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1. General Information

Applicant:

Applicant address:

Test site:

Test site address:

Test Facility:
FCC rule part(s):
FCC ID:

1.1

Snap One, LLC
1800 Continental Blvd, Suite 300 Charlotte, NC 28273
KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea

FCC Accreditation Designation No.:
CFR §2.1093

2AJAC-C4HALOTS

Highest SAR Summary

KRO0100, Registration No.: 4769B

EUT Type

Remote Controller

Brand Name(Applicant) |Snap One, LLC

Model Name

C4-HALO-TS-BL

Additional Model Name [C4-HALO-TS-AS

Antenna Type PIFA Antenna
EUT Stage Identical Prototype
10 g SAR
1 g SAR (W/kg) (Vglk 0
Equipment Class Band & Mode TX Frequency Troniio Mouth
ron SRR Outh | Hotspot SAR | Hands SAR
DTS 2.4 GHz W-LAN 2412 ~ 2 462 MHz 0.41 0.41 0.20
NII U-NII-1 5180 ~ 5 240 MHz N/A N/A N/A
NII U-NII-2A 5260 ~ 5320 MHz 0.43 N/A 0.16
NII U-NII-2C 5500 ~ 5720 MHz 0.18 N/A 0.11
NII U-NII-3 5745 ~ 5 825 MHz 0.17 N/A 0.07
Simultaneous SAR per 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;
1.2. Device Overview
Band & Mode Operating Modes Tx Frequency
2.4 GHz WLAN Data 2412 ~ 2 462 MHz
U-NII-1 Data 5180 ~ 5 240 MHz
U-NII-2A Data 5260 ~ 5 320 MHz
U-NII-2C Data 5500 ~5 720 MHz
U-NII-3 Data 5745 ~ 5 825 MHz
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1.3. Power Reduction for SAR

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

1.4. 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 D0O1v06.

Modulated Average — Single Tx Chain (dBm)
Band / Mode
Channel 1 6 11
Maximum 17.5 17.5 17.5
IEEE 802.11b (2.4 GHz)
Nominal 16.5 16.5 16.5
Maximum 12.0 16.0 12.0
IEEE 802.11g (2.4 GHz)
Nominal 11.0 15.0 11.0
Maximum 12.0 14.0 12.0
IEEE 802.11n (2.4 GHz)
Nominal 11.0 13.0 11.0
Modulated Average (20 MHz) — Single Tx Chain (dBm)
Band / Mode
Channel 36~40 | 44~48 | 52~56 | 60~64 | 100, 124~144 120 | 149~165
Maximum 13.0 15.0 15.5 135 13.0 15.0 13.0
IEEE 802.11a (5 GHz)
Nominal 12.0 14.0 14.5 12.5 12.0 14.0 12.0
Maximum 13.0 15.0 15.5 135 13.0 15.0 13.0
IEEE 802.11n (5 GHz)
Nominal 12.0 14.0 14.5 12.5 12.0 14.0 12.0
Maximum 13.0 15.0 15.5 13.5 13.0 15.0 13.0
IEEE 802.11ac (5 GHz)
Nominal 12.0 14.0 14.5 12.5 12.0 14.0 12.0
Modulated Average (40 MHz) — Single Tx Chain (dBm)
Band / Mode
Channel 38 46 54 62 102, 134~142 | 118~126 | 151~159
Maximum 10.0 14.0 14.0 10.5 10.0 14.0 10.0
IEEE 802.11n (5 GHz)
Nominal 9.0 13.0 13.0 9.5 9.0 13.0 9.0
Maximum 10.0 14.0 14.0 10.5 10.0 14.0 10.0
IEEE 802.11ac (5 GHz)
Nominal 9.0 13.0 13.0 9.5 9.0 13.0 9.0
Modulated Average (80 MHz) — Single Tx Chain (dBm)
Band / Mode
Ch. 42 Ch.58 Ch. 106 ~ 138 Ch. 155
Maximum 10.0 10.5 10.5 9.5
IEEE 802.11ac (5 GHz)
Nominal 9.0 9.5 9.5 8.5
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1.5. Simultaneous Transmission Capabilities

This device operates independently from two antennas and does not support simultaneous operation.
2.4 GHz WLAN and 5 GHz WLAN share the same antenna path and cannot transmit simultaneously on any

antenna.

1.6. Miscellaneous SAR Test Considerations

This device is operating at hand-held use near hand. Since this DUT operates in AP (Hotspot) mode in 2.4
GHz WLAN only, Hotspot SAR has been applied according to FCC KDB Publication 941225 D06v02r01. For

detailed operating conditions, refer to Operation Description.

