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1. Summary of Maximum SAR Value

. SAR
qullg?sent Band & Mode Tx Frequency 1 g Head 1 g Body 10g Hands
(Wikg) (W/kg) (Wikg)
DSS Bluetooth 2402 ~ 2 480 MHz 0.50 1.06 0.39
Simultaneous SAR per KDB 690783 D01v01r03: N/A N/A N/A

This wireless portable device has been shown to be capable of compliance for localized specific absorption rate (SAR) for uncontrolled
environment/general population exposure limits specified in ANSI/IEEE C95.1-1992 and has been tested in accordance with the measurement

procedures specified in Section 7 of this report;

2. Device Under Test
2.1. DUT Information

DUT Type Bluetooth Earbud

FCC ID ZNFTONEFP7

Model Name TONE-FP7

Additional Model Name(s) TONE-TFP7, TONE-TFP7W, TONE-FP7W, TONE-FP7C, TONE-FP7WC
Antenna Type FPCB Antenna

DUT Stage Identical Prototype

Note:

1. There are 12 model names for this product. These 12 models have the same hardware structure and functions.
2. For antenna peak gain and detailed antenna information, refer to the antenna report in FCC filing.

2.2. Device Overview

Band & Mode Operating Modes Tx Frequency

Bluetooth Data 2 402 ~ 2 480 MHz

2.3. Power Reduction for SAR
There is no power reduction used for any band/mode implemented in the device for SAR purposes.

2.4. Nominal and Maximum Output Power Specifications

This device operates using the following maximum and nominal output power specifications. SAR values were
scaled to the maximum allowed power to determine compliance per KDB Publication 447498 D01 vO06.

Maximum Bluetooth Output Power

Mode / Band Modulated Average (dBm)
Maximum 11.5
Bluetooth
Nominal 10.0
Maximum 7.5
Bluetooth LE
Nominal 6.0
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2.5. DUT Antenna Locations
The DUT antenna locations are included in the filing.

2.6. Near Field Communications (NFC) Antenna
This DUT does not support NFC operations.

2.7. Simultaneous Transmission Capabilities
This device is supported only Bluetooth. So, simultaneous transmission analysis was not considered.

2.8. Miscellaneous SAR Test Considerations

(A) Bluetooth
This device only supports Bluetooth BDR(1 Mbps), EDR(2 Mbps), EDR(3 Mbps) and LE (1 Mbps, 2 Mbps).
Bluetooth SAR was measured with hopping disabled with DH5 operation and Tx Tests test mode type.

2.9. Guidance Applied

IEEE 1528-2013

FCC KDB Publication 447498 D01v06 (General SAR Guidance)

FCC KDB Publication 865664 D01v01r04, D02v01r02 (SAR Measurements up to 6 GHz)
FCC KDB Publication 690783 D01v01r03 (SAR Listings on Grants)

October 2016 TCBC Workshop Notes (Bluetooth SAR Testing)

October 2016 TCBC Workshop Notes (DUT Holder Perturbations)

April 2019 TCBC Workshop Notes (Tissue Simulating Liquids (TSL))

2.10. Device Serial Numbers
Several samples with identical hardware were used to support SAR testing. 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. The serial numbers used for each test are indicated alongside the results
in Section 10.
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3. INTRODUCTION

The FCC and Innovation, Science, and Economic Development Canada have adopted the guidelines for evaluating
the environmental effects of radio frequency (RF) radiation in ET Docket 93-62 on Aug. 6, 1996 and Health Canada
Safety Code 6 to protect the public and workers from the potential hazards of RF emissions due to FCC-regulated
portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by the
American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI C95.1-1992
Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to
300 GHz and Health Canada RF Exposure Guidelines Safety Code 6. The measurement procedure described in
IEEE/ANSI C95.3-2002 Recommended Practice for the Measurement of Potentially Hazardous Electromagnetic
Fields - RF and Microwave is used for guidance in measuring the Specific Absorption Rate (SAR) due to the RF
radiation exposure from the Equipment Under Test (EUT). These criteria for SAR evaluation are similar to those
recommended by the International Committee for Non-lonizing Radiation Protection (ICNIRP) in Biological Effects
and Exposure Criteria for Radiofrequency Electromagnetic Fields,” Report No. Vol 74. SAR is a measure of the rate
of energy absorption due to exposure to an RF transmitting source. SAR values have been related to threshold

levels for potential biological hazards.

3.1. SAR Definition

Specific Absorption Rate is defined as the time derivative (rate) of the incremental energy (dU) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dV) of a given density (). It is also defined as the rate of RF energy

absorption per unit mass at a point in an absorbing body (see Equation 3-1).

SAR = i
dt\ dm

(dilzi dw "’
) dt\ pdV )

Equation 3-1 SAR Mathematical Equation

SAR is expressed in units of watts per kilogram (W/kQ).

olE|
SAR = ——
L
where:
o = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m3)
E = rms electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the incident
field in relation to the dimensions and geometry of the irradiated organism, the orientation of the organism in
relation to the polarity of field vectors, the presence of reflecting surfaces, and whether conductive contact is made
by the organism with a ground plane.
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3.2. SAR Measurement Setup

A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for
accommodating the data acquisition electronics (DAE). An isotropic Field probe optimized and calibrated for the
targeted measurement. 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.

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the digital
communication to the DAE. To use optical surface detection, a special version of the EOC is required. The EOC
signal is transmitted 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. The Light Beam
used is for probe alignment. This improves the (absolute) accuracy of the probe positioning. A computer running
WinXP, Win7 or Winl10 and the DASY5 software. Remote control and teach pendant as well as additional circuitry
for robot safety such as warning lamps, etc. The phantom, the device holder and other accessories according to
the targeted measurement.

Moz uoman Sarner o DASYS

robot controfier

cSac
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4. DOSIMETRIC ASSESSMENT

The evaluation was performed using the following procedure compliant to FCC KDB Publication 865664
D01v01r04 and IEEE 1528-2013:

1. The SAR distribution at the exposed side of the head or body was
measured at a distance no greater than 5.0 mm from the inner surface of
the shell. The area covered the entire dimension of the device-head and
body interface and the horizontal grid resolution was determined per
FCC KDB Publication 865664 D01v01r04 (See Table 5-1) and IEEE
1528-2013.

2. The point SAR measurement was taken at the maximum SAR region
determined from Step 1 to enable the monitoring of SAR
fluctuations/drifts during the 1g/10g cube evaluation. SAR at this fixed
was measured and used as a reference value.

3. Based on the area scan data, the peak of the region with maximum SAR point was determined by spline
interpolation. Around this point, a volume was assessed according to the measurement resolution and
volume size requirements of FCC KDB Publication 865664 D01v01r04 (See Table 4-1) and IEEE 1528-2013.
On the basis of this data set, the spatial peak SAR value was evaluated with the following procedure (see
references or the DASY manual online for more details):

a) SAR values at the inner surface of the phantom are extrapolated from the measured values along the
line away from the surface with spacing no greater than that in Table 4-1. The extrapolation was based
on a least-squares algorithm. A polynomial of the fourth order was calculated through the points in the
z-axis (normal to the phantom shell).

b) After the maximum interpolated values were calculated between the points in the cube, the SAR was
averaged over the spatial volume (1g or 10g) using a 3D-Spline interpolation algorithm. The 3D-spline
is composed of three one-dimensional splines with the “Not a knot” condition (in x, y, and z directions).
The volume was then integrated with the trapezoidal algorithm. One thousand points (10 x 10 x 10)
were obtained through interpolation, in order to calculate the averaged SAR.

c) All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan was
complete to calculate the SAR drift. If the drift deviated by more than 5%, the SAR test and drift
measurements were repeated.

Table 4-1 Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D0O1v01r04*

Maximum Zoom Scan Spatial
Maximum Area Scan | Maximum Zoom Scanl Resolution (mm) Minimum Zoom Scan
Frequency Resolution (mm) Resolution (mm) Volume (mm)
(A%, BYares) (s Bsoar) Uniform Grid Graded Grid (y.2)
8z,.0(n) BZ,00(1)* Az, (n>1)*
<2GHz <15 <8 <5 <4 < 1.5%Az7,0n(n-1) 230
2-3GHz <12 <5 <5 <4 <1.5*A7,.,(n-1) 230
3-4GHz <12 <5 <4 <3 <1.5*Az,,,(n-1) >28
4-5GHz <10 <4 <3 <25 <£1.5%Az,,(n-1) 225
5-6 GHz <10 <4 <2 <2 <1.5%Az,,,.(n-1) >22

*Also compliant to IEEE 1528-2013 Table 6
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5. TEST CONFIGURATION POSITIONS

5.1. Device Holder
The device holder is made out of low-loss POM material having the following dielectric parameters: relative
permittivity € = 3 and loss tangent 6 = 0.02.

5.2. Positioning for Testing
Based on FCC guidance and expected exposure conditions, the device was positioned with the outside of the
device touching the flat phantom and such that the location of maximum SAR was captured during SAR testing.
The SAR test setup photograph is included in Appendix F.

This Report is not correlated with the authentication of KOLAS.
It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-SAR-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH

Page 10 of 72 Report No. OT-223-RWD-003
(Revision of OT-223-RWD-002)

6. RF EXPOSURE LIMITS

In order for users to be aware of the body-worn operating requirements for meeting RF exposure compliance,
operating instructions and cautions statements are included in the user’s manual.

6.1. Uncontrolled Environment

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a consequence of
their employment may not be made fully aware of the potential for exposure or cannot exercise control over their
exposure. Members of the general public would come under this category when exposure is not employment-
related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

6.2. Controlled Environment

Controlled Environments are defined as locations where there is exposure that may be incurred by persons who
are aware of the potential for exposure, (i.e. as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can exercise
control over their exposure. This exposure category is also applicable when the exposure is of a transient nature
due to incidental passage through a location where the exposure levels may be higher than the general
population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure and can exercise
control over his or her exposure by leaving the area or by some other appropriate means.

Table 8-1 SAR Human Exposure Specified in ANSI/IEEE C95.1-1992 and Health Canada Safety Code 6

UNCONTROLLED ENVIRONMENT CONTROLLED ENVIROMENT
General Population Professional Population

I {W/kg) or (imW/g) (Wikg) or (imW/g)
SPATIAL PEAK SAR'

Brain 1.60 8.00
SPATIAL AVERAGE SAR-

Whole Body 0.08 0.40
SPATIAL PEAK SAR’ "

Hands, Feet, Ankles, Wrists 4.00 20.00

' The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a tissue volume in the shape of
a cube) and over the appropriate averaging time.

~ The Spatial Average value of the SAR averaged over the whole body.

’ 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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7. FCC MEASUREMENT PROCEDURES

Power measurements for licensed transmitters are performed using a base station simulator under digital average
power.

7.1. Measured and Reported SAR

Per FCC KDB Publication 447498 D0O1v06, 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. The highest reported SAR results are identified on the grant of
equipment authorization according to procedures in KDB 690783 D0O1v01r03.

Per KDB Publication 447498 D01v06, testing of other required channels within the operating mode of a frequency
band is not required when the reported 1g or 10g SAR for the mid-band or highest output power channel is:
- < 0.8 W/kg or 2.0 W/kg, for 1g or 10g respectively, when the transmission band is < 100 MHz
- < 0.6 W/kg or 1.5 W/kg, for 1g or 10g respectively, when the transmission band is between 100 MHz and
200 MHz
- < 0.4 WI/kg or 1.0 W/kg, for 1g or 10g respectively, when the transmission band is = 200 MHz

7.2. Procedures Used to Establish RF Signal for SAR

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The device
operating parameters established in test mode for SAR measurements must be identical to those programmed in
production units, including output power levels, amplifier gain settings and other RF performance tuning
parameters. The reported SAR is scaled to 100% transmission duty factor to determine compliance at the
maximum tune-up tolerance limit. Establishing connections in this manner ensure a consistent means for testing
SAR and are recommended for evaluating SAR. Devices under test are evaluated prior to testing, with a fully
charged battery and were configured to operate at maximum output power. In order to verify that the device is
tested throughout the SAR test at maximum output power, the SAR measurement system measures a “point SAR”
at an arbitrary reference point at the start and end of the 1 gram SAR evaluation, to assess for any power drifts
during the evaluation. If the power drift deviates by more than 5%, the SAR test and drift measurements are
repeated.

As required by 88 2.1091(d)(2) and 2.1093(d)(5), RF exposure compliance must be determined at the maximum
average power level according to source-based time-averaging requirements to determine compliance for general
population exposure conditions. Unless it is specified differently in the published RF exposure KDB procedures,
these requirements also apply to test reduction and test exclusion considerations. Time-averaged maximum
conducted output power applies to SAR and, as required by § 2.1091(c), time-averaged effective radiated power
applies to MPE. When an antenna port is not available on the device to support conducted power measurement,
such as for FRS (Part 95) devices and certain Part 15 transmitters with built-in integral antennas, the maximum
output power and tolerance allowed for production units should be used to determine RF exposure test exclusion
and compliance.
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8. RF CONDUCTED POWERS

8.1. Conducted Powers
8.1.1. Bluetooth

Table 8-1 Bluetooth Conducted Powers

Average Conducted Power
Mode Data Rate Ch. Frequency

dBm mW
0 2 402 11.35 13.65
1 Mbps 39 2 441 11.39 13.77
78 2 480 11.28 13.43
0 2 402 11.26 13.37
2 Mbps 39 2 441 11.24 13.30

78 2 480 11.21 13.21
0 2 402 11.28 1343

Bluetooth 3 Mbps 39 2 441 11.21 1321

(Right Ear)

78 2 480 11.14 13.00

0 2 402 5.23 333

LE 1 Mbps 19 2 440 5.66 3.68

39 2 480 5.45 3.51

0 2 402 5.49 3.54

LE 2 Mbps 19 2 440 5.76 3.77

39 2 480 5.88 3.87

Note: The bolded data rates and channel above were tested for SAR.

Figure 8-1 Bluetooth Transmission Plot
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Equation 8-1 Bluetooth Duty Cycle Calculation for Right ear
- DUTY cycle of this device is 76.8 %.
- DUTY Cycle [%] = (Pulse / Period) X 100 = (2.88/3.75) X 100 = 76.8 %
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Table 8-2 Bluetooth Conducted Powers

Average Conducted Power
Mode Data Rate Ch. Frequency

dBm mW
0 2 402 11.42 13.87
1 Mbps 39 2 441 11.49 14.09

78 2 480 11.37 13.71
0 2 402 11.23 13.27

2 Mbps 39 2 441 11.24 13.30

78 2 480 11.28 13.43

0 2 402 11.25 13.34

Bluetooth
3 Mbps 39 2 441 11.22 13.24
(Left Ear)

78 2 480 11.27 13.40

0 2 402 5.41 3.48

LE 1 Mbps 19 2 440 533 341

39 2 480 5.45 3.51

0 2 402 5.36 344

LE 2 Mbps 19 2 440 533 341

39 2 480 537 3.44

Note: The bolded data rates and channel above were tested for SAR.

Figure 8-2 Bluetooth Transmission Plot
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Equation 8-2 Bluetooth Duty Cycle Calculation for Left ear

- DUTY cycle of this device is 76.8 %.

- DUTY Cycle [%] = (Pulse / Period) X 100 = (2.88/3.75) X 100 = 76.8 %
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9. SYSTEM VERIFICATION
9.1. Tissue Verification

Table 9-1 Measured Head Tissue Properties

Tissue Frequenc Liquid Measured Measured Target Target Conductivity [ Permittivity Test
'II' u I?/IT—R y Temp. Conductivity | Permittivity [ Conductivity | Permittivity | Deviation Deviation Dat
I g (C) (0) (£) (0) (£) ) ) ate
2450 1.762 39.247 1.80 39.2 -2.11 0.12
2402 1.718 39.348 1.76 39.3 -2.39 0.12
HSL2450 21.6 2021.06.07
2441 1.754 39.287 1.79 39.2 -2.01 0.22
2480 1.793 39.072 1.83 39.2 -2.02 -0.33
2450 1.829 38.585 1.80 39.2 161 - 1.57
2402 1.773 38.720 1.76 39.3 0.74 -1.48
HSL2450 21.9 2021.06.08
2441 1.818 38.611 1.79 39.2 1.56 -1.50
2480 1.863 38.475 1.83 39.2 1.80 -1.85

Tissue Verification Notes:

1. The above measured tissue parameters were used in the DASY software. The DASY software was used to perform
interpolation to determine the dielectric parameters at the SAR test device frequencies (per KDB Publication 865664
D01v01r04 and IEEE 1528-2013 6.6.1.2). The tissue parameters listed in the SAR test plots may slightly differ from
the table above due to significant digit rounding in the software.

2. Per April 2019 TCBC Workshop Notes, effective February 19, 2019, FCC has permitted the use of single head-tissue
simulating liquid specified in IEC 62209-1 for all SAR tests.
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9.2. Test System Verification

Prior to SAR assessment, the system is verified to £ 10 % of the SAR measurement on the reference dipole at the
time of calibration by the calibration facility. Full system validation status and result summary can be found in

Page 15 of 72
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Appendix E.
Table 9-2 System Verification Results -1 g
A Normalized
SAR AIILE i Test Tissue |[Frequency LTI fB) I8 LR to 1IW Deviation | Dipole | Probe
System| Temp Temp. Date Type (MH2) Power [ SAR-1g SAR-1g SAR-1g (%) SIN SIN
# €9 (0 (mw) | (Wikg) (Wikg) Ik
(Wikg)
3 22.2 21.6 2021.06.07 | Head 2450 100 52.00 5.24 52.40 0.77 920 7610
3 225 21.9 2021.06.08 | Head 2450 100 52.00 5.46 54.60 5.00 920 7610
Table 9-3 System Verification Results — 10 g
. Normalized
SAR AILE Lk Test Tissue |[Frequency JOr2X8 | AT BT | LBy to 1IW Deviation | Dipole | Probe
System| Temp Temp. Power | SAR-10g | SAR-10g
o o Date Type (MHz) SAR-10 g (%) SIN SIN
# Q) (°Q) (mW) (Wikg) (Wikg)
(Wikg)
3 22.2 21.6 2021.06.07 | Head 2450 100 24.30 2.35 23.50 -3.29 920 7610
3 22.5 21.9 2021.06.08 | Head 2450 100 24.30 2.45 24.50 0.82 920 7610

Specer

Figure 9-1 System Verification Setup Diagram and Photo
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10. SAR TEST DATA SUMMARY

10.1. Standalone Head SAR Data

Table 10-1 Bluetooth Head SAR

Report No. OT-223-RWD-003
(Revision of OT-223-RWD-002)

Maximum | Measured
Device Frequency . Scaling Scaling Measured | Reported
Plot : . Test Spacing Allowed Conducted Power
N Serial Mode Service Positi b b Factor Factor Drift (dB SAR1g SAR1g
0. osition cm ower ower r
Number| MHz Ch. t (Cm) w W (Duty Cycle)| (Power) it (€129, (W/kg) (Wikg)
(dBm) (dBm)
1 SAR1 2441 39 Bluetooth 1 Mbps Right Ear 0 11.5 11.39 1.302 1.026 -0.100 0.233 0.311
4 SAR1 2441 39 Bluetooth 1 Mbps Left Ear 0 11.5 11.49 1.302 1.002 -0.190 0.382 0.499
ANSI / IEEE C95.1 1992 — SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure / General Population Averaged over 1 gram
10.2. Standalone Body/Hands SAR Data
Table 10-2 Bluetooth Body/Hands SAR
Maximum | Measured A
Device Frequency Selliig Scaling Measured | Reported |Measured | Reported
Plot Earphone Test Spacing | Allowed |Conducted| Factor Power
Serial Mode Service Factor SAR1g | SAR1g |SAR10g|SAR 10g
No. Side MH ch Position (cm) Power Power (Duty Drift (dB)
Number z : Sl (Power) Wikg) | Wikg) | (wikg) | (Wikg)
(dBm) (dBm)
SAR1 2441 39 | Bluetooth | 1 Mbps Top 0 115 11.39 1.302 1.026 0.060 0.056 0.075 0.027 0.036
SAR1 2441 | 39 | Bluetooth | 1 Mbps Bottom 0 115 11.39 1.302 1.026 -0.010 0.097 0.130 0.039 0.052
9 SAR1 2441 39 |Bluetooth| 1 Mbps Front 0 11.5 11.39 1.302 1.026 - 0.150 0.646 0.863 0.189 0.252
SAR1 Right E 2441 | 39 | Bluetooth | 1 Mbps Rear 0 115 11.39 1.302 1.026 -0.100 0.233 0.311 0.085 0.114
ight Ear
SAR1 2441 39 | Bluetooth | 1 Mbps Right 0 115 11.39 1.302 1.026 0.120 0.324 0.433 0.119 0.159
SAR1 2441 | 39 | Bluetooth | 1 Mbps Left 0 115 11.39 1.302 1.026 0.190 0.354 0.473 0.131 0.175
SAR1 2402 0 Bluetooth | 1 Mbps Front 0 115 11.35 1.302 1.035 0.160 0.617 0.832 0.181 0.244
SAR1 2480 78 | Bluetooth [ 1 Mbps Front 0 115 11.28 1.302 1.052 0.170 0.626 0.857 0.180 0.247
SAR1 2441 | 39 | Bluetooth | 1 Mbps Top 0 115 11.49 1.302 1.002 - 0.150 0.047 0.061 0.022 0.029
SAR1 2441| 39 |Bluetooth | 1 Mbps | Bottom 0 1.5 11.49 1.302 1.002 -0.190 0.140 0.183 0.053 0.069
SAR1 2441 | 39 | Bluetooth | 1 Mbps Front 0 115 11.49 1.302 1.002 - 0.020 0.455 0.594 0.147 0.192
SAR1 2441 39 | Bluetooth | 1 Mbps Rear 0 115 11.49 1.302 1.002 -0.190 0.382 0.499 0.135 0.176
19 | SAR1 Left Ear [2441| 39 |[Bluetooth| 1 Mbps Right 0 11.5 11.49 1.302 1.002 -0.070 0.809 1.056 0.298 0.389
SAR1 2441 | 39 | Bluetooth | 1 Mbps Left 0 115 11.49 1.302 1.002 -0.160 0.373 0.487 0.122 0.159
SAR1 2 402 0 Bluetooth | 1 Mbps Right 0 115 11.42 1.302 1.019 0.040 0.785 1.041 0.288 0.382
SAR1 2480 78 | Bluetooth | 1 Mbps Right 0 115 11.37 1.302 1.030 - 0.050 0.780 1.046 0.285 0.382
SAR1 2441| 39 |Bluetooth | 1 Mbps Right 11.5 11.49 1.302 1.002 - 0.040 0.803 1.048 0.296 0.386
ANSI / IEEE C95.1 1992 — SAFETY LIMIT Body Limbs (Hands)
Spatial Peak 1.6 W/kg (mW/g) 4.0 Wikg (mWi/g)
Uncontrolled Exposure / General Population Averaged over 1 gram Averaged over 10 gram

Note: Green entry represents variability measurement.
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10.3. SAR Test Notes
General Notes:

1.

w

The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2013, and FCC KDB Publication 447498 DO1v06.

