0°%°x1°
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Appendix {Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Ditference (pV) Error (%)
Channel X + Input 183835 80 -0.62 -0.00
Channel X + Input 20002 .61 0.51 0,00
Channel X = Inpurt ~19989 .44 1.81 -0.01
Channel ¥ + Input 189995 45 -1.18 -0.00
Channel ¥ + Input 2000141 0,69 -0.00
Channel ¥ = Input -20000.77 D.&3 -0.00
Channel Z + Input 18909655 0.34 0.00
Channel Z + Input 20000,73 -1.20 0,01
Channel Z = Input 2000040 127 0,07
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2001.16 022 -0.01
Channel X + Input 20167 -0.02 -0,01
Channel X = Input -198 83 -0.65 0.33
Channel ¥ + Input 2001.20 0,10 -0,00
Channel ¥ + Input 201.18 <041 -0.21
Channel ¥ = Input -198.45 0.18 0.08
Channel Z + Input 2000.80 -0.50 0.02
Channel Z + Input 200.21 -1.37 -0.68
Channel Z = Input -198.06 -0.82 0.41

2. Common mode sensitivity
DASY measurement parameters: Aulo Zero Time: 3 soc: Measuring fime: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading {pV)
Channel X 200 0.69 =1.05
- 200 1.38 -0.23
Channel ¥ 200 B4 7086
- 200 844 -8.15
Channel Z 200 -19.51 19.76
- 200 18.18 18.68

3. Channel separation
DASY measurement parameters: Auto Zera Time: 3 soc; Maasuring time: 3 seo

Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - -0.18 -3.55
Channel ¥ 200 7.60 - 0.87
Channel Z 200 10,14 5.44
Cartificate No: DAE4-1507_Seap18 Paga 4ol 5
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4. AD-Converter Values with inputs shorted

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

High Range (LS8) Low Range (LSB)
Channel X 16190 13110
Channel ¥ 156844 16407
Channel Z 15482 13875

5. Input Offset Measurement
DASY measurement paramaters: Aute Zero Time: 3 sec: Measuring time: 3 sec
It TOME
Average (uV) | min. Offset (uV) | max. Offset (uv) | ' ?:‘:;“”“"
Channel X 028 +1.14 099 0.44
Channel Y 040 -1,15 1.60 0.56
I Channel Z -0.03 .77 1.18 0.55
6. Input Offset Current
Nominal Input circuitry offset current on all channets; <2514
7. Input Resistance (Typical values far information)
Zeroing (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 (- Vec) T8
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +5 +14
Supply (- Vec) =0.01 - -9
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Appendix C.3 Calibration certificate for Dipole
Calibration Laboratory of i " > g Schwelzerischer Kalibriordienst
Schmid & Partner -:._ o Service sulsse d'étalonnage
Engineering AG s Sarvizio svizzero di taratura
Zeughaussirasse 33, B004 Zurkch, Switzerland "v:_:ﬁ\? L S/ S Swiss Callbration Service
gl [
Accrodied by fhe Swiss Accraditation Sanvice (SA5) Accreditation Mo.: SCS 0108
The Swiss Accreditation Service is one of the signstories to the EA
Muitilatoral Agreament for the recognition of calibration certificates
ciet  SGS Korea (Dymstec) Certificate Noe: DS00V2-188_Aug19
Ciject D900V2 - SN:188
Calibration procedsarsis) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Mg =g
Calibration dabe: August 23, 2019 A
oy & %
This calibration cestificale documents he trcaabikty 10 nalional standards, which realize tha physical units ol measuremants (51)
Thia measuremants and iha uncariasries with cordidence pobabiity ke ghen on the Raliowing pages and s par of 1he canificate
A calbrations hivee beon conducted in the chosed bomaney facility; Bmaronmant iempenaiung (22 = 37°C and humdity < T0%.
Calibration Equipmant used (MATE critical for calrabon)
| Primary Standasds lioe Cal Date (Cerlificate No.) Seheduled Calibrabon |
Pawar maler NAF SN 104TTR O3-Apr- 148 (Mo, 217-02832°0285) Mg
Pt sesnsor NAP-Z91 SN 1024 03-Ape-1% (Mo, 21702885 Apr)
Power samar NRP-Z01 | BM: 103245 03-Apr-18 (Mo, 217-02833) Apa-30
Ralerence 20 dB Aftenuador SN S05E [20u) Od=Apr-15 (Mo, 21 F-2854) Aprd)
Type-N musmatch cambifabon SN S04T 3/ 33T Od=-Apr-10 (Mo, 217-02895) Apr-20
Raferonce Probe EXI0VA SN T340 20-May-10 (Mo, EX3-T349 May16) May-20
DAEA | Sh: g0 30-Apr-19 (No. DAES-601_Apei) Apr20
Secondary Standaids [ _Check Date (in housa) Scneduled Chack
Powar maler E44168 SN GRIGSIMTE 30-0ci-14 fin house chacy Feb-19) In house chsck. 0c1-20
Powar sensor HP BA81A | SN USAT2027TE) 07-Det-15 (i house chedk Oc1+1B) Im house check: Oct-20
FPowai sorisos HP B481A | BN MY41092317 O7-Dct- 18 D Polses chisck Oct-18) I b chesck: Oct-20
AF geneaior RES SMT-06 | SN 100972 15-Jun-15 i houss chack Ocl-18) In house check: Oct-20
Metwork Analyzer Agilent EB358A | BN US410804TT J1-Mar-14 [ houss check Oct-18) In house check: D19
Hama Funiction Signniune
Calibraled by Joban Kastrati Labamtary Technician ;;!(‘_ ["Z/l’/‘—,__
Appeonod by, Pékonac Technical - = 5}7’“ -
by L hharagar ;{r Aff =
Issued: August 23, 2018
This calibration cendicate shall nol be mproduced sxcopd in full wilhout witlen approval of tha Laboratory
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Calibration Laboratory of )