Per FCC KDB Publication 447498 Section 4.2.3., Since the bottom side of the DUT can be used closest to
the human body, the SAR test was considered through the 1g Body SAR Test Exclusion Thresholds as

shown below.

Per FCC KDB Publication 447498 D01v06, the 1g Body SAR exclusion threshold for distance > 50 mm (for

100 MHz to 6 GHz) is defined by the following equation:

Band/Mode I Maximum Allowed Power _Separation Exclusion
[MHz] [dBm] [mW] Distance [mm]

U-NII-1 5220 15.00 32 08 o Y
U-NII-2A 5 260 15.50 35 08 o
U-NII-2C 5 600 13.00 20 08 o

U-NII-3 5785 13.00 20 08 oy

1.7. DUT Antenna Locations

FCC KDB Publication 941225 D06v02r01 (for 2.4 GHz Hotspot Mode) and October 2016 TCBC Workshop
(for 5 GHz WLAN) are applied to this condition. The overall dimensions of this device are <9 X5cm. So 1 g
SAR (Hotspot SAR) test is evaluated to some position (distance from to the edge/side is within 2.5 cm) at 5
mm and 10 g SAR (Hands SAR) test is evaluated to some position (distance from to the edge/side is within

2.5 cm) at 0 mm.

Table 1.7.1 Device Edges/Sides for SAR Testing

Mode Top Bottom Front Rear Right Left
WLAN Ant. 1 No No Yes Yes Yes No
WLAN Ant. 2 No No Yes Yes No Yes

Note: Particular DUT edges were not required to be evaluated for wireless router SAR or phablet SAR if the edges were
greater than 2.5 cm from the transmitting antenna according to FCC KDB Publication 941225 D06v02r01 Section Il (for
2.4 GHz WLAN Hotspot Mode) and October 2016 TCBC Workshop Note (for 5 GHz WLAN). The distances between the
transmit antenna and the edges of the device are included in the filing.

1.8. Near Field Communications (NFC) Antenna

This DUT does not support NFC function.
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1.9. Guidance Applied

« |[EEE 1528-2013

« FCC KDB Publication 248227 D01v02r02 (Wi-Fi SAR)

« FCC KDB Publication 447498 D01v06 (General RF Exposure Guidance)

+ FCC KDB Publication 865664 D01v01r04 (SAR Measurement 100 MHz to 6 GHz)
« FCC KDB Publication 865664 D02v01r02 (RF Exposure Reporting)

« FCC KDB Publication 690783 D01v01r03 (SAR Listings on Grants)

« FCC KDB Publication 941225 D06v02r01 (Hotspot Mode SAR)

» October 2016 TCBC Workshop Notes (SAR Testing for Generic Device)

« April 2019 TCBC workshop Notes (Tissue Simulating Liquids (TSL))

+ CFR §2.1093: 2020

1.10. Device Serial Numbers

This product has two model names, including derivatives. The SAR test was performed using the C4-HALO-
TS-BL model among the two models. These models have the same parts and functions, but only different
colors.

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 8.
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2. 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, 3KHz 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.

2.1. SAR definition

Specific Absorption Rate is defined as the time derivative (rate) of the incremental energy (dW) absorbed by
(dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given density (p). It is also
defined as the rate of RF energy absorption per unit mass at a point in an absorbing body (see Equation 2-1)

SAR = d (:JW _ d (:JW
Tt -:lm) Tt pdv)

Equation 2-1 SAR Mathematical Equation

SAR is expressed in units of Watts per kilogram (W/kg).

o|E|*
SAR =

Where: ¢ = conductivity of the tissue (S/m)
p = mass density of the tissue (kg/m?)
E = rms electrical 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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2.2. 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.
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3. 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 4-1) and IEC/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 point was measured and used as a reference value.

Figure 4-1 Sample
SAR Area Scan

3. Based on the area scan data, the peak of the region with maximum SAR 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 D01v01r04*

Maximum Zoom Scan Spatial
Masimum Area Scan | Maximum Zoom 5can Resolution {mm) Menimum Zoom Scan
Frequency Resolution (mm) Resolution [mm] Volufme (mm)
(B¥urne M (B B ) Uniform Grid Graded Grid (ey.2)
' Etiifn) | Ataan(1)* A1)
| <26H <15 <8 <5 <4 £1.5°A2, el n-1) 230
2-3GHz <12 <5 <5 s4 < L5%A2;pmin-1) 230
3-4GHz s12 55 54 <3 $15%2,..[n-1) 228
[ ascH £10 <4 $3 $2.5 % 1.5° 82 eed 1) 25

5-6 GHt

£10

<4

5
£l

$2 | £L15%82uemin-1)

222
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4. TEST CONFIGURATION POSITIONS
4.1. Device Holder

This device holder is made out of low-loss POM material having the following dielectric parameters: relative
permittivity € = 3 and loss tangent & = 0.02.