Batteries are fully charged at the beginning of the SAR measurements.

Liquid tissue depth was at least 15.0 cm for all frequencies.

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.

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D01vO06.

Device was tested using a fixed spacing for body testing. A separation distance of 0 cm was considered
because the manufacturer has determined that there will be body available in the marketplace for users to
support this separation distance.

Unless otherwise noted, when 10g SAR measurement is considered, a factor of 2.5 is applied to the
thresholds below.

Per FCC KDB 865664 D01v01r04, variability SAR tests may be performed when the measured SAR
results for a frequency band were greater than or equal to 0.8 W/kg. Repeated SAR measurements are
highlighted in the tables above for clarity. Please see section 11 for variability analysis.

Per FCC KDB 447498 D01v06, SAR Testing was performed on the Flat Phantom for normal use for Head.
Additional SAR Testing was performed on the location closest to the Antenna of similar configuration to
demonstrate compliance.

10. Right ear means tested with right earbud.
11. Left ear means tested with left earbud.

Bluetooth Notes:

1.

Bluetooth SAR was measured with hopping disabled with DH5 operation and Tx Tests test mode type. Per
October 2016 TCBC Workshop Notes, the reported SAR was scaled to the 100 % transmission duty factor
to determine compliance. See Section 8.1.1 for the time domain plot and calculation for the duty factor of
the device.

Per FCC KDB Publication 447498 D01vO06, if the reported (Scaled) SAR measured at the middle channel
or highest output power channel for each test configuration is < 0.8 W/kg for 1g evaluations then testing
at the other channels is not required for such test configuration(s). When the maximum output power
variation across the required test channels is > 1/2 dB, instead of the middle channel, the highest output
power channel was used.
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11. SAR MEASUREMENT VARIABILITY

11.1. Measurement Variability

Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency
band, which was determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media were required for SAR measurements in a
frequency band, the variability measurement procedures were applied to the tissue medium with the highest
measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These additional
measurements were repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device was returned to ambient conditions (normal room
temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.

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

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

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

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

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

5) When 10 g SAR measurement is considered, a factor of 2.5 is applied to the thresholds above.

Table 11-1 Body SAR Measurement Variability Results

Body Variability Results

st 2nd 3rd
Measured
Frequency Frequency . Test . Repeated . Repeated . Repeated .
Band Mode Service Position Spacing SAR (1 9) SAR (1g) Ratio SAR (1g) Ratio SAR (19) Ratio
MHz Ch. (W/kg) (W/kg) (W/kg) (W/kg)
2450 2441 39 Bluetooth 1 Mbps Right 0Ocm 0.809 0.803 1.01 N/A N/A N/A N/A
ANSI / IEEE C95.1 1992 — SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mWi/g)
Uncontrolled Exposure / General Population Averaged over 1 gram

11.2. Measurement Uncertainty

The measured SAR was < 1.5 W/kg for 1 g and < 3.75 W/kg for 10 g for all frequency bands. Therefore, per KDB
Publication 865664 D01v01r04, the extended measurement uncertainty analysis per IEEE 1528-2013 was not
required.
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Manufacturer Model Description Cal. Date Cal. Interval Cal..Due Serial No.
SY Corp. SAR ROOM #3 SAR Shield Room N/A N/A N/A N/A
STAUBLI TX90 XLspeag DASY6 Robot N/A N/A N/A F/20/0019420/A/001
STAUBLI CS8Cspeag-Tx90 DASY6 Controller N/A N/A N/A F/20/0019420/A/001
Speag SE UMS 028 CA DASY6 Measurement Server N/A N/A N/A 1676
STAUBLI SP1 Robot Remote Control N/A N/A N/A D21142608A
Speag SE UKS 030 AA Light Beam SAR #3 N/A N/A N/A 1156
Speag ELI Phantom V8.0 Phantom N/A N/A N/A 2114
Speag MDA4HHTV5 Mounting Device N/A N/A N/A N/A
Speag EX3DV4 SAR Probe 2020-08-31 Annual 2021-08-31 7610
Speag DAE4 Data Acquisition Electronics 2020-08-31 Annual 2021-08-31 1631
Speag D2450V2 Dipole Antenna 2020-08-18 Biennal 2022-08-18 920
HP 8665B RF Signal Generator 2020-08-20 Annual 2021-08-20 3744A01349
EMPOWER BBS3Q7ECK-2001 RF Power Amplifier 2020-08-21 Annual 2021-08-21 1045D/C0536
Agilent E4419B Power Meter 2020-08-21 Annual 2021-08-21 MY45100284
Anritsu ML2495A Power Meter 2020-07-21 Annual 2021-07-21 1924013
HP 8481H Power Sensor 2020-08-21 Annual 2021-08-21 3318A17600
HP 8481A Power Sensor 2020-08-21 Annual 2021-08-21 US37290447
Anritsu MA2411B Pulse Power Sensor 2020-07-21 Annual 2021-07-21 1726430
HP 11692D Dual Directional Coupler 2020-08-20 Annual 2021-08-20 1212A05057
Bird 50-6A-MFN-30 Attenuator 2020-08-20 Annual 2021-08-20 N/A
HP 8491A Attenuator 2020-08-20 Annual 2021-08-20 63272
WAINWRIGHT WLJIS3000-6EF Low Pass Filter 2020-08-20 Annual 2021-08-20 1
Speag DAK-3.5 Dielectric Assessment Kit 2020-11-25 Annual 2021-11-25 1040
Agilent E8357A Network Analyzer 2020-08-21 Annual 2021-08-21 US41070399
ROHDE & SCHWARZ FSP Spectrum Analyzer 2020-07-15 Annual 2021-07-15 100017
ROHDE & SCHWARZ FSV40-N Signal Analyzer 2021-04-16 Annual 2022-04-16 101457
LKM Electronic GmbH DTM3000-Spezial Hand-Held Thermometers 2020-08-26 Annual 2021-08-26 3247
CAS TE-201 Temperature hygrometer 2020-08-25 Annual 2021-08-25 14011777-1
Notes:

1. CBT (Calibration Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator,

coupler or filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the

measurement path. The power meter offset was then adjusted to compensate for the measurement system losses.

This level offset is stored within the power meter before measurements are made. This calibration verification

procedure applies to the system verification and output power measurements. The calibrated reading is then taken

directly from the power meter after compensation of the losses for all final power measurements.

2. All equipment was used solely within its calibration period.
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Table 13-1 Uncertainty of SAR equipment for measurement Body 0.3 GHz to 3 GHz

Uncertainty Uncertainty Probe | Div. C; C U;(v) ;v Vi

No. Error Description Value (1 g Value (10g) | Dist. (g | (10g) 1g (10 g) or Vg

(%)
1 | UiPR.) |Probe Calibration 6.65 6.65 N 1.00 1.00 1.0C 6.65 6 oo
2 | UiPRy) |Isotropy 1.87 1.87 B ] 1.00 1.0 1.08 1.08 @
3 | vw |Linearity 0.60 0.60 4 173 1.00 1.0 035 ) ©
4 |UiFR.s) |Probe modulation response 240 240 R Ji_?_“, 1.00 1.0( 139 1.39 oo
6 | DL} |Detection Limits 1.00 1.00 4 "’{i_.?_% 1.00 0.58 ).58 oo
5 | WBE |Boundary effect 1.00 1.0 R |[Mim 1.00 1.0 0.58 ).58 =
7 | WERE) |Readout Electronics 0.30 )30 N 1.00 1.00 1.0C 0.30 ).3 =
8 | UiTer) |Response Time 0.80 ).80 R | 1.00 1.0C 046 0.46 o
9 | UiTy) |Integration Time 2.60 2.60 B |"Im 1.00 1.0 150 1 oo
10 | Uidwo! |RF ambient conditions—noise 3.00 3. B |Mim 1.00 1.0C 173 1.73 oo
11 | Uidse) (RF ambient conditions—reflections 3.00 3. R Ji:_.?_’» 1.00 1.0( 1.73 1.7 oo
12 | UiPR;;) |Probe positioner mech. Restrictions 0.40 0.40 R |l 1.00 023 ).23 oo
13 | UiFR¢) |Probe positioning with respect to phantom she| 2.90 2 R Ji__?_’» 1.00 1.0( 1.67 1.67 @
14 |U/PP,e) |Post-processing(for max. SAR. evaluation) 2.00 2. R Ji.?_’» 1.00 1.0( 115 1.15 oo
15 | tipU) |Device Holder Uncertainty 3.60 3.60 N 1.00 1.00 1.0 3.60 6 5.00
16 |UiPO gy} | Test sample positioning 1.04 1.27 N 1.00 1.00 1.0( 1.04 1.27 9.00
17 | wrs) |Power scaling 0.00 0. i:4 173 1.00 1.0 0.00 ) =
18 | UPD) |Drift of output power(measured SAR. drift) 5.00 R 173 1.00 1.OC 2.89 2.89 oo
19 | vPLy |Phantom Uncertainty 7.50 7 R {?3 1.00 1.0 433 433 =
20 | LHCS oy |Algoritho for cometing SAR dor deviation: in permistivity and conduotiviy 1.90 1.0 N 1.00 1.00 ).84 1.90 1.60 o
21 | BLCyy |Liquid Conductivity (meas.) 2.00 1.9¢( N 1.00 0.78 .71 1.63 1.35 5.00
22 | BLPuw) |Liquid Permittivity (meas.) 0.37 0.42 N 1.00 0.23 ).26 0.09 0.11 5.00
23 |ULC ) |Liquid conductivity(temperature uncertainty) 1.87 1.71 R 173 0.78 ).71 0.84 1.7 oo
24 | BiLP ) |Liquid permittivity(temperature uncertainty) 0.11 0.13 4 113 0.23 ).26 0.01 0.02 El
Ucfsar) Combined standard uncertainty (%o) 10.44 10.36 347
Extended uncertainty L'(%) 20.88 20.72
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14. CONCLUSION

14.1. Measurement Conclusion

The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Innovation, Science, and Economic Development Canada, with respect to all parameters subject to this test.

These measurements were taken to simulate the RF effects of RF exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests. The results and statements relate only to the
item(s) tested.

Please note that the absorption and distribution of electromagnetic energy in the body are very complex
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with respect to the
field vectors, and the electrical properties of both the body and the environment. Other variables that may play a
substantial role in possible biological effects are those that characterize the environment (e.g. ambient temperature,
air velocity, relative humidity, and body insulation) and those that characterize the individual (e.g. age, gender,
activity level, debilitation, or disease). Because various factors may interact with one another to vary the specific
biological outcome of an exposure to electromagnetic fields, any protection guide should consider maximal
amplification of biological effects as a result of field-body interactions, environmental conditions, and physiological
variables.

14.2. Information on the Testing Laboratories

We, Onetech Corp. Laboratory were founded in 1989 to provide our best service in EMC, Radio, Telecom and

Safety consultation. Our laboratories are accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Address: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, Korea Republic of, 12735
E-Mail: info@onetech.co.kr

Tel: +82-31-799-9500

Fax: +82-31-799-9599

Site Filing:

VCCI (Voluntary Control Council for Interference) — Registration No. R-4112/ C-14617/ G-10666/ T-11842
ISED (Innovation, Science and Economic Development Canada) — Registration No. Site# 3736A-3
KOLAS (Korea Laboratory Accreditation Scheme) - Accreditation NO. KT085

FCC (Federal Communications Commission) - Accreditation No. KR0013

RRA (Radio Research Agency) — Designation No. KR0013
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APPENDIX A: SYSTEM VERIFICATION
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Test Laboratory: ONETECH CO,, LTD. Lab Date: 6/7/2021
System Verification for 2 450 M1z
DUT: D2450V2 - SN:920

Commumcation System: CW;, Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL2450 Medium parameters used: f= 2450 MHz: 6 = 1.762 S/m; & = 39.247; p = 1000 kg/m’
Ambient Temperature: 22.2 °C; Liquid Temperature: 21.6 °C

DASYS Configuration:

- Probe; EX3DV4 - SN7610; ConvF(7.84, 7.84, 7.84) @ 2450 MHz; Calibrated: 8/31/2020
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl631; Calibrated: 831/2020

- Phantom: ELI V8.0 (20deg probe tilt); Type: QD OVA 004 Ax; Serial: 2114

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin =100 mW/Area Scan (7x8x1): Measurement grid: dx=12mm. dy=12mm
Maximum value of SAR (measured) = 7.29 W/kg

Pin =100 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm. dz=5Smm
Reference Value = 73.56 V/m; Power Drift =-0.02 dB

Peak SAR {extrapolated) = 11.8 W/kg

SAR(1g) =5.24 W/kg; SAR(10 g) = 2.35 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 44%

Maximum value of SAR (measured) = 9.23 W/kg

Wikg
9.230

7.392

5.554

3.716

1.878

0.040
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Test Laboratory: ONETECH CO,, LTD. Lab Date: /82021
System Verification for 2 450 M1z
DUT: D2450V2 - SN:920

Commumcation System: CW;, Frequency: 2450 MHz;Duty Cycle: 1:1
Medium: HSL2450 Medium parameters used: f= 2450 MHz: 6 = 1.829 S/m; & = 38.585; p = 1000 kg/m’
Ambient Temperature: 22.5 °C; Liquid Temperature: 21.9 °C

DASYS Configuration:

- Probe; EX3DV4 - SN7610; ConvF(7.84, 7.84, 7.84) @ 2450 MHz; Calibrated: 8/31/2020
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl631; Calibrated: 831/2020

- Phantom: ELI V8.0 (20deg probe tilt); Type: QD OVA 004 Ax; Serial: 2114

- Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Pin =100 mW/Area Scan (7x8x1): Measurement grid: dx=12mm. dy=12mm
Maximum value of SAR (measured) = 7.52 W/kg

Pin =100 mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm. dy=5mm. dz=5Smm
Reference Value = 74.10 V/m; Power Drift =-0.01 dB

Peak SAR {extrapolated) = 12.3 Wikg

SAR(1g) = 5.46 W/kg; SAR(10 g) = 2.45 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 44%

Maximum value of SAR (measured) = 9.59 W/kg

Wikg
9.590

7.680

577

3.861

1.951

0.042
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APPENDIX B: SAR TEST DATA
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Test Laboratory: ONETECH CO,, LTD. Lab Date: 6/7/2021
P01_Bluetooth_1 Mbps_Right Ear_0 cm_Ch.39

DUT: TONE-FP5

Communication System: Bluetooth: Frequency: 2441 MHz:Duty Cycle: 1:1.302
Medium: HSL2450 Medium parameters used: f= 2441 MHz: 6 = 1.754 S/m; & = 39287, p = 1000 kg/m’
Ambient Temperature: 22.2 °C; Liquid Temperature: 21.6 °C

DASY S Configuration;

- Probe; EX3DV4 - SN7610; ConvF(7.84, 7.84, 7.84) @ 2441 MHz; Calibrated: 8/31/2020
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl631; Calibrated: 831/2020

- Phantom: ELI V8.0 (20deg probe tilt); Type: QD OVA 004 Ax; Serial: 2114

- Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (7x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.350 Wikg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=>5mm, dy=>5mm, dz=5mm
Reference Value = 15.79 V/m; Power Drift =-0.10 dB

Peak SAR {extrapolated) = 1.04 Wikg

SAR(1 g) =0.233 W/kg; SAR(10 g) = 0.085 W/kg

Smallest distance from peaks to all points 3 dB below = 8.8 mm

Ratio of SAR at M2 to SAR at M1 =45%

Maximum value of SAR (measured) = 0,530 Wikg

Wikg
0.530

0.424

0.318

0.212

0.106

0.000268
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Test Laboratory: ONETECH CO,, LTD. Lab Date: /82021
P04_Bluetooth_1 Mbps_Left Ear_0 cm_Ch.39

DUT: TONE-FP5

Communication System: Bluetooth: Frequency: 2441 MHzDuty Cycle: 1:1.302
Medium: HSL2450 Medium parameters used: f= 2441 MHz. o= 1 818 S/m; & = 38611, p = 1000 kg/m”’
Ambient Temperature: 22.5 °C; Liquid Temperature: 21.9 °C

DASYS5 Configuration:

- Probe; EX3DV4 - SN7610; ConvF(7.84, 7.84, 7.84) @ 2441 MHz; Calibrated: 8/31/2020
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl631; Calibrated: 831/2020

- Phantom: ELI V8.0 (20deg probe tilt); Type: QD OVA 004 Ax; Serial: 2114

- Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (7x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.063 Wikg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=>5mm, dy=>5mm, dz=5Smm
Reference Value = 16.67 V/m; Power Drift =-0.19 dB

Peak SAR {extrapolated) = 1.61 Wikg

SAR(1 g) = 0.382 W/kg; SAR(10 g) = 0.135 W/kg

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

Ratio of SAR at M2 to SAR at M1 =478%

Maximum value of SAR (measured) = 0.851 Wikg

Wikg
0.851

0.681

0.511

0.340

0.170
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Test Laboratory: ONETECH CO,, LTD. Lab Date: 6/7/2021
P09_Bluetooth_1 Mbps_Front_0 cm_Ch.39_Right Ear

DUT: TONE-FP5

Communication System: Bluetooth: Frequency: 2441 MHzDuty Cycle: 1:1.302
Medium: HSL2450 Medium parameters used: f= 2441 MHz:. 6 = 1.754 S/m; &- = 39.287, p = 1000 kg/m”’
Ambient Temperature: 22.2 °C; Liquid Temperature: 21.6 °C