j “:\IE:-’ w G  Schweizerischer Kalibrierdienst
Schmid & Partner iﬁ Ii_ c Sorvice sulsse d'étalonnage
Engineering AG T Servirio svizzers di taratura
Zoughausstrasso 43, 6004 Zusich, Switzeriand ‘qmﬁyp‘ S Swias Calibration Service
Accradiipd by te Swiss Atcreditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Mubtilateral Agreement for the recognition of calibration certificaies

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 20186

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurament

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,102
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 800 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 220°C 41.5 .97 mho/m
Measured Head TSL parameters (22.0x02)"C A2 4 +6% 0.95 mhaim £ 6 %
Head T5L temperature change during test <0.5°C
SAR result with Head TSL
S5AR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.76 Wikg
SAR for nominal Head TSL parameters normalized to 1W 11.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.78 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 7.23 Wikg = 18.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.3 0 - 7.1 j&2
Return Loss -22.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) l 1.406 ns

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

The dipole is made of standard semirigid coaxial cable. The cener conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small and caps
are added to the dipole arms in arder to improve maiching when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 23.08.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 200 MHz; Type: D900V 2: Serial: D900V - SN: 188

Communication System: ULD 0 - CW; Frequency: 900 MHz

Medium parameters used: f =900 MHz: o = 0.95 S/m; & = 42.4; p = 1000 kg/m’
Phantom section: Flal Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SNT349; ConvF(9.51, 9.51, 9.51) @ 900 MHz; Calibrated:; 29.05.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
# Electronics: DAEA Sn601: Calibrated: 30.048,2019
= Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001

= DASYS252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7}/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=Smm

Reference Value = 66.27 Vim: Power Drift =0.01 dB

Peak SAR (extrapoluted) = 4.21 Wikg

SAR(L g = 2,76 Wikg; SAR(10 g) = 1.78 Wikg

Maximum value of SAR {measured) = 3.73 Wikg

0 dB = 3.73 Wikg = 5.72 dBW/kg

Certificate Mo: DSOOV2-188_Aug18 Page 5ol &

Report File No:  F690501-RF-SAR000081 Date of Issue : ~ 2020-08-26
(A1l SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

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

RTT5041-76(2019.04.25) (4) A4 (210mm x 297mm)



| SGS Korea Co., Ltd.

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

http://www.sgsgroup.kr

Page : 65/ 65

Impedance Measurement Plot for Head TSL
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-THE END-
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