4.2. 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 E.

4.3.  Front to mouth Exposure Configurations

This DUT is a remote controller with a voice command function, where the microphone is located in the top
side of the product, but the actual conditions of use the user's face (mouth) can be used close to the front
side of the DUT. The Top side is also exempt from testing in accordance with FCC KDB Publication 941225
D06v02r01 and the October 2016 TCBC Workshop Note.

Therefore, the Front to mouth exposure conditions were tested using 5 mm separation from the Front Side,
the worst conditions and actual conditions that were close to the body with Hotspot mode and voice function
supported.

4.4.  Extremity Exposure Configurations

Devices that are designed or intended for use on extremities or mainly operated in extremity only exposure
conditions; i.e., hands, wrists, feet and ankles, may require extremity SAR evaluation. When the device also
operates in close proximity to the user’s body, SAR compliance for the body is also required. The 1 g body
and 10 g extremity SAR exclusion Thresholds found in KDB Publication 447498 D01v06 should be applied to
determine SAR test requirements.

Per KDB Publication 447498 D01v06, remote controller are not normally designed to be used on body or
operated in body only exposure conditions. The maximum output power levels of remote controller generally
do not require body SAR testing to show compliance for 5 GHz WLAN. Therefore, body SAR was not
evaluated for this device.
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4.5. Wireless Router Configurations

Some battery-operated remote controllers have the capability to transmit and receive user data through
simultaneous transmission of WIFI simultaneously with a separate licensed transmitter. The FCC has
provided guidance in FCC KDB Publication 941225 D06v02r01 where SAR test considerations for remote
controllers (L x W = 9 cm x 5 cm) are based on a composite test separation distance of 10 mm from the
front, back and edges of the device containing transmitting antennas within 2.5 cm of their edges,
determined from general mixed use conditions for this type of devices. Since the hotspot SAR results
may overlap with the body-worn accessory SAR requirements, the more conservative configurations can
be considered, thus excluding some body-worn accessory SAR tests.

When the user enables the personal wireless router functions for the remote controller, actual operations
include simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both
transmitters often do not transmit at the same transmitting frequency and thus cannot be evaluated for
SAR under actual use conditions due to the limitations of the SAR assessment probes. Therefore, SAR
must be evaluated for each frequency transmission and mode separately and spatially summed with the
WIFI transmitter according to FCC KDB Publication 447498 D0O1v06 procedures. The “Portable Hotspot”
feature on the remote controller was NOT activated during SAR assessments, to ensure the SAR
measurements were evaluated for a single transmission frequency RF signal at a time.
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5. RF Exposure Limits

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

5.1. 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.

5.2. 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 5-1 SAR Human Exposure Specified in ANSI/IEEE C95.1-1992 and Health Canada Safety Code 6

Human Exposure Limits
Uncontrolled Environment Controlled Environment
General Population Occupational
(W/kg) or (mW/qg) (W/kg) or (mW/qg)

Peak Spatial Average SAR 16 8.0

Head

Whole Body SAR 0.08 0.4

Peak Spatial Average SAR 40 20

Hands, Feet, Ankle, Wrists, etc. '

1. 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.

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

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue
volume in the shape of a cube) and over the appropriate averaging time.
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6. FCC Measurement Procedures
Power measurements for licensed transmitters are performed using a base station simulator under digital
average power.

6.1. Measured and Reported SAR

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

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 of 10g SAR for the mid-band or highest output power
channel is:
- < 0.8Wr/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
- =< 0.4WIkg or 1.0 W/kg, for 1g or 10g respectively, when the transmission band is = 200 MHz

6.2. 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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6.3. SAR Testing with 802.11 Transmitters

Normal network operating configurations are not suitable for measuring the SAR of 802.11 b/g/n transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable. See KDB Publication 248227D01v02r02 for more
details.

6.3.1. U-NII-1 and U-NII-2A

For devices that operate in only one of the U-NII-1 and U-NII-2A bands, the normally required SAR
procedures for OFDM configurations are applied. For devices that operate in both U-NIl bands using the
same transmitter and antenna(s), SAR test reduction is determined according to the following, with respect
to the highest reported SAR and maximum output power specified for production units. The procedures are
applied independently to each exposure configuration; for example, head, body, hotspot mode etc.

1) When the same maximum output power is specified for both bands, begin SAR measurement in U-NII-2A
band by applying the OFDM SAR requirements. If the highest reported SAR for a test configuration is < 1.2
W/kg, SAR is not required for U-NII-1 band for that configuration (802.11 mode and exposure condition);
otherwise, each band is tested independently for SAR.