DASYS5 Configuration:

- Probe; EX3DV4 - SN7610; ConvF(7.84, 7.84, 7.84) @ 2441 MHz; Calibrated: 8/31/2020
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl631; Calibrated: 831/2020

- Phantom: ELI V8.0 (20deg probe tilt); Type: QD OVA 004 Ax; Serial: 2114

- Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (7x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.676 Wikg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=>5mm, dy=>5mm, dz=5Smm
Reference Value = 27.89 V/m; Power Dnft=-0.15 dB

Peak SAR {extrapolated) = 3.37 Wikg

SAR(1 g) = 0.646 W/kg; SAR(10 g) = 0.189 W/kg

Smallest distance from peaks to all points 3 dB below = 7.6 mm

Ratio of SAR at M2 to SAR at M1 = 48.8%

Maximum value of SAR (measured) = 1.83 W/kg

Wikg
1.830

1.464

1.098

0.733

0.367

0.000892
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Test Laboratory: ONETECH CO,, LTD. Lab Date: /82021
P19_Bluetooth_1 Mbps_Right 0 cm_Ch.39_Left Ear

DUT: TONE-FP5

Communication System: Bluetooth: Frequency: 2441 MHz.Duty Cyele: 1:1.302
Medium: HSL2450 Medium parameters used: f= 2441 MHz. o= 1 818 S/m; & = 38611, p = 1000 kg/m”’
Ambient Temperature: 22.5 °C; Liquid Temperature: 21.9 °C

DASYS5 Configuration:

- Probe; EX3DV4 - SN7610; ConvF(7.84, 7.84, 7.84) @ 2441 MHz; Calibrated: 8/31/2020
- Sensor-Surface: 1.4mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl631; Calibrated: 831/2020

- Phantom: ELI V8.0 (20deg probe tilt); Type: QD OVA 004 Ax; Serial: 2114

- Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

- Area Scan (7x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 1.10 W/kg

- Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=>5mm, dy=>5mm, dz=5Smm
Reference Value =29.80 V/m; Power Drift=-0.07 dB

Peak SAR {extrapolated) = 2.22 Wikg

SAR(1 g) = 0.809 W/kg; SAR(10 g) = 0.298 W/kg

Smallest distance from peaks to all points 3 dB below = 5.8 mm

Ratio of SAR at M2 to SAR at M1 =39.9%

Maximum value of SAR (measured) = 1.52 Wkg

Wikg
1.520

1.216

0.913

0.609

0.305

0.00163
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APPENDIX C: PROBE & DIPOLE ANTENNA CALIBRATION
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Accredsed by the Swiss Atcredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiatoral Agresment for the recognition of calibration centificates

Client

Onetech (Dymstec)

Accreditation No.: SCS 0108

Certificato No: EX3-7610_Aug20/2

CALIBRATION CERTIFICATE (Re

| Calbration Equipmont wsed (MRTE citical for caltraton)

ment of No: EX3-7610_Aug20

| Object EX3DV4 - SN:7610
Calbration procedurels) QA CAL-01.v8, QA CAL-14.v6, QA CAL-23.v5, QA CAL-25.v7
Calibration procedure for dosimetric E-field probes
Calibration date August 31, 2020
This cemlicate d the y %o natonal slandards, which realize the physical units of {1
The messurements and the unceriainties with confidence probabilty ate givan on the following pages and are part'of the carsficats
All calk ns have bean 0 the dosed tboratory facilty: anvironment tempeeature (22 £ 3)°C and humicity < 70%

Primary Stendards 0 C% Date (Cenitcate No ) Scheduled Calbration

Power meder NRP SN 104778 09 Apr-20 (No. 217-03100/03101) Ape-21

Power sensor NRP.281 SN 103244 01 Apr-20 (No 217-03100) Apr 21

Powear sansor NRP-Z21 SN. 103245 | 0%-Ape-20 (No. 217-03101) Apr21

Rederance 20 dB Attenuatar 5N (02552 (20} | 31Mar-20 (No 217-03106) Apr2t

DAE4 SN 660 27-Dec-1% (N0, DAE4-660_Dec13) Dec-20

Redarence Prode ESIOV2 SN 3013 31.00c-15 (No. ES3-3013_Dectt) Dec-20

Secondary Standards D Cnack Date {in houss) | Scheduled Check

Power meter £44198 SN: GB41293874 06-Age-16 4in house check Jun-20) in house chack Jun-22

Power sensor E4412A SN MY41406087 06-Ape-18 (in house check Jun-20 In house chack Jun-22

Pawes sonsar E44124 SN 000110210 06-Apr-16 (in house check Jur-20) i house check: Jun-22

RF generator HP B646C SN US3642001700 04-Aug-99 (in house chack Jun-20) In house check: Jun-22

Netwark Analyzer EE358A SN US41080477 31-Mar-14 (In house check Oct-18) In house check: Ou-20

Nama Function Sipnature

Calivrated by Jaton Kestrali Laboratory Tecnnicen ‘:'t_# (&/

|Awmvad by Katja Pokovic Technical Manager

[ This caltvation certéicate shall nct be reprauced axcegt in full wathout wttan approval of tha laboratory,

?ﬁ.

Issued: September 21, 2020
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Calibration Laboratory of

. s Schweizerischer Kalibrierdienst
Schmid & Partner G Service suisse détalonnage
Engineering AG g  Servirio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzertand Swiss Calibration Service
Accreditad by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simudating liquid
NORMx,y,z sensilivily in free space
ConvF sensitivity in TSL / NORMx.y.z
DCcP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B.CD meduiation dependent finearization parameters
Polanization i o rotation around probe axis
Polarization 8 & rotation around an axis that is in the plane normai to probe axis (at measurement canter),
Le., 8 =0 is normal 1o probe axis
Caonnector Angle information used in DASY system to align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devicas: Measurement
Technigues®, June 2013

b) [EC 62208-1,", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
heid and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

c) |EC 82208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in ciose proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz ta § GHz"

Methods Applied and Interpretation of Parameters:

«  NORMy,y,2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-celi; f > 1800 MHz R22 wavequide).
NORMXx,y.z are only intermediate values, 1.e., the uncertainties of NORMXx,y,z does not affect the E*-field
uncertainty inside TSL (ses below ConvF).

*  NORM(f)xy.z = NORMx.y,z * frequency._response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

* DCPxy,z: DCP are numencal linearization parameters assessed hased on the data of power sweep with CW
signal (no uncertainty required). DCP does not 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 Axy.z Bxyz Cxyz Dxyz: VRxy.z A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum cafibration range expressed in RMS voltage across the diode,

¢ ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field {or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (afpha, depth) of which typical uncertainty values are given. These parameters ars
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
Convf is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

* Sphencal isotropy (30 deviation from isotropy): in a field of low gradients reafized using a fiat phantom
exposed by a paich antenna,

«  Sensor Offset. The sensor offset comesponds 1o the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance reguired,

« Connecfor Angie. The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 -~ SN.7610

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7610

August 31, 2020

Basic Calibration Parameters
Sensor X SensorY Sensor Z Unc (k=2)
Noem (uViVim)y" 0.59 0,69 073 +10.1%
‘DCP (mV)" 109.5 107.6 109.7
Calibration Results for Modulation Response
uiD | Communication System Name A B c D VR Max Max
d8 | dBvav B mv dev. Unc®
(k=2)
0 cwW X | 000 | 0.00 100 | 000 | 1435 | +35% | 247 %
Y | 000 | 000 1.00 1381
Z | 000 | 000 1.00 1487
10352- | Pulse Waveform (200Hz, 10%) X | 166 | 6148 | 7.2t | 1000 | 600 | t40% | 296 %
AAA Y | 148 | 6058 | 656 50.0
Z | 162 | 65093 | 681 50.0
10353~ Pulso Waveform (200Hz, 20%) X | 089 | 6000 | 556 699 BDO [ £3.1% | =96%
AAA Y | 087 | 6000 | 536 80.0
Z | 084 | BOOOD | 606 50.0
10354~ | Pulse Waveform (200Hz, 40%) X | 200 | 6600 | 700 | 398 950 | +18% | =96 %
AAA Y | 052 | 6000 | 443 95.0
Z | 200 | 6400 | 500 85.0
10355- | Pulse Waveform (200Hz, 60%) X | 1486 | 13041 | 052 222 | 1200 | +24% | =96%
AAA Y | 1647 | 136,36 | 0.06 120.0
Z | 1312 | 14397 | 1320 120.0
10387- | GPSK Waveform, 1 MHz X | 091 | 6305 | 1166 | 1.00 | 1500 | *+40% | =96 %
AAA Y | 085 | 6431 | 1214 150.0
P4 0.56 5113 10.27 150.0
10388- | QPSK Wavalorm, 10 MHz X | 147 | 5387 | 1305 | 0.00 | 1500 | +16% | +96 %
AAA Y 161 6510 13.57 150.0
Z 1.24 63.18 12.29 150.0
10396- | G4-QAM Wavelorm, 100 kHz X | 174 | 841 1538 | 301 | 1500 | 409% | £96 %
AAA Y | 184 | 6527 | 16.11 150.0
Z | 164 | 6338 | 1490 150.0
10309 | 84-QAM Wavelorm, 40 MHz X | 293 | 6534 | 1438 | 000 | 1500 | 259% | £0.6%
AAA Y | 283 | 6522 | 1435 150.0
Z 2.73 65.03 14.14 150.0
104814 WLAN CCDF, 64-QAM, 400442 X 413 84 .95 14.70 0.00 150.0 240% | +tB86%
AAA Y 4.13 B65.76 15.08 150.0
Z | 378 | 8497 | 1455 150.0

Note: For details on UID parameters see Appendix

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muiltiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

" The uncattainties of Norm X,Y,Z do nat affect the E*.Siold uncentainty inside TSL {see Page 5)
paramster Tty not requred.
£ Uncartanty & delermined using the max. daviation from Snear resp

¥ Numencs
field valus.

spplyng ou

dstripution and s axprassed for the square of the
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7610

vSonsor Model Parameters

c1 c2 | a T T2 T3 T4 T5 T6

l F fF v ms.V? | msV" ms Vv v ol

| X 18.1 133.25 | 31.26 6.75 0.00 493 0.63 0.00 1.00

| Y 14.5 10196 | 3150 | 656 0.00 4.90 0.34 0.00 1.00

[ Z 1.8 8304 | 31.75 345 0.00 4.90 0.45 0.00 1.00

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) -77.3
Mechanical Surface Detection Mode enabied
Optical Surface Detection Mode disabled I
Probe Overall Length 337 mm |
Probe Body Diameter 10 mm

| Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be increased 10 3-4 mm for an Area Scan job.
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Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductivity 5 Depth © Unc |
f (MHz) Parmittivity (S/m) ConvFX | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 419 0.89 11.17 11.17 11,17 0.40 0.80 £120%
835 415 0.90 10.69 10.69 1069 | 047 0.80 +12.0 %
900 41.5 0.97 10.43 1043 10.43 0.34 0.94 £120%
1750 40.1 1.37 .87 B.78 8.76 035 | 088 £ 120 %
1850 40.0 140 | 8.40 840 | 840 0.35 ) 088 +120%
2300 395 1.67 8.17 8.17 8.17 0.29 0.95 +120%
2450 39.2 1.80 7.84 | 7.84 7.84 0.20 106 +12.0%
2600 39.0 ! 1.86 759 | 759 7.59 0.32 0.99 £120%
3500 a7s | 291 6.84 6.84 6.84 035 | 135 | £131%
3700 377 312 6.80 6.80 6.80 0.35 1.35 2131 %
5200 36.0 4.66 5.56 556 5.56 0.40 1.80 £131%
5300 359 4.76 545 545 545 0.40 1,80 £13.1%
5500 356 4.96 5.04 5.04 504 0.40 1.80 131 %
5600 355 5.07 | 4094 494 @ a4 040 1.80 £131%
5800 353 5.27 | 500 5.00 5.00 040 1.80 £13.1%

" Froquancy validty abowe 300 MHz of 2 100 Miz anly applies for DASY vd.4 and higher (see Page 2, elss ¢ is restirictod to + 50 MHz. The
uncerairey = the RSS of the Com® uncertainly at caibeation frequency and tha uncetanty 1o the indicated fequency bond. Freguancy vatidey
Delow 300 MMz is 4 10, 26 40, 50 and 70 MHZ loc ConvF assessments af 30, 84, 128, 150 and 220 MH2 respectvely. Valdey of ComvF assessod st
6 MHz is 4.5 MHz, and Convf assessed at 13 MHz & 8-19 MHz. Above § GHz frequency valdty can be extended 10 £ 110 MHz.

" At fraquencies below 3 GHzZ, the validity of tesue parameters {c and o) can de relaxad 10 = 10% i hquid formula s apgiied 10
measured SAR values. At frequencies above 3 GHz, the valaty of tissue peramelers (c and o) & restricted 10 = 5% The uncentainty & the RSS of
the Comé ity for indicabed tarpet tissoe

P =
¥ Npha/Deph are datermingd during caibeation. SPEAG warrants that the romaining doviahon dus to he bourdary sffect aer compensabion 5
aiways less than ¢ 1% for fraquencias beiow 3 GHz and below £ 2% far frequencies batween 3-8 GHz &t any dstance larges than half the probe op
diameser from the boundary
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Frequency Response of E-Field
(TEM-Cell;ifi110 EXX, Waveguide: R22)

requency response (normalized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

o
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Receiving Pattern (¢), 9 = 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}eaq)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearily Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
f= B35 MHz. WGLS RO (H_convF)

1= 1950 MHz WGLS R22 (H_comf)

‘
.

Deviation from isotropy in Liquid
Error (9, 8), f =900 MHz

>

%
g
Q

10 -08 -06 -04 -02 00 02 04 C©5 08 19
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

uiD Rev | Communication System Name Group PAR | Unc

(dB) | (k=2)

[ oW CW 0.00 | +47%
10010 | CAA | SAR Valigaiion (Square, 100ms. 10ms) Test 10.00 | +96%
10011 | CAB | UMTS-FDD WCOMA 291 | 196%
10012 | CAE | IEEE B02 11b Wil 2.4 GHz (0588, 1 Mbps) WLAN 187 | +96% |
10013 | CAS | IEEE 602 11g WIFi 2.4 GHz (DSSS-OF DM, 6 Mops] WLAN 346 | $96%
10021 | DAC | GSM-FOD (TDMA, GMSK) GSM 339 | +96%
10023 | DAC | GPRS-FDD (TOMA, GMSK. TND) _ GSM 957 | 236%
10024 | DAC | GPRS-FOD (TOMA, GMSK. TN 0-1) GSM 656 | +96%
10025 | DAC | EDGE-FDD (TOMA. BPSK, TN 0) GSM 1262 | +96%

| 10026 | DAC | EDGE.FDG (TOMA, BPSK, TN 0-1) GSW 955 | $+96%
10027 | DAC | GPRS-FDO {TOMA. GMSK, TN 0-1-2) GSM 480 | +96%
10028 | DAC | GPRS-FOO (TOMA. GMSK, TN 0-1-2-3) GSM 355 | 296%
10028 | DAC | EDGE-FDO (TDMA, BPSK, TN 0-1-2) | GSM 776 | £96%
10030 | CAA | IEEE 802.15.1 Bruetooth (GFSK, DH1) Bluelocth 530 | =96%
10031 | CAA | IEEE 80215 1 Betooth (GFSK, DH3) Sivatootn 187 | £96%
10032 | CAA | IEEE 802.15 1 Slueloath (GFSK. DHS) El 116 | =48

| 10033 | CAA | IEEE 802.15.1 Bhietooth (PV4-D0PSK, OH1) El 774 | £06%
10034 | CAA | IEEE 802.15 1 Buetoolh (Pa-OCPSK, DH3) Biuetoath 451 | +06%
10035 | CAA | TEEE 802.15.1 Bx h (PII4-DGFSK, DHS) Blueioath 383 | +96%
10036 CAA | IEEE 802.15 1 Buesooth (8-DPSK. DH1) Bluetooth 801 +56%
50037 | CAA | IEEE B02.15.1 Buetoalh (8-DPSK, DH3 Biuedoalh ATT_ | +06% |
10038 | CAM | IEEE B02.15.1 Biustooth (8-DPSK. D"HS'J) Blustoath 410 | 336%
10038 | CAB | GOMAZ000 {1xRTT, RC1) COMAZ00D 457 | 206%
10042 | CAB | 15-54 /15-136 FOD (TOMAFDM. Pli4-DOPSK, Halirate) AMPS 778 | $96%

10044 | CAA | IS-01/EIA/TIA-553 FDD (FDMA, FM AMPS 000 | +96% |
10048 | CAA | DECT (TOD, TOMAFDM, _FuE Siet, 24) DECT 1380 | 4956 %
10049 | CAA | DECT {TOD, TDMAT DM, GFSK. Double Sial. 12 DECT 1079 | 206 %
10056 | CAM | UMTS-TDD (TD-SCOMA, 1.28 Mcpe) TD-SCOMA 1101 | 296 %
10058 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) GSM 652 | 266%

10058 | CAS | JEEE 802 11b WiFi 2.4 Griz (DSSS, 2 Mbps) WLAN 212 | 296%

70060 | CAB | IEEE BO2. 115 WiFI 2.4 GHz (D555, 5,5 Mbps) WLAN 283 | 296 %
10061 | CAB | IEEE B0OZ 110 m“-‘"“_ﬁa 2.4 GHz (DSSS_11 Mbps) WLAN 360 | 296 %
10062 | CAC | IEEE 802 11ah WIFI 5 GHz (OFOM, & Mbpe} WLAN B68 | 296%
10063 | CAC | IEEE 802 11ah WIFI 5 GHZ (OFDM, @ Mbps) WLAN B83 | 296%
10064 CAC | IEEE B02 11ah WiFi 5 GHz (OFOM, 12 Mbps) | WLAN 909 | 296%
10065 | GAC | IEEE B02 11an WIFI 5 GHz (OFOM, 18 Mbps) WLAN 900 | £96%
10066 | CAC | IEEE B02.11a/h WiFI 5 GHz (OFOM, 24 Mbps WLAN 938 | :968%
10067 | CAC | IEEE 802 11ah WIFI 5 GHz (OFDM, 36 Mbps) WLAN 1012 | 286 %
10068 | GAC | IEEE 802 11ah WiFi 5 GHz (OFDM, 46 Mbps) WLAN 1024 | £96%

| 10069 CAC | |EEE 802.11ah WiFi 5 GHz (CFDM, 54 Mops) WLAN 1056 | £+96%
10071 | CAB | IEEE 802,11g WIFI 24 GHz .G Mbpa) WLAN 383 | +9.6%
10072 | CAB | IEEE 802.11g WiFi 24 GHz (DSSS/OFDM, 12 Mbps) WLAN )62 | 206 %

| 10073 | CAB | IEEE B02.11g WiFi 2.4 GHz (DSSSIOFDM, 18 Mops) WLAN )84 | +06%
10074 | CAB | IEEE 802,11g WiFi 2.4 GHz . 24 Mbps) WLAN 1030  +96%
10075 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 1077 | £06% |
0076 | CAB | IEEE B02.11g WIFi 2.4 GHz (DSSS/OF DM, 46 Mbps) WLAN 1084 | + 56 %
10077 | CAB_ | JEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN 1100 | +96%
10081 | CAB | COMAZ000 (1xRTT, RC3) CDMAZ000 397 | 296%
10082 | CAB | 15-54 /15-136 FOD (TDMAFOM, PIi4-DOPSK, Fulirals) | AMPS 477 | 298%
10080 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-3) GSM 656 | 296%

10037 | CAB_ | UMTS-FOD (HSOFA) WCDMA 398 [ 1969
10096 | CAB um's—rn“oj(nsu—‘ﬁa S 2 WCDMA 398 | 296%

10098 | DAC | EDGE-FUD (TDMA, 8PSK_ TN 0-4) GSM 955 | 196%
10100 | CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, GPSK] LTEFDO 567 | +96%
10101 | CAE | LTE-FDD (SC-FOMA, 100% RB, 20 MHz, 16-OAM] LTEFDO 642 | 96 %
10102 | CAE | LTE.FDD (SC-FDMA, 100% HB, 20 M. 63-CAM) LTEFO0 B0 | +66%
10103 [ CAG | LTE-TDD (SC-TOMA, 100% RB, 20 MHiz. QPSK| LTE-T0D 320 | 296 %
10708 | CAG | LTE.TDD (SC-FOMA, 100% RB, 20 MHZ_16-06M) LTE-TDD 997 | 246%
10105 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz._04-QAM) LTE-T0D 1001 | 206% |
10108 | CAG | LTE-FDD (SC-FDMA. 100% RB, 10 MHz. OPSK] LTE-FDD 580 | +96%
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10109 | CAG | LTE-FOO (SC-FOMA. 100% RB. 10 MHZ, 16-0AM) LTEFDD 643 | 296%
10110 | CAG | LTE-FOD (SC-FDMA, 100% RB. 5 MHz, QPSK) LTEFDO 575 | £96%
10111 | CAG | LTE-FDD (SC-FDMA. 100% RB, 5 Mz, 16-0AM) LIEFDD 548 | =08 %
10112 | CAG | LTE-FOD (SC-FOMA, 100% RB, 10 hHz, G4-GAM) CLTE-FOO 50 | +96%
10113 | CAG | LTE-FOD (SC-FDMA, 100% RB, 5 MHz. 54-QAM) LTE-FDD 62 | =96%
10114 | GAC | IEEE 802.11n (HT Greanbaks. 13.5 Mbos, BPSK) WLAN 10 | +98%
10115 | CAC | IEEE B02.11n (HT Greenfiaid. B1 Mbps. 16-QAM)] WLAN 3 4 +06%
10116 | CAC | IEEE 802.11n (HT Greenfisid. 135 Mbps, 63-OAM) WLAN 81 +96%
10117 | CAC | IEEE 802.11n (HT Muwd, 13.5 Mbos, BPSK WLAN 80 06 %
10118 | CAC | IEEE B02.11n (HT Mixed. 61 Mbps, 16-QAM) WLAN 859 | +06%
10119 CAC | IEEE B02.11n [HT Mixed. 135 Mbps. 64-QAM) WLAN 813 | +86%
10140 | GAE | LTE-FDD (SC-FDMA, 100% RS, 15 MHz, 16-GAM) LTE-FOD 643 | +96%
10141 CAE | LTE-FDD [SC-FDMA, 100% RB, 15 MRz, 64-QAM) LTE-FDD 653 | +06% |
10142 | CAE | LTE.FDD (SC-FOMA, 100% RS, 3 MH2, QPSK) LTE-FDD 573 [ 196%
10143 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-04M) LTE-FDD 635 | +06% |
10188 | CAE | LTE-FDD (SG-FOMA, 100% RB, 3 MH2, 64-QAM) LTE-FDD 665 | $96%
10145 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, GPSK) LTE-FDD 576 | +96% |
10148 | CAF | LTE-FDD (SCFOMA, 100% RB, 1.4 MRz, 16-GAM) LTE-FDO 641 | 2965%
10187 | CAF Lﬁfﬁ%&ﬁm. 100% RB, 1.4 MHz, 64-QAM) LTEFD0 6.72 | 96 %
10149 CAE | LTE.FDO (SCFOMA, 50% RS, 20 MHz, 16-QAM) LTEFDO 642 | +96%
10150 | GAE | LTEFDO (SC-FOMA, 50% R, 20 MHz, 64-QAM) LTEFDD 660 | 496%
10151 | CAG | LTE-TDO (SC-FDMA, 50% 8B, 20 MHz, QPSK) LTE-TD0 028 | =66%

(70152 __| CAG | LTE-TOD (SC-FOMA, 60% RB, 20 MHz, 16-QAM) LTE-TOD 002 | 296%
10153 | CAG | LTE-TOO (SC-FOMA. 50% RB, 20 MHz, 84-0AM) LTE-TOD 1005 | 206 %
10154 | CAG | LTEFOD (SC.FOMA_50% RB, 10 MHz, QPSK) LTE-FOD 75 | 296%
10156 | CAG | LTE-FOD (SC-FOMA. 50% RB, 10 MHz, 16-OAM) LTE-FOD 43 | +96%
10156 | CAG | LTE-FDD (SC-FOMA, 50% RB, 5 MHz, OPSK] LTE-FOD 79 | £96% |
10157 | CAG | LTE-FOD (SC-FOMA. 50% RB, 5 MH2. 16-QAM) T LTE-FOD 49 | £96%
10158 | CAG | LTE-FDD (SC-FOMA 50% RB, 10 MHz, 63-GAM] [ L7E-FDD 662 | 06% |

10158 | CAG | LTE-FOD (SC-FOMA, 50% RB, 5 MHz, 64-QAM) LTE-FOD 656 | £96%
10760 | CAE L———TE-FDO-—‘W‘—FD_MA.—-SO%——RB. 15 MHz. OPS LTE-FOI 582 | +96% |
10161 | CAE | LTE-FDD (SC-FOMA, 50% RB. 1'5"WL-_~'—1&0A!ELM]"_ —__TEFDD 643 | £96%
10162 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz 63-QAM] LTE-FDD 358 | +06% |
10166 CAF LTE-FDD (SC-FOMA, 50% RB, 1.4 Mz, GP5K) LTE-FDD > 46 9. 25__
10167 | CAF | LTE-FDD (SC-FOMA, 50% RB, 1.4 Mz, 16-GAM) LTEFDD 21 | +86%
10168 | CAF | LTE-FDD (SC-FOMA, 50% RB, 1.4 MHz, 63-0AM) LTE-FDD 79 +96%

10168 | CAE | LTE-FDD (SC-FOMA, 1 RB, 20 Wz, GPSK] LTE-FDD 73 | +86%
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 Moz, 16-GAM) LTE-FDD 52 | £9.6%
10971 | AAE | LTE-FDD (SC-FDMA, 1 RB, 20 Mz, 654-GAM| LTE-FDD 43 | $96% |
10172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHZ_OPSK) LTE-TOD 21 | $96% |
10773 | CAG | LTE-TDD (SC-FDMA, 1 RB_ 20 MHz. 16-GAM) LTE-TDD 148 | +96 %
10774 | CAG | LTE-TDD (SC-FDMA, 1 RB. 20 MHz. 64-0AM) LTE-TDD 1025 | +96%
10175 | CAG | LTE-FDD [SC-FDMA, 1 RB. 10 MHz. QPSK] [ 6572 | 296%
10176 | CAG | LTE-FDD (SC-FDMA, 1 RB_ 10 MHz, 16-0AM] LTEFDD 652 | +96% |
10177 | CAY Lmiﬁﬁﬁmx 1 RB, 5 MHz QPSK) LTEFDD 573 | 496%

10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-GAM) LTEFD0 6.52 | 96 %

[ 10178 | CAG | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, 64-0AM] LTEFOD 550 | +96%
10180 | CAG | LTE-FDD | A, 1 RB, 5 MHz BA-0AM) (813 550 | 266 %
10181 | CAE | LTE-FDD [SC-FOMA, 1 RB, 15 MHz, QFSK) LTE-FDD 72 | 296 %
10162 | CAE | LTE-FDD [SC-FOMA. 1 RB, 15 MHz, 16-QAM) LTE-FOD 652 | £96%
10183 | AAD | LTE-FDD (SC-FOMA. 1 RB_ 15 MHz, 84-QAM) LTE-FDD 50 | 06 %
10184 | CAE | LTE-FDD (SC-FDMA, 1 RB. 3 MHz, GPSK) LTE-FDD 573 | 08 %
10165 | CAE | LTE-FDD {SCFOMA, 1 RS, 3 MHZ 15-0AM) LTE-FDD 651 | +08% |
10186 | AAE | LTE-FDD |SCFOMA. 1 RB, 3 MHz. 64-QAM) LTE-FOD 650 | +96% |
10187 | CAF | LTEFDO (SC-FOMA, 1 RB, 1.4 MHZ, QPSK) LTE-FOD 573 | £96%
10188 | CAF | LTEFDO |SC-FOMA, 1 RS, 1.2 MHz, 16-QAM) LTE-FDD 652 | +96% |
10169 | AAF | LTEFDOD (SC-FOMA. 1 RB, 1.4 MHz, B4-QAM) LEFDD 1 650 | +96%
10163 | CAC | IEEE 802 11n (HT Greentield, 6.5 Mbps, BPSK) WUAN | 809 | +96% |
10104 CAC | |EEE 802 11n (HT Gresnfisid, 3% Mops, 16-QAM) WLAN 12 | +96%
10195 | CAC | IEEE 802.11n (HT Greentield, 55 Mbps. 64-GAM) WLAN 21 | 396%
10166 | CAC | IEEE 802.11n (HT Mixad, 6.5 IMbps, 8PSK) WLAN 10 | +96%
10197 | CAC | IEEE 802,110 (HT Mixad. 36 Mops, 16-QAM] WLAN 813 | +96% |
10186 | CAC | IEEE 802.11n (HT Mixed, 65 Mops, 63-OAM) WLAN 27 | +96%
10219 | CAC | IEEE 802.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 803 | $96%
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(10220 | CAC | VEEE 802.11n (HT Mixed. 43.3 Mbgs, 16-GAM) WLAN 113 | +96%
10221 | CAG | IEEE 802.11n (HT Mixed, 72.2 Mbps, 54-OAM) WLAN 27 | +96%
10222 | CAC | IEEE B02 11n (HT Mixed. 15 Mbos, BPSK) WLAN 06 | $96% |
10223 | CAC | [EEE B02.11n (HT Mamd. 50 Mbps, 16-0AM) WLAN 848 | 396% |
10224 | CAC | IEEE P02 11n (HT Mixed. 150 Mbps, 62-QAM) WLAN 08 | 96 %
10225 | CAB | UMTS-FDD (HSPA®) WCDMA 97 | 296
10226 | CAB | LTE-TDO (SC-FOMA, 1 RB, 14 MHz, 16-0AM) LTE-TDO 40 | 296 %
10237 | CAB | LTE-TDO (SCFDMA. 1 RB, 1.2 MHz, 64-0AM) LTE-TOD 1026 | 296 %
10228 | CAB | LTE-TDD (SC-FOMA, 1 RB. 1.4 MHz, GPSK) LTE-T00 922 | =08%
10228 | CAD | LTE-TOD( MA_ 1 RS, 3 MHz. 16-0AM) LTE-TOD 948 | +96%
10230 | CAD | LTE-TDD (SC-FDMA_1 RB, 3 MHz, 64-GAM) LTE-TOD 1025 | =88% |
10231 | CAD_| LTE-TDD (SC-FDMA. 1 RS, 3 MHz, QPSK) LTE-TOD 519 | +96%
10232 | CAG | LTE-T0D (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-T0D G48 | 06 %
10233 | CAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 63-QAM) LTE-T0D 1025 | +96%
10234 | CAG | LTE-TDD (SC-FDMA, 1 RB, 6 MHz, QPSK) LTE-TDD 921 | :06% |
10235 | CAG | LTE-TDD (SC-FDMA, 1 RB. 10 MH2 16-GAM] LTE-TDD 943 | +96%
10238 | CAG | LTE-TDD (SC-FDMA, 1 RB. 10 MHz, £4-GAM) LTE-TDD 1025 | +96% |
10237 | CAG | LTE-TDD %-Fm 1RB, 10 MHz, QPSK) LTE-TDD 921 | +96%
10238 | GAF | LTE-TDD (SC-FDMA. 1 RB. 15 MHz, 16-QAM) LTE-TDD 948 | +96% |
10238 | CAF | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, B4-GIAM) LTE-T00 10.25 | $96 %
10240 | CAF | LTE-TDO (SC-FOMA. 1 RB. 16 MHz, QPSK) LTE-TDO 921 | +96%
10241 | CAB | LTE-TDO (SC-FOMA, 50% RB, 1.4 MHz, 16-QAM) LTE-T00 982 | =06%
10242 | CAB | LTE-TDO (SC-FOMA. 50% RB, 1.4 MHz, 64-QAM) LTE-TDO 986 | +96%
| 10223 | CAB_| LTE-TOO (SC-FOMA. 50% RS, 1.4 MHz, GPSK) LTE-T00 G46 | =98 %
10244 | CAD | LTE-TOD (SC-FOMA, 50% RB, 3 MHz, 16-QAM) LIE-10D 1006 | +96%
10245 | CAD | LTE-TOD (SC-FDMA, 50% RB. 3 MHz. 54-QAM) LTE-TOD 1006 | $96% |
10246 | CAD | LTE-TDD (SC-FDMA, 50% RB. 5 MHz QPSK) LTE-TDD 930 | $06%
10247 | CAG | LYE-TOD (SC-FDMA, 50% RB, 5 MHz. 16-OAM) LTETDD 981 | 496%
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 Mtz 64-QAM] LTE-TDD 1000 | +6.6%
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB. 5 MHz. QPSK) LTE-TDD 929 | 398%
10250 | GAG | LTE-TDD (SC-FDMA, 50% R, 10 MHz, 16-QAM) LTE-TOD 981 | +96%
10251 | CAG | LTE-TDD (SC-FOMAM, 50% RB, 10 MHz, 62.GAM) LTE-TDD 1017 | 296 %
10252 | CAG | LTE-TDD (SC-FDMA. 50% RB, 10 MHz, QPSK) LTETDO 924 | 206%
10253 | CAF | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, 16-QAM) LTE-TOR 8980 | +96%
10254 | CAF | LTE-TOD (SC-FOMA, 50% KB, 15 MHZ, 64-0AM) LTE-TDD 10.14 | =296 %
10255 | CAF | LTE-TDO {SC-FOMA. 50% RB, 15 MHz, QPSK) LTE-T0D 820 | £96%
10256 | CAB | LTE-TDO (SC-FDMA. 100% RB, 1.4 MHZ_16-QAM] LTE-TOD D06 | £96 %
10257 | CAB | LTE-TDO (SC-FOMA. 100% RB. 1.4 MHz. B4-GAM| LTE-TOD 1008 | +96%
10256 | CAB_| LTE-TDO (SC-FOMA, 100% RB, 1.4 MHz, QPSK) LTE-TDD )34 | 06 %
10258 | CAD | LTE-TDD (SC-FOMA. 100% RB, 3 Mz, 16-QAM) CTE-TDD 388 | £06%
10260 | CAD | LTE-TDO (SC-FOMA. 100% RB. 3 MHz. 64-QAM) LTE-TDD 367 _| +96°% |
10261 | CAD | LTE-TDD (SC-FDMA. 100% RE, 3 MHz, OPSK) LTE-TDD 524 | $96%
10262 CAG | LTE-TDD (SC-FDMA. 100% RB, 5 MHz, 16-QAM) LTE.-TDD 3 83 +96%
10253 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAN LTE-TDD 1016 | +9.6%
10254 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-TDD 923 | +96% |
10265 | CAG | LTE-TDD (SC-FDMA, 100% KB, 10 MHz. 16-CAM) LTE-TDD 992 | +96%
(10266 | CAG | LTE-TDD (SC-FOMA, 100% RB. 10 Mz, 64-GAM) LTETCO 1007 | +66%
10267 | CAG | LTE-TDD (SCFDMA, 100% BB, 10 MHz. GPSK) LTE-TOD 930 | 296%
10268 | CAF | LTE-TDD (SC-FOMA, 100% RB. 15 MHz 16-QAM) LTE-TOD 10.06 | 296 %
(10288 | GAF | LTE- -FOMA, 100% RB. 15 MHz, B4-QAM) LTE-TOL 1013 | 2985
10270 | CAF | LTE-TDD (SC-FOMA, 100% RB. 15 MH2, QPSK) LTE-TOD G956 | =08 %
| 10274 | CAB_| UMTS-FDD [H5UPA, Sublest 5. 3GPP RelR.10) VICOMA 487 | +098%
10275 | CAB ums-‘r‘ﬁws—(m'a Sublest 5, YGPP Reid 4) WCOMA 396 | +96%
10277 | CAA | PHS (QPSK) PHS 1181 | +96%
| 10278__| CAA_| PHS (QFSK, BW B84MHZ. RolloH 0, PHS 1181 | +96%
10279 | CAA | PHS (QPSK, BW B84MHz. Rolloh 0,34) PHS 1218 | +96 %
10280 | AAB | COMA2000, RC1, 5058, Full Rate COMAZI00 381 | 298%
10281 | AAB | COMA2000, RC3. S055, Full Rate COMAZI00 346 | $96% |
10292 | AAB | CDMA2000, RC3. S032, Full Rats CDMA2000 39 | 96 %
[ 30233__| AAB | COMA2000, RC3. 503, Full Rate CDMAZ000 50 | +96%
10295 | AAB_ | COMA2000, RC1, SO3, 1/81h Rata 25 Ir. COMAZO0O 1249 | 396 %
10297 | AAD | LTE-FDD (SG-FOMA. 50% RB. 20 MHz, QPSR) LTE+D0 581 | $96%
10298 | AAD | LTE-FDD (SC-FOMA, 50% RB, 3 MHz GPSK) LTE-FOO 572 | +06%
10298 | AAD | LTE-FOD (SC-FOMA, 50% D, 3 MHz. 16-0AM] LTEFOD 538 | =96 %
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10300 | AAD | LTE-FDO (SC-FDOMA, 50% RB, 3 MHz. LTE-FOD G660 | +86%
10301 | AAA | IEEE 802 16e WIMAX (2918, 5ms, 10MH=. OPSK. PUSC) WIIAX 1203 [ 296%
70302 | AAA | |EEE 802,168 WIMAX (29,18, Sms, 10MHz. PUSC, 3CTRL) | WIMAX 1257 | 296 %
10303 | AAA | IEEE 802,160 WIMAX (3115, 5ms, 10MHz. 640AM, PUSC) WIMAX 1252 | 296%
10304 | AAA | IEEE 802,166 WIMAX (29:18, 5ms, 10MHz, 64QAM, PUSC) WINAX 186 | 296 %
10005 | AAA | IEEE 802.16e WIMAX (31:15, 10ms, J0MHZ, G4GAM, PUSC) WIBAAX 1524 | 296%

10306 | AAA | IEEE 802 160 WINMAX (29 18, 10me. T0MHZ. BA0AM, PUSC) WMAX 1467 | 206%

10307 | ARA | TEEE 802.166 WIMAX (29-18, 10ms. 10MHz. QPSK, PLSC) WIMAX 1449 | 296 %
10308 | ANA™ | TEEE 802,160 WIMAX (20 16, 10ms. 10MHz_180AM, PUSC) T WMAX 1448 | =06%
10308 | AAA | ICEE B02.168 WIMAX {28 18, 10ms, 10MHz. 16CGAM AMC 2%3) WiIAX 1458 | 2968 %
10310 | ARA | TEEE B02.160 WIMAX (25 18, 10ms, 10MHz. QPSK. AMC 243 WIMAX 1457 | +06%
10311 | AAD | LTE-FDD (SC-FDMA, 100% RE, 15 MHz, GPSK) LTE-FOD 606 | +96%
10313 | AAA | IDEN 13 IDEN 1051 | +96% |
10334 | AAA | IDEN 16 iDEN 1348 | +86%
10315 AAB | IEEE 802 11b WIFi 2.4 GHz {DSSS. 1 Mbps, 96pc de) WLAN 1.71 496%
10318 | AAB | IEEE 802 119 WiF 2.4 GHz (ERP-OFDM, 6 M dc) WLAN B36 | +96%
10317 | AAC | IEEE 802 11a WiFI 5 GHz (OFDM. 6 Mbps, 850 do) WLAN 838 | +06% |
10352 | AAA | Puise Wavelorm (200Hz. 10% Gererc 1000 | 296%
10353 | AAA | Puise Waveform (200Hz 20% Generic 699 | 496%
10354 | AAN | Puisa Wavelorm (200Hz 40% Genernc 398 | 296%
10355 AAA | Puize Waveform (200Mz. B0%) Genernc 222 296 %
10356 | AAA_ | Pulsa Wavelorm (200Hz. B0%) Genesic 097 | =956 %
10387 | AAA | QPSK Wavelorm, 1 MHz G 510 | £96%
10338 | AAA | QPSK Waveform, 10 Mz Generic 522 | :98%
10396 | AAA | 64-QAM Wavelotm, 100 kHz Generic 627 | 206%
10398 | AAA | BA-OAM Waveform, 40 MHz Generic 527 | +06%
10800 | AAD | IEEE 8021180 WIFI [20MHz, 64-QAM, S8pc dc WLAN 337 | +06%
10401 | AAD | IEEE B02.112c WiFi [40MHy. B3-QAM, S9pc dc WLAN 360 | 496%
10402 | AAD | IEEE B02.71ac WIF) (0MH2. 64-QAM, 99p¢ de WLAN 853 | +06% |
10503 | AAB | CDMA2000 {1xEV-DO, Rev. 0) COMAZ000 376 | +9.6%
10404 | AAB | CDOMAZ000 (1xEV-DO, Rav, A) [# 377 _| 296%
10406 | AAB ommj' RC3, SC32. SCHO, Full Rate COMAZ000 522 | 96%
10810 | AAG | LTE-TDO [SC-FOMA, 1 RB_10 MHz, QPSK, UL Sub»234.768) | LTETOD 82 | 296 %
10414 AAA | WLAN CCDF, 63-QAM, 4OMHZ Genenc 3.54 £96%
10415 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, S9ps oe) WLAN 154 | 296 % |
10416 | AAA | IEEE 802.119 WIFi 2.8 GHz (ERP-OFDM, & Mops, 999¢ dc) WLAN B23 | 296%
10417 | AAB | IEEE 802.11ah WIFI 6 GHz (OFOM, & Mbgs, 98pe dc) WLAN 23 | 296%
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFOM, 6 Mbps, 59pc, Lang) | WLAN 14 | 296 %
10418 | AAA | IEEE B02 11g WiFI 2.4 GHZ (DSSS-OFDM, 6 Mbps, 99c. Short) | WLAN 819 | =986% |
10422 | AAB | IEEE 802.11n (HT Greenfield, 7.2 Mbps, BPSK) WLAN 32 | £86%