2) When different maximum output power is specified for the bands, begin SAR measurement in the band
with higher specified maximum output power. The highest reported SAR for the tested configuration is
adjusted by the ratio of lower to higher specified maximum output power for the two bands. When the
adjusted SAR is < 1.2 W/kg, SAR is not required for the band with lower maximum output power in that test
configuration; otherwise, each band is tested independently for SAR.

6.3.2. U-NII-2C and U-NII-3

The frequency range covered by U-NII-2C and U-NII-3 is 380 MHz (5.47 — 5.85 GHz), which requires a
minimum of at least two SAR probe calibration frequency points to support SAR measurements. When
Terminal Doppler Weather Rader (TDWR) restriction applies, the channels at 5.60 — 5.65 GHz in U-NII-2C
band must be disabled with acceptable mechanisms and documented in the equipment certification. Unless
band gap channels are permanently disabled, SAR must be considered for these channels. When band gap
channels are disabled, each band is tested independently according to the normally required OFDM SAR
measurements and probe calibration frequency points requirements.

6.3.3. Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating next to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial test position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
position in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is < 0.4 W/kg, no additional testing for the
remaining test positions is required. Otherwise, SAR is evaluated at the subsequent highest peak SAR
position until the reported SAR result is < 0.8 W/kg or all test position are measured.
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6.3.4. 2.4 GHz SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial

test position procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure
configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration using the next
highest measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the
third channel; i.e., all channels require testing.

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,

adjusted by the ratio of the OFDM to DSSS specified maximum output power is > 1.2 W/kg. When SAR is

required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.

6.3.5. OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz bands, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration with the largest channel bandwidth, lowest order modulation and lowest data rate. When the
maximum output power of a channel is the same for equivalent OFDM configurations; for example, 802.11a,
802.11n and 802.11ac or 802.11g and 802.11n with the same channel bandwidth, modulation and data rate
etc., the lower order 802.11 mode i.e., 802.11a, then 80211n and 802.11ac or 802.11g then 802.11n is used
for SAR measurement. When the maximum output power ware the same for multiple test channels, either
according to the default or additional power measurement requirements, SAR is measured using the channel
closest to the middle of the frequency band or aggregated band. When there are multiple channels with the
same maximum output power, SAR is measured using the higher number channel.

6.3.6. Initial Test Configuration Procedure

For OFDM, in both 2.4 and 5 GHz bands, an initial test configuration is determined for each frequency band
and aggregated band, according to the transmission mode with the highest maximum output power specified
for SAR measurements. When the same maximum output is specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated band, SAR is measured using the configuration(s) with the
largest channel bandwidth, lowest order modulation, and lowest data rate. The channel of the transmission
mode with the highest average RF output conducted power will be the initial test configuration.

When the reported SAR < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported
SAR result is < 1.2 W/kg or all channels are measured.

6.3.7. Subsequent Test Configuration Procedures

For OFDM configurations, in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position procedure, when applicable. When the
highest reported SAR for the initial test configuration, adjusted by the ratio of the subsequent test
configuration to initial test configuration specified maximum output power is < 1.2 W/kg, no additional SAR
testing for the subsequent test configurations is required.
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6.3.8. MIMO SAR considerations

Per KDB Publication 248227 D01v02r02, the simultaneous SAR provision in KDB Publication 447498
D01v06 should be applied to determine simultaneous transmission SAR test exclusion for WIFI MIMO. If the
sum of 1g single transmission chain SAR measurements is < 1.6 W/kg, no additional SAR measurements for
MIMO are required. Alternatively, SAR for MIMO can be measured with all antennas transmitting
simultaneously at the specified maximum output power of MIMO operation.
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7. RF Conducted Powers

7.1. W-LAN Conducted Powers

Table 7-1_2.4 GHz W-LAN Conducted Powers Ant. 1

2.4 GHz Conducted Power Setting [dBm]
IEEE Transmission Mode
[';;‘ig'] Channel | 802.11b | 802.11g | 802.11n
Average | Average | Average
2412 16.93 11.28 11.11
2437 6 16.84 15.20 13.16
2 462 11 17.11 11.59 10.96

Note: The yellow entre channel above were tested for SAR.