10423 | AAB | IEEE 802.11n (HT Groenfieid, 43,3 Mbps, 16-QAM) WLAN 47 | £96%
10424 | AAB | IEEE 802.114n (HT Geeenfieid, 72.2 Mbps, 64-QAM) WLAN 840 | 06 %
10425 | AAE | IEEE B02.11n (HT Groerfeld, 15 Mbps. BPSK) WLAN 341 | £98%
10426 | AAB | IEEE B02.19n (HT Gresnfield. 90 Mbps. 16-QAM) WLAN 345 | +96 %
10427 ARB | TEEE B02.11n (HT Greenbeld. 150 Mips, 54-0AM) WLAN ad1 £9.6 %
10430 | AAD | LTE-FOD [OFDMA 5 MHZ E-TM 3.1) LTE-FOD 28 | +96%
10431 | AAD | LTE-FDD (OFDMA, 10 MHz, ETM 3.1 LTE-FDD 38 | +96%
10432 | AAC_ | LTE-FDD (OFDMA, 16 MHz, E-TM 3.1 LTE-FOD 34 | £906%
10433 | AAC | LTE (OFDMA. 20 MHz, E-TM 3.1 LTE-FDD 34 | $+968%
10434 | AAA | W-CDMA (BS Test Modol 1, 64 DPGH) WCDMA 60 | $66% |
10435 | AAF | LTE.TDO (SC-FOMA, 1 RB. 20 MH2, QPSK, UL Sub LTE-TDD 82 | +96% |
10447 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1 *4% LTE+DD 756 | 296%
10448 | AAD | LTE-FDO (OFDMA, 10 MHz. E-TM 3.1, Clippin 44% LTEFDO 753 | 296 %
10443 | AAC | LTE-FDO (OFDMA, 15 MHz, E-Th 3.1. Cliping 44%) LTEFCD 75 9.6 5

1450 |'AAC | LTE-FDO (OFDMA, 20 MHz. E-TM 3.1 Clipping 44%) LEFDO 748 | 298%
10461 | AAA | W-COMA (8BS Test Modal 1, 64 DPCH. Clisping 44%) WCOMA 759 | 206 %
10453 | AAD | Vaidaton (S 10me. 1ms) Tast 1000 | =96 %
10456 | AAS | IEEE 802 17ac WiFi (160MHz, 64-QAN, G9p¢ dc) WLAN 63 | £96%
10457 | AAA_| UMTSFDO (OC-HSDPA) “WCOMA 62 | £96%
10458 | AAA | CDMAZD00 (1xEV-DO. Rev. B. 2 carrirs) COMA2000 55 | +06%
10450 | AAA | COMA2000 (1xEV-DO. Rev, B, 3 carrers) COMA2000 25 | +96% |
10460 | ARA | UMTS-FDO (WCDMA, AMRy “WCOMA 239 | +96%
10461 | AAB | LTE-TDD (SC-FDMA. 1 RS, 1.4 MHz, QFPSK, UL Sub) LTE-TDD 782 | $96%
10462 | AAB | LYE-TDD (SC-FOMA, 1 RB, 1.4 Mz, 16-QAM. UL S5u5) LTE-TDD 830 | +96% |
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10463 | AAB | LTE-T00 (SC-FOMA, 1 RE, 1.4 MHz, 64-GAN, UL Sub) LTE-TDD 856 | 96 %
10464 | AAC | LTE-TDO (SC-FOMA. 1 RB. 3 MHZ OPSK_ UL S1%) LTE-T00 782 | 296%
10465 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz. 16-QAM, UL Sub) LTE-TOO 332 | 206%
10466 | AAC | LTE-TOD (SC-FOMA. 1 1B, 3 MHz, 84-QAM, UL Sub) LTE-T00 857 | +06% |
10467 | AAF | LTE-TOD (SC-FDMA. 1 RB, 5 MHz, QFSK, UL Subj LTE-TOD 782 | +96%

| 10488 | AAF | LTE-TDD (SC-FDMA I RS, 5 MHz, 16-QAM. UL Sub) LTE-TOD 832 | 9.
10460 | AAF | LTE.TDD (SC-FDMA, 1 1B, 5 MHE, B4-QAM, UL Sub) LTE-TOD 856 | +96%
10470 | AAF | LTE-TDD (SC-FDMA, 1 A8, 10 Mz, GPSK, UL Sub) LTETOD 782 | 206%
10471 | AAF | LTE.TDD (SC-FDMA, 1 RB, 10 MHz, 18-0AM, UL Sub) LTE-T0D 832 | :96%
10472 | AAF | LTE-TDD (SC-FDMA, 1 RE_10 MHz, 64-QAM, UL Sub) LTE-TDD 857 | +96%
10473 LTE-TDD (SC-FDMA, 1 RB. 15 MHz. GPSK. UL Sub) LTE-TDD 782 | 296%
10474 | AAE | LTE-TDD [SC-FDMA, 1 RB. 15 MHz, 16-0AM, UL Sub LTE-TDD 532 | 196%
10475 | AAE | LTE-TDD (sc-%_v_g% 15 MHz. 54-QAM, UL Sub LTE-TOD 57 | +96%
10477 | AAF | LTE.TD0 (SC-FDMA, 1 RB. 20 MHz, 16-QAM, UL Sub LTE-TOD 832 | :98%
1078 | AAF | [TE-TDO (SC-FOMA, 1 RE. 20 MHz, 64-QAM, UL Sub LTETCD 57 | +96%
10479 | AAB | LTE-TDO (SC-FDMA, 50% RS, 1.4 MHz, QPSK, UL Sub) LTE-T0O 74| =86%
10480 | AAB | LTE-TDD (SC-FDMA, 50% RS, 1.4 MHz, 16-OAM, UL Sub) LTETDO 1B | £96%
10481 | AAB | LTE.TDD (SC-FOMA, 50% RB, 1.4 MHz, 63-QAM, UL Sub LTE-T00 A5 | +06%
10482 | AAC | LTE-TOD (SC-FDMA, 50% RB, 3 MHz, GFSK, UL Sub) LTE-T00 Tt | +86%

| 10483 | AAC | LTE-TOD (SC-FOMA. 50% RB, 3 MHz, 15-QAM, Sub) LTE-T0D 835 | +06%
10484 | AAC | LTE-TDD (SC-FDMA, 50% RE, 3 MHz, 64-QAM, UL Sub) LTE-TDD 847 | +96%
10485 | AAF | LTE-TOD (SC-FOMA 50% RB, 5 MHz, QPSK, UL Sub LTE-T0D 755 | 206%
10486 | AAF | LTE-TOD (SC-FOMA. 50% RB. b MHz, 16-GAM, UL Sub) LTETDD 838 [ 196%
10487 | AAF | LTE-TDD (SC-FDMA. 50% RB. 5 MHz, 64-QAM, UL Sub) LTE-T0D 880 | +9.6% |
10488 | AAF | LTE-TDD (SC-FDMA 50% RB. 10 MHz. QPSK_UL Su0) LTETOD 770 | 496%
10489 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MH2, 16-QAM, UL Sub) LTE-TOD 31 | 298%

10490 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM, UL Sub) LTE-TDD 54 | 296%

10491 [ AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK, UL Sub) LTE-TDD 774 | 296%
10492 | AAE | LTE.TDD (SC-FOMA, 50% RB, 15 MHz, 16-0AM, UL Sub] LTE-TDD 41 | 2968%
10453 | AAE | LTE-TDD (SC-FDMA, 50% R8, 15 MHz, 64-QAM, UL Sub) LTE-TDD 55 | 296%
10494 | AAF | LTE-TDO (SC-FDMA, 50% RB, 20 MHz, QPSK, UL Sub) LTE-TOD 74 | 206%
10405 | AAF | LTE-T00 (SC-FOMA. 50% RB, 20 MMz, 16-QAM. UL Sub) LTE-T00 37 | +96%
10466 | AAF | LTE-TDO (SC-FDMA, 50% RS, 20 MHz, 64-QAM. UL Sub) LTE-TOO 54 | £06%
10407 | AAB | LTE-TOD (SC-FOMA, 100% RB. 1.4 MHz GPSK_ UL Sub) LTE-TDO 67 | +96% |
10468 | AAB | LTE.TOD (SC-FOMA, 100% RB. 1.4 MMz, 16-0AM. UL Subj L(TE-TDD 840 | +96%
10459 | AAB | LTE-TDO (SC-FOMA. 100% RB, 1.4 MHz. 64-QAM, UL Sub) LTE-TOD 868 | +96%

| 70500 | AAC | LTE-TDD (SC-FOMA. 100% RB. 3 MHZ OPSK. UL Su) T LTE-TOD 767 | +96% |
10501 | AAC_| LTE-TOD MA_100% RB, 3 MiHz_16-0AM, UL Sub) LTE-TOD 344 | 296%
10502 | AAC | LTE-TDD (SC-FDMA. 100% RB, 3 MHz. E4-QAM, UL Sub) LTE-TOD 52 | 296% |
10503 | AAF | LTE-TDD (SC-FOMA. 100% RB, § MMz, QPSK. UL Sub) LTE-TDD .72 +96%
10504 | AAF | LTE-TDD (SC-FOMA, 100% RB8, § MHz, 16-2AM, UL Subj LTE-TDD 31 | 466%

10505 | AAF | LTE-TOD (SC-FDMA. 100% RB, 5 MHz, 64-0AM, UL Sub) LTE-TDD 54 | $06%
10506__| AAF | LTE-1DD (SC-FOMA. 100% RB, 10 MHz, GPSK, UL Sub) LTE-TDD 74 | +96%
10507 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM. UL Subd) LTE-TOD 836 | 206%
10508 | AAF | LTE-TD FDIMA, 100% RB, 10 M. 64-GAM. UL Sub) LTE-TOD B55 | 498 %

10508 | AAE | LTE-TDD (SC-FDMA, 100% RS, 15 MHz. OPSK, UL Sub) LTE-TDD 799 | 206%
10510 | AAE | LTE-TDD (SC-FDMA, 100% RS, 15 Mz, 16-QAM_ UL Sud) LTETDD BA3 | 206%

(10517 | AAE | LTE-TDD (SC-FOMA, 100% RB, 15 Mz, 64-QAM. UL Sub) LTE-TOD 851 | +06% |
10512 | AAF | LTE-TDD (SG-FDMA, 100% RB, 20 MHz OPSK_ UL Sub) LTE-TDO 774_| £96%

10513 |TAAF | LTE-TDD (SC-FDMA, 1005 RB, 20 MHz, 16-GAM, UL Sub) LTE-TOO 842 | +06 % |
10514 | AAF | LTE.TDD (SC-FOMA, 100% RB, 20 MH2, 83-QAM, UL Sub) LTE-T00 345 | +06%
10515 | AAA | IEEE BOZ 110 Wiri 2.4 GHz (DSSS, 2 Mbps, $9pc do) VILAN 158 | 4+66%

10516 | AAA | IEEE B02 115 WiFl 2.4 GHz (D555, & 5 Mbps. S9pc do) WLAN 57 | +96%
10517 | AAA | IEEE B0Z 11D Wikl 2.4 GHz (DSSS, 11 Mbps, 99pc 05 WILAN 58 | 196%
10618 | AAB | IEEE 802 t1am WIFi 5 GHz (OFOM, 9 Mbps, 99p¢ de) WLAN 823 | 156%
10518 | AAB | IEEE 802 11ah WIF| 5 GHz (OFDM, 12 Mips, S9pc oc) | WLAN 839 | 396%
10520 | AAB | IEEE 802118 WiFi 5 GHz (OFDM, 18 Mnps, 9966 6o) WLAN 812 | 496%

(10521 | AAS | IEEE 802.11a/h WIFI 5 GHz (OFDM, 24 Mops. S9pc 6¢) WLAN 797 | 296%
10522 | AAS | IEEE 802,11aih WIFi 5 GHz (OFDM, 36 Mops. 99pc oc)_ WLAN A5 | 296 %
10523 | AAB | IEEE 802.11ah WiFi 5 GHz (OFDM, 48 Mbps. 99pc dc) WLAN 08 | 196%
10528 | AAB | IEEE 802.11amh WiF) 5 GHz (OFDM, 58 Mbgs, 83pc ac) WLAN 27 | 296%
10625 | AAS | IEEE 802.11ac WiFi (20MHz. MCS0, 89pc dc) WLAN B36 | 296%

| 10526 | AAB | IEEE B02.17az WiF1 (20MHz, MCS1. 98pc dc) WLAN 842 | 96%
10527 | AAB | IEEE B02 1%ac WIFi (20MHz. MCS2. 99pc de) WIAN 821 | *06%
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10528 | AAB | IEEE 804 11ac WIFI (20MHZ, MCSa, de) WLAN 3.36 | 296 %
10529 | AAB | IEEE 802.17ac WIFi (200Hz, MCS4, 989¢ dc) WLAN 836 | 206 %
10531 | AAB | IEEE 802 11ac WIFI (20MFz, MCS8, 9% ot) WLAN 543 | 296%
10532 | AAB | IEEE 802.11ac WIFI (20MHz. MCS7, 99pc 0c) VILAN 29 | £38%
10533 | AAB_ | IEEE 802 11ac WIFI (20MHz. MCS8, 95pc oc) WLAN 836 | =06 %
10534 | AAB_| IEEE 502.118c WiFi (40MHz MCSD, 98pc oo WLAN 45 | $06%

(10535 | AAB | IEEE 802 11ac WIF| (40MHZ. MGS1, 00pc 6¢) WLAN 845 | +06%
10536 | AAB | TEEE B0 11ec Vit (40MH2. MCS2. 99pc do) WLAN | 832 | +96%
10537 | AAB | IEEE B2 110c VAT (S0MHz. MCS3, S0pc dc WLAN | 844 [ 296 %
10538 | AAB | EEE €02 1160 Wi (40MH2. MCS4. 98pc dc WLAN 54 | +96%
10540 | AAB | [EEE BOZ 116C WiFi (40MHz, MCSB, 99pc dc WLAN 33 | 496%
10541 | AAB | [EEE 802 11ac WIF| (40MHz, MCS7. 99pe dc) WLAN 45 | 29
10542 | AAB | IEEE B0Z 118 WiFi (40MHz, MCS8, 39pc dc) WLAN 565 | 296%
10543 | AAS | [EEE B02 11ac WiFi (40MHz, WGS9, 999¢ dc) WLAN 5685 | 96 %
10544 | AAB | |EEE 802 11ac WiFi (EOMHz, MCS0, 98pc dc) WLAN 547 | 296 %
10545 | AAB | IEEE 802.17ac WIFI (B0MHz, MCS1, 99pc 06) WLAN 855 | =96 %
10546 | AAB | IEEE 802.11ac WiF| (BOMHz, MCS2, 98pc da) WLAN 35 | £86%
10547 | AAS | IEEE 802.17ac WIFi (BOMHz, MCS3, 99pc oo} WLAN 40 | +96%
10588 | AAB | IEEE 802.11ac WIF| (B0MHz. MCS4, 98¢ oc) WUAN 37 | +06%
10550 | AAE | IEEE B02.11ac WIFI (80MHz, MCS6, 99pc oo WLAN 38 | 396%
10851 | AAB | [EEE B02.1%ac WIFl (80MHz. MCST, 99ps da) WLAN 850 | +96

10552 | AAB | IEEE B02.118% WiFi (80MHZ. MGSS, 99pc oc) WLAN 542 | 496%
10555 | AAB | IEEE BO2.11ac WIFi (90MHz, MCSS, 89pc b WLAN 345 | +96%

10554 | AAC | IEEE B02.11ec VWiFi {160z, MCS0, 99pc 4] WLAN 48 | 196%
10555 | AAC | IEEE B02.11ac VWiFl {160ME2, MCS1, 89pc oe) WLAN 847 | +96%

10556 | AAC | TEEE B02 118c WiFi (160MHz, MCS2, 99pc o) WLAN 850 | 496%
10557 | AAC | IEEE BO2 11ac WiFl {160MHz MCS3, 98pc o2} WLAN 852 | 296%

10558 | AAC | IEEE 802 11aC WiFi (160MIHZ. MCSA, 98pc o WLAN 861 | 296 %
10560 | AAC | IEEE 802 11ac WiFl (100MHz. MECS6, B9pc 00 WLAN B73 | 989

10561 | AAC | IEEE B02 113C WiFi (160MHz. MCST. B6ps de WLAN B.56 | =96 %
10562__| AAC | IEEE B02.118C WiFi (160MHz, MCS6. B9pc o WLAN B6I | =06 %

10563 | AAC | IEEE 802.113c WIF| (1608Hz, NCSS, Bapc ViLAN .77 | £96%

10564 | AAA_ | IEEE 802.119 WiFi 24 GHz (DSSS-OFOM, 3 Mbgs, 899¢ dcj VILAN 25 | £96%
10565 | AAA | IEEE 802,119 WiFl 24 GHz (O5SS-OFOM, 12 Mops. 99p¢ do) WLAN 45 | +96% |

10566 | ARA | IEEE 802.11g WiFi 2.4 GHz (DS55-OF DM, 18 Mbpe. G8pe 0c) | WLAN 81 +6.6%
10567 | AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps. 99pc 6o WLAN 800 | +96%
10568 | AAA | IEEE 802110 Vi1 2.4 GHz (DSS5-OFDM, 36 Mbps. 8ape oo WLAN 837 | £06%.
10568 | AAA | IEEE BU2.11g ViFi 2.4 GHz (DSSS-OFDM, 48 Mbps, §9pc dc WLAN 810 | +96%
10570 | AAA | IEEE 802,110 WiF1 2.4 GHx (DSSS-OFOM, 54 Mbps, 89pc dc WLAN 830 [ +96%

| 10571 |TAAA | IEEE B02.11b V) 2 & GHz (0SS5, 1 Mbps, 90pc de) WLAN 99 | 296%
0572 | AMA_| TEEE B02.11b Wil 2.4 GHz (DSSS, 2 Mbps, 30pc do) WLAN 189 | 496 %
10573 | AAA | [EEE BO2.11b WiFl 2.4 GHx 5.5 Mbps, Bpe de) WLAN 98 | 296%

(10574 | AAA | IEEE B0Z 116 WiFl 2.4 GHz (0S5, 11 Mbps, 80pc dc) WLAN 98 | 296%

10575 | AAA | |EEE BOZ 115 WiFi 2.4 GHz |DSSS-OFDM. b Mbps. 80pe 6c] WLAN B59 | +06%

10576 | AAA | IEEE B0Z.11g WIFI 2.4 GHz {0595-OF DM, & Mbps. 9pc dc) WUAN 860 | 206%
10577 | AAA | IEEE 802 11g Wi 2.4 GHz (DSSS.OFDM, 12 Mtps, 90pc o) WLAN 870 | +96%
10578 | AAA | [EEE B02 11g WiFI 2.4 GHz (DSSS-OFDAM, 16 Mips, 90pc dc) WLAN B4% | +96%

10573 | AAA_| IEEE 802.11g WiFi 2.4 GHz (DSSS-OFOM, 24 Mops, 90pc dt) VWLAN B36 | +96%
10580 | AAA | IEEE 802 11g WIFi 2.4 GHz (D5SS-OF DM, 36 Mbps, Olpe oo WLAN 876 | +96% |

(10581 | AAA | IEEE 802.11g WIFI 2.4 GHz (DSSS-OFD, 48 Maps, 90pc da) WLAN 8. 296%
10882 | AAA | IEEE 802.17g WiFi 2.4 GHz (DSSS-OF DM, 54 Mbps. 9dpc de) WUAN 867 | +96%
10883 | AAB | IEEE B02.11ah WIFI & GHz (OFDM, 6 Mbgs, S0pc dc) WLAN 59 | $96 %
10584 | AAB | TEEE 802 11ai Vi 5 GHz (OFDH, § Mbos, 90pc dc) WLAN 60 | +96%

| 10585 | AAB | IEEE 802 11aih WFI § GHz (OFDM, 12 Mtpa. S0pe dc) TWLAN 70| $96
0588 | AAB | IEEE B02.11ah ViiFi 5 GHz (OFDM, 18 Mops. $0pc dc) WLAN 543 | $96 %
10587 | AAB | IEEE 802 17a/h WiFi 5 GHz (OFDM, 24 Mbps. S0pc do) WLAN 836 | :06%

10588 | AAB | IEEE B02.11ah Hz (OFDM, 36 Mbps. £0pc dc) LAN 76 | $96%
10589 | AAB | IEEE 802118/ WiFi 5 GHz {gr"ou. 48 Mbos, 0pc dc) WLAN 36 | 298%
10590 | AAB | IEEE 502.11ah WiF| 5 GHz [OFDM, 54 Mbos, 90s¢ dc) WLAN 67 | 296%

(10581 | AAB | TEEE B02.11n (HT Mixed, 20MHz, MCS0, 80pc dc) WLAN 63 | +9.0%
10592 | AAB | IEEE B02.11n (HT Mixed. 20MMz, MCS1, 90pC ot WLAN 79 | 96%
10593 | AAB | IEEE BO2.11n (HT Mineo, 20MHz, MCS2, 90pc o¢ WLAN B4_| £08%
10534 | AAB | TEEE B0 11n {HT Mixed. 20MHz, MCS3, 90pc 00 WLAN T4 | +06% |
10595 | AAB | IEEE 802 11n (HT Mixng, 20MHz, MG54, 90t 02 VILAN T4_| +96% |
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10596 | AAB | iEEE 802 11n [HT Mixec. 20WHz, MCSS, 90pc do) WLAN 871 | +06% |
10597 | AAB | IEEE 832 110 (HT Mixed. 20MHz, MCSE, 80pc¢ dc) WLAN 872 | +96%
10598 AAB | IEEE B02.11n (HT Mbmd, 20MHz, MCS?, 50pc dc) WLAN 850 | +96%
10589 | AAB | IEEE B02 11n (HT Mixed. 40MHz, MCS0, 30¢ dc) WLAN 79 | +96%
10600 | AAB | IEEE 802 11n (HT Mixed. 40MHz, MCS1, 90pc dc) WLAN 883 | +96% |
10601 | AAB | IEEE B02.11n (HT Mixed, 40MHz, MCS2, 800¢ dc) WLAN 682 | +96%
10602 | AAB B0Z 110 (HT Mixed, 40MHz, MCS3, 90pc dt) WLAN BO4 | :96%
10603 | AAB | JEEE 802.11n (HT Mixed, 40MHz, MCS4, 90pc d2) WLAN 903 | 4+86%
10604 | AAB | IEEE B0Z 11n (HT Mixed, 4DMH=, MCS5, 90pc ot) WLAN 876 | +96%
10605 | AAB | IEEE B02.11n (HT Mixed, 20MHz, MGS6, B0pe de) WLAN B97 | 296%
10606 | AAB | IEEE 802.14n (HT Mixed, A0MHz, MCS7, 90pe oc) WLAN 882 | 296%
10607 | AAB | IEEE 802 17ac WIF| (20MHz, MCS0, 90pc do) WLAN B4 | 2956%
| 10608 | AAB | IEEE 802.1%ac WiFl (20MHz. MCS1, 90pc de) WLAN 77 | $86%
10609 | AAB | IEEE 802.1182 WiFI [20MH2, MCS2, ) WLAN 57 | 96 %
10610 | AAB | IEEE 802.11ac WIFI (20MHz. 1ACS3, B0pc oc) WLAN B78 | +06%
10611 | AAB | IEEE 802,118 Wil [20MHz. MCS4, 90pe te) WLAN 870 | 206%
10612 | AAB | EEE 802.11ac WiFI [20MHzZ. MCS5, B0pe 0o} WLAN 77| +96%
10613 | AAB | IEEE B02.118c Wil |20MHz, MCS6, 80pe tc) WLAN 94 | +06%
10614 AAE IEEE 802.118C WiFi (20MMz, MCS7. %0pc dc} WLAN 50 286 %
10615 | AAB | 1EEE B02.11ac WiFi {20MHz, MCS6, 80pe 6c) WLAN 82 | $9.6% |
10616 | AAB | IEEE B02.118c WiF) (40MHz, MCSO. 80pc dc| WLAN 82 | 196%
10617 | AAB | IEEE 802.1 1ac WiFl (40MHz, MCS1, B0pe do TWLAN 881 | 496%
T0E18 | AAB | IEEE B02 118C WiFi (40MH2, MCS2. S0pc dc WLAN 858 | +96%
10618 | AAB | IEEE BO2 11ac WiFi (0MHz, MCS3, B0pc oc WLAN BBE | 196%
10820 | AAB | TEEE B2 11aC WiFi (40MHz, MCS4, 80pc dc) WLAN 887 | +96%
10821 | AAR | IEEE B02 11ac WIFI (30MHz, MCS5, 80pc dt) WLAN B77 | 296%
10822 | AAB | IEEE 802 11ac WiFi (40MH, MCSE. 60pc dt WLAN 868 | 296%
10623 | AAB | IEEE BO2 {1ac WiFi (40MHz, MCS7, 80pc dc WLAN B82 | 296 %
10828 | AAB | TEEE B02 11ac WiFi (40MHz, MCSd, S0pc d WLAN B96 | =089
10625 | AAB | IEEE BOZ 11ac WIFi (A0MHz, MCS9, 900¢ dc) WLAN B96 | 296 %
10626 | AAB | IEEE 802 11ac WIFI (B0MHz, MCS0, 900c o) WLAN B8I | =06%
10627 | AAB | IEEE 802.11ac WIFi (B0MFz, MCS1 '$1, 90pc o TWLAN B8 | £9.6 %
10628 | AAB | IEEE 802.11ac WIFI (BOMHz, MCS3, 90¢ 0 WLAN Tl | £96%
10629 AAS IEEE 802 11aC WIFI (BOMHz, MCS3, 90pc de WLAN BS +86%
10630 | AAB | IEEE 802.11ac WIFi (BOMHZ, Mcgcﬁ&x) WLAN 872 | 206 %
10631 | AAB | IEEE 802 11ac WIFI (S0MHZ, MG, 80pc oe) WLAN i61 | 400%
10632 | AAS | IEEE 802.118c WiFi (B0MYz, MCSB, 90pa oc) WLAN 374__| +9.6% |
10633 | AAB | IEEE 802 11ac WIFi (80MHz. MCST, 50pc oo WLAN 383 | $+96%
10634 | AAB | IEEE 802, 11ac WIFI (B0MHZ. MCSE, B0pe de) WLAN 480 | +96% |
10635 | AAE | IEEE 802.118¢c ViiFi (BOMHz. MCSS, ac) WLAN 381 | 296 %
10636 | AAC | \EEE B02.1%ac WiFi (160MHz, MCS0, 30o¢ dc) WLAN 383 196 %
0637 | AAC | VEEE 802.1180 Wit {160MHz, MCS1, 90pc dc) WLAN 579 | $96 %
10638 | AAC | IEEE B02.11ac WiF1 { 160MHz, MCS2, 90pc dc) WLAN 88 | £9.6%
0638 | AAC | IEEE B02.11ac Wil | 160MHz, MCS3, 90pc 0 WLAN 85 | 296%
10640 | AAG | IEEE B02 118 Wi {160MHz, MCS4, 90pz o WLAN 98 | 296 %
10641 | AAC | IEEE B02 5 Tac WiF| {160MHz. MCSS, 90pe dc WLAN 06 | +66%
10642 | AAC | IEEE BOZ 1180 Wiri {160MHz, MCS6, WLAN 06| 296 %
10643 | AAC | IEEE B02.11ac WiFi (160MHz, MCS?, 90pc uc WLAN B89 | 196 %
10648 | AAC | IEEE BGZ.11ac Wi (150MHZ MCSB, eopuac WLAN 905 | 296%
10845 | AAC | IEEE BA2 11ac WiFi (180MHz. MCSH, WLAN 8911 | 296 %
10646 | AAG | LTE.TDD (SC-FOMA, 1 RB. 5 Mz, QPSK, UL Su=27) LTE-T0D 1196 | £06%
| 1DBA7__ | AAF | LTE-TDD (SC-FOMA, 1 RB. 20 MHz, QFSK, UL 5ub=2.7) LTE-TDD 1196 | £06%
10648 | AAA | COMAZ000 (1x Advanced) COMAZ000 345 | 286%
10652 | AAE | LTE-TOD (OFDMA. 5 MHz, E-TM 3.1, Cipping 44%] LTE-T0D 601 | +86%
10650 | AAE | LTE-TDD (OFDMA, 10 MHz E-TM 3.1. Clipping 44%) LTE-TDD | 742 | $96%
10852 | AAD | LTE-TDO (OFOMA, 15 MHz E-TM 3.1, Clipping 44%, LTE-TOD | B9 | +96%
10655 | AAE | LTE-TDD (OFOMA, 20 MHz_ E-TM 3.1, Gloping 44% LTETDD 72! | 496%
| 10658 | AAA_| Puse Waveform (200Hz, 10%) Test 1000 | +96%
10655 | AAA | Puse Wavefarm (200Hz, 20% Test 6803 | +006%
10660 | AAA | Puise Wavaform (200Hz, 40% Tost 380 [ 296%
10661 | AAA | Fuisa Wavalonm (200Hz, 80% Test 227 | +96% |
10662 | AAA | Puise Wavetorm (200Hz, 80% Test 097 [ 296% |
10670 | AAA | Blumiooth Low Energy Buetooth 219 | 296% |
10671 | AAA | IEEE B02.11ax [20MHz, MCSD, 90pc oc) WLAN 908 | +96 %
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10572 | AAA | IEEE B0Z 11ax [20MHz, MCS1. B0pe or WLAN 857 | 296%
10673 | AAA | IEEE E02 118x (20MHz, MCS2, 90ps oc WLAN 878 | +96%

(10674 | AAA | IEEE BOZ 113x (20MHz, MCS3, B0pe do WLAN 874 | +06%
106756 | AAA | IEEE B02.118x (20MHz, MCSA, S0pc do WLAN 890 | 166%
10676 | AAA_ | |EEE B0Z 11ax (20MHz, MCS5, 80pe do WLAN 877 | 296% |
10677 | AAA | EEE 802.11ax (20MHz, MCSB, S0pc dc) WLAN 573 | 296%

0678 | AAA | IEEE 802.11ax (20MHz, m:«:; WLAN 378 | 296 %
0678 | AAA | IEEE 802.11ax (20MHz, MCS8, 80pc dc) WILAN 380 | 236% |
10680 | AAA | IEEE 802.11ax (20MHz, MCS9, 80pc dc) WLAN 580 | 296 %
10681 | AAA | IEEE 802 11ax (20MHz, MCS10, 90pc Og) VILAN 62 | 296%
10682 | ARA | IEEE 802.11ax (20MHz, MGS11, 80pc 62) WLAN 83 | :96%
10683 | AAA | IEEE 802.11ax (20MHz, MCS0, 99 do) WLAN 42 | =96%
10684 | AAA | IEEE 802.11ax [20MHz. NCS1, 99pc 06) WLAN 26 | 96 %

10685 | AAA | IEEE B02.11ax (20MHz. MCS2, 990c de WLAN 33 | 96 %

(10886 | AAA | IEEE B02.11ax {20MHz. MCS3, 98pC 00 WLAN 820 | +96%
10687 | AAA | IEEE 802 11ax (20MHz, ICS4, 89pc 0o WLAN 845 | +06%
10588 | AAA | IEEE 802 113« (20MHz, MCSS, 88pc o0 WLAN 23 | +96%
10689 | AAA | IEEE B02 11ax (20MHz, MCS6, 99pt o) WLAN 155 | +06%
10690 | AAN | IEEE 802 113x (20MH2, MCS7. S9pe de WLAN 29 | +96%
10691 | AAA | IEEE B02 11ax (20MHz, MOS8, 98pc dc WLAN 25 | $96%

10692 | AAA_| IEEE 802 11ax (20MHz2, MCS3. S8pe dc WLAN 29 | 296%
10693 | AAA | IEEE B02.11ax (20MHz, MCS10, dc) WLAN 825 | 196 %
10694 | AAA | IEEE 802.11ax (20MHz, MCS11, 95pc de) WLAN 857 | 296%

10695 | AAA | IEEE 802.118x (40MHZ, MCS0, S0pc dc) WLAN 768 | 2968 %
10696 | AAA | IEEE BD2.1%ax (40MHz, MCS1, 00pc dc WLAN ] =06 %
10687 | AAA | IEEE 802 11ax (40MHz, MCS2, 900¢ de WLAN 61 | =96%
10698 | AAA | TEEE 802.17ax (40MHz, MCS3, 90pc dc WLAN 8BS | +06%

10695 | AAA | IEEE 802.118x (A0MH2, MCS4, S0pc de WLAN 82 | +06%
10700 | ARA | TEEE 802.11ax (A0MHz. MCS6, 90pc dt, WLAN B73 | +86%
10701 | AAA_| IEEE B02.11ex (40MHZ, MCS6, 90pc da WLAN 888 | :06%
10702 | AAA_ | IEEE B02.118x [40MHz. MCS7. 90pc oo WLAN 870 | £8.6%
10703 AAA | IEEE 802.11ax (ADMHZ. MCSE, 90pc o2 WLAN 882 | +06%
10704 | AAA | IEEE 602 11ax (40MHz. MCSS. 90pc oe WLAN 156 | 496%
10705 AAA IEEE 802 11ax (40M#z, MCS 10, $0pc dc) WLAN .69 £86%
10706 | AAA | IEEE B02 1 18x (40MHzZ, MCS91, 80pC dE) WLAN 66| 106% |
10707 | AAA | IEEE B02 118x (40MHz, MCS0. 99pc o) WLAN 32 | 296%

10708 | AAA | IEEE B02 11ax ($0MHzZ, MCS1, 99pe oc) WLAN 56 | 296% |
10708 | AAA | IEEE B02 118X (40MHz, MCS2. S8pc dc) WLAN 33 | 296%
10710 | AAA | IEEE B02.171ax (40MHz, MCS3, 59po do) WLAN 29 | z96%
10711 | AAA | IEEE 802, 1 1ax (40MHz, MCS4, Sape de) WLAN B39 | =96 %
10712 | AAA | TEEE 802 11ax (40MHz. MCS5, 89pc dc) T WLAN B67 | £9.6 %

[ 90713 | AAA | IEEE 802 11ax (40MHz, MGSS, 995¢ dc) T WLAN B33 | :08%
10714 | AAA | IEEE 802 11ax (40MHZ, MCS7, 99pc dc) WLAN 26 | £98%
0715 | AAA | IEEE 802.11ax (40MHz, MCS3, 980¢ dc) WEAN 45 | £06%
10716 | AAA | IEEE 802.11ax (A0MHz, MCSS, 38p¢ dc) 30 | +96%
10717 [ AAA | IEEE 802.11ax (40MHz. MCS 10, S9pc do) WLAN 48 | +96%
10718 | AAA | IEEE BO2.11ax (A0MHZ MGS11, Sape dc) WLAN 24 +96% |
10718 | AAA | IEEE 802 11ax (90MH2 MCSO0, 90pc de) WLAN 81 | +96%
10720 | AAA | IEEE B02.11ax (80MHz, MCS1, 90pc do) WLAN B7 | $96% |
10721__| ANA_| IEEE B02 11ax {80MH2. ICS2, 90pe o) WLAN 76| +96% |
10722 | AAA | IEEE B02.118x (80MHz, MCS3. 90pc oo WLAN 355 | 298 %
10723 | AAA | IEEE BD21 1ax {80MH2, MCS4. 90pe 00 WLAN B70 | 296%
10728 | AAA_ | IEEE B02 11ax {S0MH2. MCS5, B0pe oo WLAN 890 | 296 %

10725 | AAA | IEEE BOZ.11ax (B0MHz, MCS6, BIpc oc) WLAN 374 | 296%
10726 | AAA | IEEE 802 1 1ax (B0MH2, MCS7, S0pe do) WLAN 872 | 298%
10727 | AAA_| IEEE B2 11ax (80MHz, MCS8, 80pc oo WLAN 866 | 2965

10728 | AAA | IEEE BO2 11ax (80MHz. MCS9, B0pe de) WLAN B65 | 96 %
10729 | AAA |EEE‘—'Lm. 11ax (BOMHz, MCS10, 90pc de) WLAN BB4 | 296 %
10730 | AAA_| IEEE 802 11ax (B0MHzZ, MCS11, 90pc o) WLAN 67 | =06 %
10731 | AAA | IEEE BOZ 11ax (BOMHz, MCSD, 89pc dt WLAN 842 | +98 %
10732 | AAA | IEEE 802 11ax (B0MHz, MGS1, 99pc dc WLAN 846 | 06 %
10733 | AAA | IEEE 802.11ax (B0MHz, MCS2, 990c dt. WLAN | 840 | 208 %
10734 | ARA | IEEE 802 11ax (BOMHz, MCS3, 990¢ dt. WLAN | B25 | +96%
10735 | AAA_| IEEE 802.19ax (B0MHz, MCS4, 99c de WLAN | 833 | +06%

Certificate No: EX3-7610_Aug20/2

Page 17 of 21

This Report is not correlated with the authentication of KOLAS.
It should not be reproduced except in full, without the written approval of ONETECH Corp.