Table 7-2_2.4 GHz W-LAN Conducted Powers Ant. 2

2.4 GHz Conducted Power Setting [dBm]

IEEE Transmission Mode
[';;ilqz] Channel | 802.11b | 802.11g | 802.11n
Average | Average | Average
2412 17.04 11.23 10.93
2 437 16.86 15.32 12.89
2 462 11 17.13 11.57 10.86

Note: The yellow entre channel above were tested for SAR.
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Table 7-3_5 GHz W-LAN Conducted Powers Ant. 1

5 GHz (20 MHz) Conducted Power [dBm] 5 GHz (40 MHz) Conducted Power [dBm]
IEEE Transmission Mode PR
[FhZeH(i] Channel | 802.11a | 802.11n | 802.1lac Freq. IEEE Transmission Mode
Average | Average | Average [MHZ] Channel 802.11n 802.11ac
5180 36 11.79 11.33 11.07 Average Average
5 200 40 11.65 11.24 11.07 5190 38 8.97 8.91
5220 44 14.32 13.94 13.99 5 230 16 13.25 13.31
5 240 48 14.20 14.02 13.77
5 260 52 14.66 13.96 14.01 52170 54 13.31 13.42
5280 56 14.58 13.82 13.76 5310 62 9.12 9.10
5 300 60 11.54 11.49 11.41 5510 102 9.12 9.00
5320 64 11.81 11.58 11.62
5500 100 11.45 11.10 11.07 2 el AL 1840 185
5 600 120 14.57 14.00 14.09 5 630 126 13.19 13.15
5620 124 11.85 11.67 11.53 5670 134 9.22 9.33
5720 144 11.66 11.17 11.25 5710 142 9.40 9.35
5 745 149 11.03 11.13 10.95
5785 157 12.87 12.85 12.62 5755 151 8.88 8.95
5 825 165 11.03 10.79 10.89 5795 159 9.08 8.95
5 GHz (80 MHz) Conducted Power [dBm]
IEEE Transmission Mode
[llzvrlquz] Channel 802.11ac
Average

5210 42 9.03

5290 58 9.04

5530 106 9.12

5610 122 9.09

5 690 138 9.20

5775 155 8.74

Note: The yellow entre channel above were tested for SAR.
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Table 7-4_5 GHz W-LAN Conducted Powers Ant. 2

5 GHz (20 MHz) Conducted Power [dBm] 5 GHz (40 MHz) Conducted Power [dBm]
Freq. IEEE Transmission Mode IEEE Transmission Mode
[MHz] Channel | 802.11a | 802.11n | 802.1lac Freq. Channel 802.11n 802.11ac

Average | Average | Average [MHZz] : .
5180 36 11.59 11.25 10.92 Average Average
5200 40 11.52 11.28 10.95 5190 38 8.84 8.77
5220 44 14.12 13.90 13.90 5 230 46 13.19 13.13
5240 48 13.92 13.81 13.80
5 260 52 14.58 13.97 13.91 5270 54 13.28 13.33
5 280 56 14.50 13.84 13.71 5310 62 9.05 9.07
5300 60 11.50 11.44 11.23 5510 102 8.94 9.10
5320 64 11.85 11.48 11.54
5 500 100 11.46 10.87 10.96 > 590 118 13.21 13.20
5 600 120 14.53 13.81 14.04 5630 126 13.11 12.93
5620 124 11.80 11.53 11.46 5670 134 9.17 9.19
5720 144 11.59 11.17 11.16 5710 142 9.32 9.17
5745 149 11.00 10.94 10.86
5785 157 12.70 12.57 12.60 S 755 151 8.78 8.90
5825 165 10.94 10.78 10.75 5795 159 8.90 8.85
5 GHz (80 MHz) Conducted Power [dBm]
IEEE Transmission Mode
[llz\;Iquz] Channel 802.11ac
Average

5210 42 8.90

5290 58 8.92

5530 106 9.04

5610 122 9.08

5 690 138 9.20

5775 155 8.65

Note: The yellow entre channel above were tested for SAR.

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:

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

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

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

4) For each transmission mode configuration, powers were measured for the highest and lowest channels; and at
the mid-band channel(s) when there were at least 3 channels supported. For configurations with multiple mid-
band channels, due to an even number of channels, both channels were measured.

5) The yellow data rate and channel above were tested for SAR.
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8. System Verification
8.1. Tissue Verification
Table 8-1 Measured Tissue Properties
Tissue Measured Measured Measured Target Target Conductivity | Permittivity Test
Type Frequency | Tissue Temp (°C) | Conductivity [ Permittivity | Conductivity | Permittivity | Deviation Deviation Date
i (MHz) (0) (e) (0) (e) (%) (%)
2450 1.832 39.333 1.80 39.2 1.78 0.34
HSL2450 2 462 214 1.843 39.317 1.83 39.2 0.69 0.25 2023.03.02
5 300 4.743 36.102 4.76 35.9 - 0.36 0.56
HSLSGHz 5 260 213 4.704 36.145 4.72 35.9 -0.34 0.57 2023.03.03
5 600 5.035 35.732 5.07 355 - 0.69 0.65
HSL5GHz 5 600 213 5.035 35.732 5.07 35.5 - 0.69 0.65 2023.03.04
5 800 5.276 35.431 5.27 35.3 0.11 0.37
HSLSGHz 5785 212 5.217 35.310 5.26 35.3 -0.72 -0.01 2023.03.05

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.
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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8.2.