OTC-TRF-SAR-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)



ONETECH

N Page 50 of 72 Report No. OT-223-RWD-003
(Revision of OT-223-RWD-002)

EX30V4- SN7610 August 31, 2020
10736 | AAA | TEEE 802.11ax (B0MHz, MGSS, 965¢ del WLAN 827 | =86%
0737 | ANA_| TEEE 802 11ax (BOMHz, MCSB, 35pc dc) WLAN B36 | 296%

10736 [ ARA | TEEE 802 Tiax (B0WHz, MCS?, 9fpc do) WLAN 842 | =96%
10738 [ AAA | TEEE 802 11ax (BOMHz, MCS4, 995c dc) WLAN 829 | +08%
10740 | AAA | TEEE 802.11ax (B0MHz, MCSS, 99pc 02) WLAN 848 | 206%
10741 | 'AAA | TEEE 802 11ax (B0MHz, MCS10, 8ape dc WAN 340 | $96%
10742 | ARA | TEEE 502.11ax (S0MHz, MCS11, S9pc dc WLAN 143 | 106%
10743 | AAA | IEEE 802.11ax (160MHz2, MCS0, S0pc do WLAN 384 | 196%
10742 | AAA ™ | JEEE 602 11ax (160MHz, MCS1, 90pc dc WLAN 916 | 29.6%
10745 | AAA | IEEE 602 11ax {160MHz, MCS2, 20p¢ dt, WLAN 893 | +96%
10746 | AAA | |EEE B02.11ax {160MHz, MCS3, 90pC dC WLAN 911 | 296%
10747 | AAA | IEEE 602 11ax {160MHz, MCS4, 90p« dc) WLAN 04 [ 296% |
10748 | AAA_| |EEE 502.11ax (160MHz MCSS, 90pc 05) WLAN 393 | 296%
10749 | AAA | IEEE 802 17ax (160MHz. MCS6. 90pc 02 WLAN 90 | :96%

10750 | AAA | TEEE 802.11ax (160MH2 IMCST, 80pc o WLAN B79 | :06%
10751 | AAA | IEEE 802 1iax (160MHz. MCS8. B0pe de WLAN 882 | =96%
10752 | AMA | IEEE 802 11ax (180MHz, MCSH. 80pe dc) WLAN 88 £067% |

10753 | AAA | IEEE B02.11ax (160MHz, MG510, 90pc de) WLAN 900 | +96%

1 AAA | TEEE B02.11ax (160MH2, MCS11, 80pe dt) WLAN 894 | +06%

10755 | ARA | [EEE 8021 1ax (160MHz, MCS0, 99pc dc) WLAN B84 | +06%
10766 | AAA | IEEE 802 11ax (160MHz, MCS1, 98pc dc) WLAN 77_| 2986%
10757 | AAA | IEEE 802 11ax {160MHz, MCS2, 999¢ dc) WLAN 77 | +96% |
10758 | AAA | IEEE B0Z 11ax {160MHz, MCS3, 999¢ dt) WLAN 69| 296%

10759 | AAA | IEEE 802 113x (160MHz, NCS4, 985 de WLAN 58| £96%
10760 | AAA | EEE BOZ2.11ax (160MHz, MCSS, 930c oc WLAN 549 | 206%
10761 | AAA | IEEE B02.11ax (160MHz. MCSB, 98pz ot WLAN B58 | +98%
10762 | AAA_| IEEE 802.11ax (160MHz. Mg;_ggpc o) WLAN 49 | =08%
10763 | AAA | IEEE 802.17ax (160MHz. MCSE, 93pe ) WLAN B53 | +06%
10764 | AAA_| TEEE B02.11ax (150MHz2 MCSS, 9pe oo) WLAN B5¢ | +96%

10765 | AAA | IEEE B02.11ax (160MHz. MCS10, 990 de) WLAN 854 | +86%
10766 | ANA | TEEE B02.11ax (160MH2. MCST1, 98pc dc) WLAN 851 | 406%
10767 | AAC | 5G NR (CP-OFDM. 1 RB, § MHz, QFSK. 15 kHz2) SGNRFRITOD | 7900 | +06%
10768 | AAC | 5G NR (GP-OFDM. 1 RB, 10 MHz, OPSK, 15 xHz) SGNR FR1TDD 01 | $96% |
10769 | AAC | 6G NR (GP-OFDM. 1 R, 15 Mz, GPSK, 15 kH2) 5G NR FR1 10D 01 [ 496%

10770 __| AAG NR (CP-OFOM. 1 RS, 20 MHz. GPSK, 15 kHz} 5G NR FR1 10D 02 | 296%
10771 | AAC | 5G NR (CP-OFDM, 1 RB, 25 MHz GPSK, 15 kHz) SGNRFRITOD | B.02 | 96 %
10772 | AAC NR (CP-OFDM, 1 R, 30 MHz. QPSK. 15 kHz) SGNRFRITOD | B23 | 296%
10773 | AAC | 5G NR (CP-OFOM, 1 RB, 40 Mriz. GFSK_ 15 kz) SGNRFRTTDD | BO3 | +96%
10774 T AAT | 56 NR (CP-OFDM, 1 RE, 50 MHz, QPSK, 15 kHz) SGNRFRITOD | BO2 | =08 %
10775 T AAS | 5G NR (CP-OFOM, 50% RB. 5 MHZ QPSK. 15 kHz) 5G NR FRT T0D 531 | £96 %
10776 __| AAC | 5G NR (CP-OF DM, 50% RB. 10 MHz, QPSK, 16 kHz) 5G NR FR1 100 330 | t06%

| 10777 | AAS | 5G NR (CP-OFDM, 50% RB, 15 MHz, OPSK, 15 kHz) 5G NR FR1 T0D 330 | £9.6 %
10778 | AAC | 5G NR (CP-OFDI, 50% RB, 20 MHz, QPSK, 15 kHz) 5G NR FR1 TD0 334 | +06%

0778 | AR NR (CP-OFDM, 50% RB, 25 MHz, OPSK, 15 ¥Rz, 5G NR FR11DD 342 | +96%
10780 | AAC | 5G NR {CP-OF DM, 509 RS, 30 MMz, OPSK, 15 ki) 5G NR FR1 TDD 38 | +06%

(10781 __| AAC | 5G NR {CP-OF DM, 50% RB, 80 MHz. GPSK, 15 kHz 5G NR FR1 10D 38 | +06% |
10782 | AAC | 56 NR (CP-OFDM. 50% RS, 50 MHz. OPSK. 15 kiHz) 5G NR FR1 TDD A3 | $96% |

10783 | AAC | 5G NR (CP-OFOM, 100% RB, 5 MHz QPSK_15 kHa) SGNRFR1TOD | 831 | 498%
10782 [ AAC | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz 5G NR FR1 TDD 529 | 298 %

10785 | AAC se"_(micp. 1003 RB, 15 MHz, OPSK, 15 kHz 5G NR FRT TDD 40| 156%
10768 | AAC | G NR (CP-OFDM, 100% KB, 20 MHz. QPSK, 15 kHz 5G NR FR1 T00 35 | 206%
10787 | AAC | 5G NIR (CP-OFDM, 100% RS, 25 MHz. GPSK, 15 kHz) 3 NR FRt TOD 41| =96 %
10785 | AAC | 5G NR (CP-OFOM, 100% RB, 30 Mz CPSK, 15 kHz) 5C NRFR1 100 39 | +06%
10789 | AAC (CP-OFDM, 100% RS, 30 Mz GPSK, 15 kHz) SGNAFRITOO | B37 | +06 %

| 10760 [ AAC | 5C NR (CP-OFOM, 100% RB, 50 MHz. GPSK. 15 kiz) SGNRFRITOD | 830 | +06%
10781 | AAC_| 5G NR (CP-OFDM, 1 RB. 5 MHz, GPSK, 30 KHz) SGNRFRITOO | 783 | +96% |

70792 | AAG | 5G NR (CO-OFDM, 1 RB_10 MHz, QPSK, 30 kHz SGNRFRITDD | 702 | +06%
10793 __| AAC | 5G NR (CP-OFDM, 1 RB. 15 MH2, QPSK, 30 kHz SGNRFRITDD | 785 | +96%

(70784 | ARC | 5G NR (CP-OFDM, 1 RB. 20 MHz. GPSK, 30 kHz 5GNRFRITOD | 782 | +06%
70785 | AAC | 5G NR (CP-OFDM, 1 RB, 25 MHz, OPSK, 30 kHz SGNRFRITOD | 784 | $+98%
10796 | AAC | 56 NR (CP-OFDM. 1 RB, 30 Mz, GPSK, 30 khz SGNRFRITOD | 7.82 | +96%
10787 | AAC | 5G NR (CP-OFDM. 1 RS, 40 MHz. GPSK, 30 kHz 5G NR FR1TOD 301_| 486 %
10798 | AAC | 5G NR (CP-OFDM. 1 RS, 50 Miz. GPSK, 30 kHz) 5G NR FR1 70D 789 | 96 %
10799 | AAC | 506 NR (CP-OFDAY, 1 RB, 60 Wrz. OPSK, 30 KHz) 5G NR FR1 TOD 793 | 296%
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10801 [ AAC [5G NR (CP-OFDM, 1 RB. 60 MHz. QPSK. 30 kHZ) 5G NR FR1 7DD 789 | 296%
10802 | AAC | 5G NA{CP-OFDM, 1 RB. 90 MHz, OPSK_ 30 kHz) 53 NR FR1TDD 787 | 296 %
10803 | AAC | 5G NR(CP-OFDM, 1 RB, 100 MRz, GPSK, 30 kHz) &G NR ER1 TDO 783 | 296 %
10805 | AAC | 5G NR (CP-OFDM, 50% RB. 10 MHz, QPSX, 30 kHz SG NR FR1 TDD B34 | :06%
10806 | AAC | 5G NR (CP-OFDM, 50% RB, 16 MHz, OPSK, 30 kHz, 5G NR FR1 TDO B37 | +96%
10600 | AAC | 5G NR (CP-OFDM, 50% KB, 30 MHz, QPSK, 30 kHz %G NR FR1 T0O B33 | +06%
10810 | AAC | 56 NR (CP-OF DM, 50% RB, 40 Mz, OPSK, 30 kHz, 5G NR FR1 100 834 | +06%
10812 | AAC | 5G NR (CP-OFDM. 50% RS, 60 Mz, OPSK, 30 kHz) 5G NR FR1 10D 835 | +06%
10817 | AAC | 56 NR (CP-OF DM, 100% RB. 5 Mz GPSK, 30 kHz) 5C NR FR1 100 35 | +06%
10818 | AAC | 5G NR (CP-OFOM. 100% RB. 10 MHz, QPSK, 30 kHz) 5G NR FR1 100 34196 %
10819 | AMC | 5G NR (CP- , 100% RB, 15 MHz, QPSK, 30 kHz)_ 5G NR FR1 10D 33 | +56%
| 10820 | AAC | 5G NR (CP-OFOM. 100% RB, 20 MHz, GPSK, 30 kiHz) 5G NR FR1 10D B | +96% |
10821 | AAC | 5G NR (CP-OFOM. 100% RB. 25 MHz, QPSK, 30 kHz) NR FR1 10D 8A1_| +96% |
10822 | AAC | 5G NR (CP-OFDM, 100% RB, 30 MHz, GPSK, 30 kHz) 5G NR FR1 10D 341 | 496 %
10823 | AAC | 5G NR (CP-OFDM, 100% KB, 40 MHz, QPEK, 30 kHz) 56 NR FR1 10D 836 | 296 %
10824 | AAC | 5G NR [CP-OFDM, 100% RB, 50 MHz. OPSK, 30 kHz) SGNRFR17T0DD B39 | 496%
10825 [ AAC | 5G NR (CP-OFDM, 100% RS, 60 MHz, GPSK, 30 SG NR FR1 TDD B4l | #06%
10877__| AAC | 5G NR {CP-OFDM. 100% RB, 80 Mtz GPSK, 30 kii2) SG NR FR1 TDD B42 | £96%
10628 | AAC | 56 NR (CP-OFDM, 100% RB, 90 MHz. OPSK, 30 kHz %G NR FR1 TDD B43 | =96 %
10828 | AAC | 50 NR (CP-OFDM, 100% RS, 100 MHz, oiﬁ.'f)_ri)z"—« 5 5G NR FR1 10D 84D | £96 %
10830 | AAC | 5G NR (CP-OFDM, 1 RB. 10 MHz, QPSK, 60 kHz) 5G NR FR1 100 763 | +06%
10B31 [ AAC | 5G NR (CP-OFDM., 1 RB. 15 MHz, QPSK, 60 kHz) “5G NR FRT TDO 773 | +06%
10832 | AAC | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 60 %Hz) 5G NR FR1 100 774 | £06% |
10833 | AAC | G NR gcpmﬁif“z's' WMz, OPSK, 60 kHz) 5G NR FR1 100 770 | +96%
10834 | AAC | 56 NR (CP-OFDM. 1 RB, 30 MHz, GPSK, 60 kHz) 5G NR FR1 10D 775 | 296%
10835 | AAC | 5G NR (CP-OFDM, 1 RB, 40 MHz. OPSK, 60 kHz) 50 NR FR1 100 770 | 296% |
10838 | AAC | 5G NR (CP-OFDM. 1 RB, 50 Mz, OPSK, 60 kHz) 5G NR FR1 7DD 766 | 196%
| 10837 | AAC | SG NR (CP-OFDM, 1 RS, 60 MHz, GPSK, 60 kHiz) 5G NR FR1 TDD 768 | 296% |
10833 | AAC | 5G NR (CP-OFOM. 1 RB, 80 MHz QPSK, 60 kHz) 5G NR FR171DD 770 | 296%
10840 | AAC se‘w_nj(cw‘ -OFOM, 1 RB, 90 MHz. QPSK, 50 kHz) 5G NR FR1 10D 767 | 296 %
10841 | AAC | 5CG NR (CP-OFOM, 1 RB, 100 MHz, QPSK, 60 kHz} 5G NR FR1 TDD 771 | =96 %
10843 | AAC | 5G NR (CP-OFDM, 50% RB, 15 MHz, QPSK, 60 kHz) 5G NR FR1 TOD 540 | 296 %
10844 | AAC | 5G NR (CP-OFDM, 50% RB. 20 MHz, GPSK, 60 kHz) 55 NR FR1 100 34 | 296%
10846__| AAC | 5G NR (CP-OFUM, 50% RB. 30 MHz, QPSK, 60 kHz) 5G NR FR1 100 8.4 =06 %
10854 | AAC | 5G NR (CP-OFDM., 100% RB, 10 MHz. OPSK_ 60 kHz _SGNRFRITOO0 | B34 | +96%
10855 | AAC | 5G NR ({CP-OFDM, 100% RB, 15 MHz. OPSK_ 60 kiHz 5G NR FR1 TDO B3 | :96%
10856 | AAG | 5G A {CP-OF DI, 100% RE, 20 MHz. QPSK_ 60 kHz 5G NR FR1 T00 37 | :86%
10857 | AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz, OPSK. 60 kHz) 5G NR FR1 TDD 35 | £96%
[10BSE | AAC | 50 NR (CP-OFDM, 100% RB. 30 MHz, GPSK. €0 kHz) 5G NR FR1 700 36 | $06%
0858 | AAG NR (CP-OF DM, 100% RB. 40 MHz, QPSK, 60 kHz) 5G NA FR1 100 34 | t06%
10860 | AAC | 5G NR (CP-OFDM. 100% RB. 50 MHz, QFSK, 60 kHz) 50 NR FR1TDD 41 | +96%
10861 | AAC | 5G NR (CP-OF DM, 100% RB. €0 MHz, QFSK, 60 kHz) 5G NA FR1 10D 40 | 196%
10863 | AAC | 5G NR (CP-OFDM, 100% RB, B0 MHz, OPSK, 60 kHz 50 NR FR1 10D 841 | 206%
10864 | AAC | 5G NR (CP-OFDM. 100% RB, 90 MHz, QPSK, 60 kHz &G NR FR1 TDD 837 | 496%
10865 | AAC | 56 NR (CP-OFDM. 100% RB, 100 MHz, OPSK. 60 KHz $G NR FR1TDD BAl | 296 %
10868 | AAC | 5G NR (DFT-5-OFDM, 1 RB, J00 MMz, GPSK_ 30 kHz) | SGNRFR1TOD 568 | $96%
10868 | AAC """?"se NR (DFT-£-OFDWM, 100% RB, 100 MHz. QPSK. 30 kHiz) G NR FR1 TDD 589 | +96%
10863 | AAD | 5G NR (DFT-3.OF DM, 1 RB, 100 MHz, QPSK, 120 kHz) 3 NR FR2 TDO 575 | =96 %
10870 | AAD | 56 NR (DF 1-5-OF DM, 100% RB, 100 MHz, QPSK. 120 kHz) 5G NR FR2 TDO 586 | +96 5
10871 | AAD | 5G NR (DFT-5-OFDM. 1 RB, 100 MHz, 16QAM, 120 kiz) G NR Fii2 TOO 575 | 06 %
10872 | AAD | 5G NR (DF T-5-OF DM, 100% RB, 100 MHz, 16QAM, 120 kHz) | 5G NR FR2 TOD 652 | +98%
10873 | AAD 3 NR {DFT-s-OFDM, 1 RS, 100 M| , 120 kHz) 5G NR FRz 10D 81 | +96% |
10874 | AAD | 56 NR (DFT-5-OFDM, 100% RB, 100 MHz, B4QAM, 120 kHz) 5G NR FiR2 10D 665 | +0.6 %
10675 | AAD | 5G NR {CP-OFDM, 1 RB. 100 MHz, QPSK. 120 kKHz) 5G NA FRZ 100 78 +96%
30876 | AAD | 56 NR (CP-OFDM. 100% RE. 100 MHz. GPSK, 120 kFIZ) 5G NR FR2 10D 839 | +9.6% |
10877 | AAD | 5G NR (CP-OFDM. 1 RB, 100 MHz, 160AM, 120 kHz [5G NR FR2 10D 785 | 296%
10878 | AAD | 56 N (GP-OFDM, 100% RB. 100 MHz. 185Xﬁ."1_L—m KHz) 5G NR FR2 10D 3.4 +96%
10878 | AAD | 5G NR (CP-OFDA. 1 RB, 100 MHz, 64QAN, 120 kHz} 5G NR FR2 10D 512 | 296 % |
10890 | AAD | 56 NR (CP-OFDM. 100% RB_ 700 Wiz G4GAM. 120 KHzZ) 5G NR FRZ 10D 838 | 296 %
10881 | AAD | 5G NR (DFT-5-OFDM, 1 RB_ 50 MHz, GPSK, 120 kHz) 5G NR FR2 TDD 576 | 296 % |
10882 | AAD | 5G NR (DFT-5-OFDM, 100% RB. 50 MHz, QFSK. 120 kHz] 5G NR FR2 TDO 596 | £96%
10883 | AAD NR (DFT-s-OFDM, 1 RB, 50 MHz, 1 . 120 kHz) 5G NR FR2 TDD 657 | +96%
10884 | AAD | 5G NR (DFT-s-OFDM, 100% RB. 50 MHz, 16QAM, 120 kHa) 5G NR FR2 TDO 653 | 2969
10885 | AAD | 56 NR (DFT-5-OF DM, 1 RB, 50 Mz, BAGAM, 120 kHz) 5G NR FR2 100 661 | +96%
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(10886 | AAD | 5C NR (OF T-5-OFDM. 100% RB. 50 MHz, G4QAM, 120 kHz] 5G NR FR2 10D 665 | $96%

10887 | AAD | 5G NR (CP .1 RB, 50 MHz. OPSK, 120 kH2) SG NR FR2 TDD 778 | 296 %

i AAD | 5G NR (CP-OFDWM, 100% RB, 50 MHz, GPSK, 120 kHZ) 56 NR FR2 TOD 335 | 96 %

10889 | AAD | 5G NR (CP-OFOM, 1 RE, 50 MHz, 160AM. 120 kHz) 5G NR FR2 TDD 802 | 296 %

10690 | AAD | 5G NR (CP-OFDM. 100% RS, 50 Mz 16QAM, 120 kHz) 5G NR FR2 TDD B.40 | 2968%
10691 | AAD | 5G NR [CP-OFDWM, 1 RE, 50 MHz, GAGAM. 120 kHz) 5C NR FR2 TDD B13 | 296 %

10892 | AAD | 5G NR (GP-OF DM, 100% RB, 50 MHz. 630AM. 120 kHz) 5G NR FR2 TDD B41 | £98%

10697 | AAA | 50 NR (DF T-5-OFDM. 1 RB, 5 MHz, QPSK, 30 kHz) 5G NRFR3 TDD 66| £96%

10898 | AAA | 5G NR (OF 1-8-OFDM. 1 RB, 10 MHz QPSK. 30 kHz) 5G NR FR3 T0D 67 | =98 %

1 AAA | 5G NR |DF T-5-OF DM, 1 RB, 15 MHz, QPSK, 30 kiz) 56 NR FR1 TDD B7 | £96%
730800 | AAA_| 5G NR (DFT-5-0FDOM, 1 RB, 20 MHz. QPSK. 30 kHz) 5G NR FR1 700 6B | 96 %
10901 | AAA_| 5G NR {DF1-5-OFDM. 1 RB, 25 MHz, OPSK. 30 kHz 5G NR FR1 100 568 | +06%

10802 | AAA | 5G NR (DF T-5-OFDM, 1 RB, 30 MHz. GPSK. 30 kHz) — | SGNRFRITOO | 568 | =06 %

10603 | AAA | 56 NR(DFT-5-OFDM, 1 RB, 40 MHz. OPSK. 30 kHz) 5GNRFRITOO | 568 | +96%
10904 | AAA | 5G NR (DFT-5-0FOM, 1 RB. 50 MHz, QPSK. 30 kHiz) SGNRFRITOD | 668 | +06% |