Tissue Verification

Table 8-2 System Verification Results —1 g

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.

. . Normalized
SAR Test Tissue Amb. Liquid Input Dipole Probe 1W Target Measured to 1W Deviation
System Date Frequency| Temp Temp Power SN SN SAR-1g SAR-1g SAR-1g %)
# (MHz) O (O (mW) (Wikg) (Wikg)
(Wikg)
1 2023.03.02| 2450 22.5 21.4 100 960 3879 51.90 5.27 52.70 1.54
1 2023.03.03| 5300 22.3 21.3 50 1103 3879 83.80 411 82.20 -1.91
1 2023.03.04| 5600 22.4 21.3 50 1103 3879 84.80 4.13 82.60 - 2.59
1 2023.03.05| 5800 22.2 21.2 50 1103 3879 81.60 4.06 81.20 - 0.49
Table 8-3 System Verification Results =10 g
- . Normalized
SSAR Test Tissue Amb. Liquid Input Dipole Probe 1W Target Measured to 1W Deviation
ystem Date Frequency| Temp Temp Power SN SN SAR-10 g SAR-10 g SAR-10 %)
# (MHz) (°C) (°C) (mW) (W/kg) (Wikg) 9
(Wikg)
1 2023.03.02| 2450 22.5 21.4 100 960 3879 24.00 2.43 24.30 1.25
1 2023.03.03| 5300 22.3 21.3 50 1103 3879 23.80 1.18 23.60 -0.84
1 2023.03.04| 5600 22.4 21.3 50 1103 3879 23.90 1.16 23.20 -2.93
1 2023.03.05| 5800 22.2 21.2 50 1103 3879 22.90 1.13 22.60 -131
Space
) 4
E—  grom— Dir. Covpler
e ] T ]
T A I |
[Jra
[
Figure 8-1 System Verification Setup Diagram Figure 8-2 System Verification Setup Photo
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9. SAR Data Summary

9.1. Front to Mouth SAR Results
Table 9-1 Front to Mouth SAR
Maximum | Measured
Device ACETS) . 1mt 4 Scaling Scaling Measured Reported
Plot . . . Spacing | Allowed [Conducted Power
No Serial Mode MH - Service| Test Position (cm) Power Power Factor Factor Drift [dB] SAR1g SAR1g
" [Number z : Duty Cycle Power Wik Wik
u [dBm] [dBm] (Duty Cycle) | (Power) (Wikg) (Wikg)
1 SAR1 | 802.11b (Ant. 1) | 2462 11 DSSS | Front to mouth 0 17.5 17.11 1.012 1.094 0.17 0.208 0.230
21 | SAR1 | 802.11a (Ant.1) | 5260 52 | OFDM | Front to mouth 0 15.5 14.66 1.040 1.213 -0.03 0.342 0.431
41 | SAR1 | 802.11a(Ant.1) | 5600 | 120 | OFDM | Front to mouth 0 15.0 14.57 1.030 1.104 0.13 0.136 0.155
61 | SAR1 | 802.11a(Ant.1) | 5785 | 157 | OFDM | Front to mouth 0 13.0 12.87 1.041 1.030 0.16 0.140 0.150
11 | SAR1 | 802.11b (Ant.2) | 2462 11 DSSS | Front to mouth 0 17.5 17.13 1.016 1.089 0.18 0.368 0.407
31 | SAR1 | 802.11a (Ant.2) | 5260 52 | OFDM | Front to mouth 0 15.5 14.58 1.030 1.236 0.09 0.139 0.177
51 | SAR1 | 802.11a(Ant.2) | 5600 | 120 | OFDM | Front to mouth 0 15.0 14.53 1.030 1.114 0.10 0.161 0.185
71 | SAR1 | 802.11a(Ant.2) | 5785 | 157 | OFDM | Front to mouth 0 13.0 12.70 1.050 1.072 -0.15 0.152 0.171
ANSI / |IEEE C95.1 1992 — SAFETY LIMIT Front to mouth (Head)
Spatial Peak 1.6 Wikg (W/kg)
Uncontrolled Exposure / General Population Averaged over 1 gram
9.2. Hotspot SAR Results
Table 9-2 2.4 GHz WLAN Hotspot SAR
Maxi M d
Device O . aximum casure Scaling Scaling Measured Reported
Plot . . Test Spacing | Allowed |Conducted Power
No Serial Mode Service Position ) Power Power Factor Factor Drift [dB] SAR1g SAR1g
" [Number MHz | Ch. [dBm] [dBm] (Duty Cycle) (Power) (W/kg) (W/kg)
1 SAR1 | 802.11b (Ant. 1) | 2462 11 DSSS Front Side 0 17.5 17.11 1.012 1.094 0.17 0.208 0.230
SAR1 | 802.11b (Ant. 1) | 2462 11 DSSS Rear Side 0 17.5 17.11 1.012 1.094 0.15 0.145 0.161
SAR1 | 802.11b (Ant. 1) | 2462 11 DSSS Right Side 0 17.5 17.11 1.012 1.094 0.17 0.065 0.072
11 | SAR1 | 802.11b (Ant.2) | 2462 11 DSSS Front Side 0 17.5 17.13 1.016 1.089 0.18 0.368 0.407
SAR1 | 802.11b (Ant. 2) | 2462 11 DSSS Rear Side 0 17.5 17.13 1.016 1.089 0.08 0.228 0.252
SAR1 | 802.11b (Ant. 2) | 2462 11 DSSS Left Side 0 17.5 17.13 1.016 1.089 0.03 0.137 0.152
ANSI / [EEE C95.1 1992 — SAFETY LIMIT Hotspot (Body)
Spatial Peak 1.6 W/kg (W/kg)
Uncontrolled Exposure / General Population Averaged over 1 gram
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9.3. Hands SAR Results

Table 9-3 2.4 GHz WLAN Hands SAR

Plot Devi.ce ALl ) Test Spacing MAEI‘TC;TVZ? C’\gizsslcrf:d Scaling Scaling Power Measured Reported
No. Serial Mode v | Service Position @) Power Power Factor Factor Drift [dB] SAR10g SAR10g
Number : [dBm] [dBm] (Duty Cycle) (Power) (W/kg) (W/kg)
1 SAR1 | 802.11b (Ant. 1) | 2462 11 DSSS Front Side 0 17.5 17.11 1.012 1.094 0.17 0.112 0.124
SAR1 802.11b (Ant. 1) | 2462 11 DSSS Rear Side 0 17.5 17.11 1.012 1.094 0.15 0.054 0.060
SAR1 802.11b (Ant. 1) | 2462 11 DSSS Right Side 0 17.5 17.11 1.012 1.094 0.17 0.030 0.033
11 | SAR1 | 802.11b (Ant.2) | 2462 11 DSSS Front Side 0 17.5 17.13 1.016 1.089 0.18 0.182 0.201
SAR1 | 802.11b (Ant.2) | 2462 11 DSSS Rear Side 0 17.5 17.13 1.016 1.089 0.08 0.093 0.103
SAR1 802.11b (Ant. 2) | 2462 11 DSSS Left Side 0 17.5 17.13 1.016 1.089 0.03 0.064 0.071
ANSI / |[EEE C95.1 1992 — SAFETY LIMIT Hands
Spatial Peak 4.0 W/kg (W/kg)
Uncontrolled Exposure / General Population Averaged over 10 gram
Table 9-4 5 GHz WLAN Hands SAR
Plot Devi.ce AL . Test Spacing "1?:‘('):2:;“ C’\f)i?l:lgf:d Scaling Scaling Power Measured Reported
No. Serial Mode I Service Position o Power Power Factor Factor Drift [dB] SAR10g SAR10g
Number : [dBm] [dBm] (Duty Cycle) (Power) (W/kg) (W/kg)
SAR1 802.11a (Ant. 1) | 5260 52 OFDM Front Side 0 15.5 14.66 1.040 1.213 -0.03 0.112 0.141
22 | SAR1 | 802.11a (Ant.1) | 5260 52 OFDM Rear Side 0 15.5 14.66 1.040 1.213 0.11 0.126 0.159
SAR1 | 802.11a (Ant.1) | 5260 52 OFDM Right Side 0 15.5 14.66 1.040 1.213 -0.01 0.041 0.052
SAR1 | 802.11a (Ant.2) | 5260 52 OFDM Front Side 0 15.5 14.58 1.030 1.236 0.09 0.062 0.079
32 | SAR1 | 802.11a (Ant.2) | 5260 52 OFDM Rear Side 0 15.5 14.58 1.030 1.236 0.15 0.093 0.118
SAR1 | 802.11a (Ant.2) | 5260 52 OFDM Left Side 0 15.5 14.58 1.030 1.236 -0.17 0.045 0.057
41 | SAR1 | 802.11a (Ant.1) | 5600 | 120 OFDM Front Side 0 15.0 14.57 1.030 1.104 0.13 0.076 0.086
SAR1 | 802.11a (Ant.1) | 5600 | 120 OFDM Rear Side 0 15.0 14.57 1.030 1.104 0.14 0.071 0.081
SAR1 | 802.11a (Ant.1) | 5600 | 120 OFDM Right Side 0 15.0 14.57 1.030 1.104 0.03 0.053 0.060
SAR1 | 802.11a (Ant.2) | 5600 | 120 OFDM Front Side 0 15.0 14.53 1.030 1.114 0.10 0.073 0.084
52 | SAR1 | 802.11a (Ant.2) | 5600 | 120 OFDM Rear Side 0 15.0 14.53 1.030 1.114 0.05 0.092 0.106
SAR1 | 802.11a (Ant.2) | 5600 | 120 OFDM Left Side 0 15.0 14.53 1.030 1.114 0.09 0.068 0.078
61 | SAR1 | 802.11a (Ant.1) | 5785 | 157 OFDM Front Side 0 13.0 12.87 1.041 1.030 0.16 0.068 0.073
SAR1 802.11a (Ant. 1) | 5785 | 157 OFDM Rear Side 0 13.0 12.87 1.041 1.030 -0.11 0.050 0.053
SAR1 | 802.11a (Ant.1) | 5785 | 157 OFDM Right Side 0 13.0 12.87 1.041 1.030 0.15 0.040 0.042
71 | SAR1 | 802.11a (Ant.2) | 5785 | 157 OFDM Front Side 0 13.0 12.70 1.050 1.072 -0.15 0.061 0.069
SAR1 | 802.11a (Ant.2) | 5785 | 157 OFDM Rear Side 0 13.0 12.70 1.050 1.072 -0.04 0.059 0.066
SAR1 | 802.11a (Ant.2) | 5785 | 157 OFDM Left Side 0 13.0 12.70 1.050 1.072 -0.12 0.045 0.051
ANSI / |[EEE C95.1 1992 — SAFETY LIMIT Hands
Spatial Peak 4.0 W/kg (W/kg)
Uncontrolled Exposure / General Population Averaged over 10 gram
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9.4. SAR Test Notes
General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2013, and FCC KDB Publication 447498 D0O1v06.