10805 | AAA | 50 NR (DF T-3-OFDM, 1 RB, 50 MHz, QPSK_ 30 Kbz SGNRFRITOO | 568 | +9.6%

10806 | AAA | 5G NR (OF 1.5-OFDM, 1 RB, 80 MHz, QPSK. 30 kHz) 5G NR FR1 100 568 | +06% |

10807 | AAA | 5G NR (DF T-5-OF DM, 50% RB, 5 MHz. GPSK, 30 kHz) 5G NR FR1 100 S78 | +06%

1080B | AAA | 5G NR (DFT-5-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) "5G NR FR1 100 563 | +06%
10805 | AAA | 5G NR (OF1-5-OFDM, 50% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 100 566 | t96%

10810 | AAA | 5G NR (DFT-=-OFDM, 50% R, 20 WHz, QPSK, 30 kHz SGNR FR1 7DD 583 | +06%

10811 | AMA_ | 60 NR (DF T-5-OF DM, 50% RB, 25 MHz, QPSK, 30 kHz 5G NR FR1 10D 553 | £96%

10812 | AAA | 5G NR (DFT-5-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz 5G NR FrRi 100 584 | +66%

10813 ANA | 56 NR (DFT-3-OF DM, 50% RB, 40 Mz, GPSK, 30 KHz, &G NR FR1TDD .84 +86%

10314 | AAA | 5G NR (DF T-s-OF DM, 50% RB, 50 MHz, QPSK, 30 KHz, &G NR FR1 7DD 85 | 196%

10315 | AMA_| 5G NR (DF T-5-OF DM, 50% RB, 60 MHz, GPSK, 30 kHz. 5G NR FR1TDD 83 | 106 %

10816 | AAA | 50 NR (DF T-5-OF DM, 50% RS, 80 MHz, OPSK, 30 kHz %G NR FR1 10D 587 | +96%

10817 AAA | 5G NR (DFT-5-OFDM. 50% RS, 100 MHz, QPSK, 30 kHz) 5G NR FR1TDD 5.94 +686 %

10918 | ADA | 66 NR (DF T1-5-OFDM. 100% RB. 5 MHz. QPSK, 30 &Hz) 5G NR FR1T0D 86 | 298 %

10919 | ABA| 5G NR (DFT-2-OFDM. 100% RB. 10 MHz, QPSK, 30 kHz) 5G NR FR1 10D 86 | 296 %
| 10820 | AAA | 5G NR (DF T-5-OFDM, 100% R, 15 MHz, QPSK, 30 kH2) | 5G NR FR1 T0D 87 | =496 %

10621 | ARA | 53 NR (DFT-6-OF DM, 100% RB, 20 MHz, QPSK, 30 kHz) 5G NR FRY 100 B84 | 96 %
| 10922 | ARR_| 5G NR (DFT--OFDM. 100% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR TDD 82 | =96%

10923 AAA G NR [DFT-5-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR! TDD B4 96 %

10824 | AAA | 5G NR (DET-c-OFDM, 100% RB, 40 MHz, QPSK, 30 kHz) SGNR FR! T0D 584 | =086 %

10925 | AAA | 5G NR [DFT-s-OFDM, 100% RB, 50 MHz, OPSK, 30 kHz 5G NR FR1 TOO 595 | =96% |

10826 | AAA | 5G NR [DF 1-5-OF DM, 100% RB, 60 MHz, OPSK, 30 kHz 5G NR FR1 10D 84| £06%
| 10927 | AAA | 5G NR (DF T-s-OFDM. 100% RB, 80 MHz, QPEX, 30 kHz 5G NR FR1 100 84 | £96%

10928 | AMA | 50 NR (DFT-5-OFDM, 1 A8, § MHz, QPSK, 16 kHZ) 5G NR FR1 FDD 52 | £06%
(10929 | AAA | 50 NR [DFT-5-OFDM, 1 RS, 10 MHz OPSK_15 kHz 5G NR FR1 FOD 52 | £0.8%

10830 | AAA_ | 5G NR (DFT-5-0FOM, 1 RS, 16 MHZ. QPSK. 15 kHz 5G NR FR1 FOD 52 | £06 %
| 10831 | AAR_| 50 NR (DF1-5-OFDM, 1 R, 20 MMz, GPSK_15 Kz 5G NR FR1 FOD 551 | £9.6%

10832 | AAA | 5G NR [OF T-5-OFDM, 1 RB, 25 MHz. OPSK. 15 kHz) 5G NR FR1 FOD 551 | +06% |

10933 | AAA | 50 NR (DFT-2-OFDM, 1 RB, 30 MHz, OPSK. 15 kHz) 5G NA FR1 FOD 551 | £96%
| 10934__ | AAA_| 5G NR (DFT-s-OFDM, 1 @8, 40 MHz, QPSK_ 15 kHz) 5G NA FR1 FDD 551 | +0.6% |

i AAA | 5G NR |DFT-5-OF OM. 1 RB. 50 MHz. OPSK__15 kHz) 5G NR FR1 FOD 51 | t96%

10936 | AAA | 5G NR (DF1-8-OF DM, 50% RB_6 MHz. GPSK, 15 kHz) 5G NR FR1 FOD 60 | 96 %
10837 | AAA_| 5G NR (DFT-5-0FDM, 50% RB, 10 MHz, GPSK_ 15 kHz) 5G NR FR1 FDD 77| +96%

10836 | AAA | 56 NiR [DF 1-8-OFDM, 50% RB, 15 MHz, QPSK. 15 kHz 5G NR FR1 FOD 9 | $56%
10838 | AAA | 5G NR {DF T-5-OFDM, 50% RB. 20 MHz, QPSK, 15 K 5G NR FR1 FDD B2 | 206 % |

10840 | AAA | 5G NR (DF 1-5-OF DM, 50% RB. 25 MHz, QPSK, 15 kHz 5G NR FR1 FOD 589 | £9.6% |
10541 | ARA | 5G NR{ L‘“‘Wunawom. RB, 30 MHz, QPSK, 16 kHz) &G NR FR1 FDD 583 | +96%

10842 | AAA | 5G NR (OFT-5-OFDM, 50°% RS, 40 MHz. .15 KHz) SG NR FR1 FDD 585 | 296%

10643 | ARA SGWJ._—DFT-&OFDM. 50% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 595 | +06%
| 10544 | AAA | SG NR (DFT-5-OFDM, 100% RE, & MHz, GPSK, 15 kHz) 5G NR FR1 FOD 581 | +956%

10845 | AAA | 5G NR (DFT-5-OFDM, 100% FB, 10 MHZ, GPSK_ 15 kHz) §G NR FR1 FOD 585 | +96%

1 AAA | 5G NR (OF T-5-OF DM, 100% RB. 15 MHz QPSK 15 K £G NR FR1 FDD 83 | 1065
10847 | AMA | 56 NR (DFT-5-OFOM, 100% RB. 20 MHz. QPSK. 15 KHz) SGNR FRI FDD 87 | 96 %

10948 | AAA | 5G NR (DF1-5-OF DM, 100% RB. 25 MHz, GPSK_15 kHz) 5G NR FR1 FOD 94 | 298 %

10849 | AAA_ | 5G NR (DFT-2-OFDM, 100% RB. 30 MHz, QPFSK._ 15 kH 5G NR FR1 FDD 587 | =96 %

10350 | AAA | 5G NR (DFT-5-OF DM, 100% RB, 40 MH2, QPSK. 15 kHz 5G NR FR1 FDO 594 | 298 %

10051 | ARA NR (DFT-5-OF DM, 100% RB. 50 MHz, QPSK, 15 kHz) " 5G NR FR1 FOO 562 | +96%
10352 | ANA_| 5G NR DL (CA-OFDM, TM 3.1, 8 MMz, 63-QAM, 15 kHz) 5G NR FR1 FDO 825 | +96%

10853 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15 kHz) 5G NR FR1 FDO B15 | 96 %
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EX3DVA- SN.7610 August 31, 2020

[10854 | AAA | 5G NR DL (GP-CFOM, TM 3.1, 16 MRz, 64-0AM, 15 kHz) 5G NR FR1 FOD 823 [ 296%
10855 | AAA | 56 NF DL (CP-OF DM, TM 3.1, 20 MHz, B2-0AM, 15 ki<z) [5G NR FR1 FOD B42 | =06 %
10056 | AAA | 5G NR OC (CP-OFDNM, TM 3.1, 5 MHz, 54-QAM, 30 kHz) 5G NR FR1 FDD 14 | =96 %
10957 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz. 02-QAM. 30 kiHz) 5G NR FR1 FOD 831 | £96%
10958 | AAA | '5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 861 | +96%
10959 | AAA | 6G NR DL (CP-OFOM, TM 3.1, 20 Mz, B4-QAM, 30 kHz) 5G NR FR1 FDD 833 | +06%
10960 | AAA [5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 63-GAM, 15 kHa) SG NR FR11DD 932 | $96%
10981 | AAA~ | 5G NR DL (CP-OFDM, TM 3.1. 10 MH2, 64-QAM, 16 kHz 5G NR FR1 TDD 536 | +96%
10982 | AAA | 5G NR DL {CP-OFDM, TM 3.1, 15 MHz, 54-QAM, 15 kH2! 5G NR FR1 TDD 9.40 | 96 % |
10963 | AAA™ | 5G NR DL (CP-OFDM. TM 3.1, 20 MHz, 64-QAM, 15 KHz2 5G NR FR1 TDD 955 | 296 %
10854 | AAA | 5G NR DL (CP-OFDM. TM 3.1, 5 MHz. 64-0AM. 30 IHz) £G NR FR1 TDO 029 | 296%
10965 | AAA | 5G NR DL {CP-OFDM, TM 3.1, 10 MHz, 64-GAM, 30kHz) | 5G NR FR1 TDO 937 | 296%
10866 | AAA_ | 5G NR DL {CP-OFDM, T 3 1, 15 MH2, 64-GAM, 30 kHz) | 5G NR FR1 TOD 965 | =96 %
10667 | AAA | 56 NR DL (GP-OFDAM, TM 3.1, 20 MHz, G3-QAM, 30 kHz} | 5G NR FR1 100 942 | 298 %
10868 | AAA | 5G NIR DL (CP-OFDM, TM 3.1, 100 MHz2, 64-GAM, 30 K#z) | SGNAFRI TOD 540 | :06%

¢ Uncertainty is detarmingd using ihe max. deviation from linsar responsa appying rectanguiar dairibulion and s expressed for the squaers of the
feid value.
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Centiticats No: D2450V2-920_Aug20

CALIBRATION CERTIFICATE

Ooject

Caliration precedure(s)

Calibration date:

QA CAL-05.vi1
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

August 18, 2020

Calibration Equipment used (MATE critical for casbration)

D2450V2 - SN:920

This calbraion certificate documents the traceabiity to naticnal standards, which realize the physical units of measuremants (S).
The measusements and the uncertainties with confidence probabilty are given ca the following pagas and are pan of the cedificate,

All calibrations have been conducted in the closed iaboratory faciity: environment temperature (22 + 3)°C and humidity « 70%.

Primary Standards 0¥ Cal Date (Cartificata No.) Schaduled Calibration

Power maler NRP SN 104778 01-Ape-20 (No, 217-03100/03101) Ape21

Power senser NRP-Z91 SN 103244 01-Apr-20 (Na, 21703100) Apr-21

Power sensor NRP-291 SN. 103245 01-Apr20 (No. 217-03101) Apr-21

Referance 20 dB Attenuatar SN: BHI394 (20K) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310882 / 08327 31-Mar-20 {No. 217-03104) Apr-21

Refarence Probe EX3DV4 SN: 7348 28-Jun-20 (No. EX3-7348_Jun20) Jun-21

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dect9) Dec-20

Sacondary Standards 10 ¥ Chack Date (in house) Schedulad Check

Power mater E44198 SN: GBI8512475 30-Oct-14 (in house check Feb-1§) In house check: Oct-20

Power sensor HP B481A SN US37292783 07-Oct-15 (in house check Oci-18) in house check: Oct-20

Power sensor HP B4B1A SN: MY41082317 07-0ct-15 (in house chack Oct-18) In houss checlc Oct-20

RF generator A&S SMT6 SN: 100872 15-Jun-15 {ins housa check Oct-18) In house chack: Oct-20

Neatwork Analyzer Agllent EB3584 | SN: US41080477 J1-Mar-14 (in house check Oct-19) In housa chack: Oct-20
Name Function Signature

Calibrted by: Jatey Katzman Labaratory Technician / é‘ ;

Approved by: Katja Pokavic Technical Manager

P =

Issued: August 18, 2020
This calloration cerdificate shall nat be reproduced except in full without witten approval of the aboratory.
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Calibration Laboratory of

Schweizerischer Kallbrierdienst
Schmid & Partner

S
c Service suigse d'étalonnage
Engineering AG Servizio avizzero d| taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S  Swiss Calibration Sarvice
Accradited by ihe Swiss Accraditation Sorvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “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 2016

¢) 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 865664, "SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurament 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.

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

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

s Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = S mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mhaim
Measured Head TSL parameters {220202)"C 388+6% 184mhoim+8%
Head TSL temperature change during test <0.5°C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.11 Wikg
SAR for nominal MHead TSL parameters normalized to 1W 24.3 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations wese applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+02)°'C 51.5+6% 2.03 mhaim £ 6 %
Body TSL temperature change during test <05°C —_—
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.0 Wikg
SAR for nominal Body TSL parameters normalized to 1W 50.6 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 250 mW input power 6.08 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg % 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 56.10+19Q
Retumn Loss -24.40d8
Antenna Parameters with Body TSL
Impedance, transformed to leed point 5180Q+48iQ
Retumn Loss -26.3dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.154 ns |

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

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

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
fesddpoint may be damaged,
Additional EUT Data

l Manufactured by ] SPEAG l
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DASYS5 Validation Report for Head TSL

Date: 18.08.2020
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:920

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

Medium parameters used: f= 2450 MHz; o = 1.84 S/m; & = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.74, 7.74, 7.74) @ 2450 MHz; Calibrated: 29.06.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001
« DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 114.7 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) = 13.2 Wikg: SAR(10 g) = 6.11 W/kg

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

Ratio of SAR at M2 to SAR at M1 =51.5%

Maximum value of SAR (measured) = 21.4 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =21.4 Wikg= 13.31 dBW/kg
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Impedance Measurement Plot for Head TSL

Eie Yiew Channel Swgep Calbrabion Jrace Scale Marker System Mindow Heip

126,35 pH
2 450000 GHz

Ch 1A= 20
ChY Rt 2.25000 GHe o Sep 255000 GHe
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.00
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500
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Lis — —
20 00 b -t

5 00
30 00

3500 - -
130 00 ChlAvg= | 1
Chl Start 2.2%000 GH; e Stop 265000 GMa
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DASYS5 Validation Report for Body TSL

Date: 18.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:920

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

Medium parameters used: f=2450 MHz; o = 2,03 S/m; &= 51.5: p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI ©63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.82, 7.82, 7.82) (@ 2450 MHz; Calibrated: 29.06.2020
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASY352 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 107.5 V/m; Power Drift = -0.08 dB

Peak SAR (cxtrapolated) = 24.5 Wikg

SAR(1 g) = 13.0 W/kg; SAR(10 g) = 6.08 Wikg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M1 = 53.8%

Maximum value of SAR (measured) = 20.4 W/kg

0 dB =204 W/kg = 13.10 dBW/kg

Certificate No: D2450V2-920_Aug20 Page 7 of 8

This Report is not correlated with the authentication of KOLAS.
It should not be reproduced except in full, without the written approval of ONETECH Corp. OTC-TRF-SAR-001(0)

ONETECH Corp.: 43-14, Jinsaegol-gil, Chowol-eup, Gwangju-si, Gyeonggi-do, 12735, Korea (TEL: 82-31-799-9500, FAX: 82-31-799-9599)




ONETECH

- Page 61 of 72 Report No. OT-223-RWD-003

(Revision of OT-223-RWD-002)

Impedance Measurement Plot for Body TSL
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APPENDIX D: SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

Report No. OT-223-RWD-003
(Revision of OT-223-RWD-002)

1) The network analyzer and probe system were configured and calibrated.

2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.

Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.

3) The complex admittance with respect to the probe aperture was measured.

4) The complex relative permittivity & can be calculated from the below equation (Pournaropoulos and Misra):

. JRoge,

[In(b/a)f

beber exp
[ [ o
a va JO

[— Jor(u,s,&,)" 3]

]

dg'dp'dp

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to

source and observation points, respectively, »*

p' ' p‘l

2pp'cos¢’ , wis the angular frequency, and | = V-1

Table D-1 Composition of the Tissue Equivalent Matter

Frequency (MHz) 2 450
Tissue Head
Ingredients (% by weight)
Bactericide -
DGBE -
HEC -
NaCl 0.1

Sucrose -

Tween 20 45.0

Water 54.9

Table D-2 Recommended Tissue Dielectric Parameters (IEC 62209-1)

Frequency Relative permittivity Conductivity (&)
MHz &, 8/m
300 45,3 0,87
450 43,5 0,87
750 410 0,85
835 415 0.90
200 415 0,97 {
— — '
1 450 405 1,20
| ? 800 40,4 1,23 |
} {
! 640 0.2 13t
| g 40,1 1,37
| 1 800 40,0 1,40
I e i | & -t
1 900 40.0 140
2000 40,0 1,40
100 39.8 14
| 2 300 38,5 & |
| - {
2450 39,2 1,80
i« 19 1.0
3 000 355 240
| 7 500 37.8 9r |
\ \
4 000 17,4 141 |
d 500 6.0 3,04
| 5 000 6.2 &35 |
+ l}
5 ) 6 466
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Figure D-1 Liquid Height for Head & Body Position (SAM Twin Phantom)

Figure D-2 Liquid Height for Body Position (ELI Phantom)
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APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue-equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 DO01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Table E-1 SAR System Validation Summary — 1g / 10g

CW VALIDATION MOD. VALIDATION
SAR Freq. o Probe Probe Cal Cond. Perm. PROBE PROBE VIOD. DUTY
System | (MHz) SN Point (@) (er) SENSITIVITY FACTO | PAR
LINEARITY ISOTROPY TYPE -
3 750 2021.09.14 7610 750 Head 0.891 41.798 Pass Pass Pass N/A N/A N/A
3 900 2021.09.14 7610 900 Head 0.958 41.845 Pass Pass Pass GMSK PASS N/A
3 1750 2021.09.15 7610 1750 Head 1.375 39.833 Pass Pass Pass N/A N/A N/A
3 1950 2021.09.15 7610 1950 Head 1.405 40.014 Pass Pass Pass GMSK Pass N/A
3 2450 2021.09.16 7610 2450 Head 1.807 39.688 Pass Pass Pass OFDM/TDD Pass N/A

Note: Wile the probes have been calibrated for both CW and modulated signals, all measurements were performed
using communication systems calibrated for CW signals only. Modulations in the table above represent test
configurations for which the measurement system has been validated per FCC KDB Publication 865664
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (> 5
dB), such as OFDM according to FCC KDB Publication 865664 D0O1v01r04.
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APPENDIX F: DUT ANTENNA DIAGRAM & SAR TEST SETUP PHOTOGRAPHS
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DUT Antenna Location

Figure F-1 Antenna Location (Left ear & Right Ear)
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SAR Test Setup Photographs

Bottom from Flat Phantom (Separation Distance: 0 cm) — Right Ear
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Front from Flat Phantom (Separation Distance: 0 cm) — Right Ear

Right Ear & Rear from Flat Phantom (Separation Distance: 0 cm) — Right Ear
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———
Right from Flat Phantom (Separation Distance: 0 cm) — Right Ear

Left from Flat Phantom (Separation Distance: 0 cm) — Right Ear
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Top from Flat Phantom (Separation Distance: 0 cm) — Left Ear

Bottom from Flat Phantom (Separation Distance: 0 cm) — Left Ear
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Front from Flat Phantom (Separation Distance: 0 cm) — Left Ear

Left Ear & Rear from Flat Phantom (Separation Distance: 0 cm) — Left Ear
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Right from Flat Phantom (Separation Distance: 0 cm) — Left Ear

Left from Flat Phantom (Separation Distance: 0 cm) — Left Ear
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