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

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

4. 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.

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D0O1v06.

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

7. 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 2.0 W/kg for 10 g. Since the measured SAR
results of this device were less than or equal to 2.0 W/kg, repeated SAR measurements are not required.

8. Since this DUT operates in AP (Hotspot) mode in 2.4 GHz WLAN, Hotspot SAR has been applied
according to FCC KDB Publication 941225 D0O6v02r01. For detailed operating conditions, refer to
Operation Description.

W-LAN Notes:

1. Justification for test configurations for W-LAN per KDB Publication 248227 D01v02r02 for 2.4 GHz WIFI
single transmission chain operations, the highest measured maximum output power channel for DSSS
was selected for SAR measurement. SAR for OFDM modes (2.4 GHz 802.11g/n) was not required duo
to the maximum allowed powers and the highest reported DSSS SAR when the highest reported SAR for
DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output and the adjust SAR is < 3
WI/kg. See Section 6.3.4 more information.

2. Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 5 GHz WIFI
single transmission chain operations, the initial test configuration was selected according to the
transmission mode with the highest maximum allowed powers. Other transmission modes were not
investigated since the highest reported SAR for initial test configuration adjusted by the ratio of maximum
output powers is less than 3.0 W/kg for 10 g evaluations. See Section 6.3.5 more information.

3. When the maximum reported 10 g averaged SAR < 2.0 W/kg, SAR testing on additional channels was
not required. Otherwise, SAR for the next highest output power channel was required until the reported
SAR result was < 3.0 W/kg or all test channels were measured.

4. The device was configured to transmit continuously at the required data rate, channel bandwidth and
signal modulation, using the highest transmission duty factor to determine compliance.

5. When 10g SAR measurement is considered, a factor of 2.5 is applied to the thresholds below.
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10. SAR Measurement Uncertainty

Table 10-1 Uncertainty of SAR equipment for measurement Body 0.3 GHz to 3 GHz

A b c d e=f(d, k) f g h=c x f/e I=c x g/e k
Tol. Prob. Ci Ci 19 109

Uncertainty component Reference (x %) dist. Div. (19 (10 g) ui ui vi
(£ %) (£ %)

Measurement system

Probe calibration 4 6.65 N 1 1 1 6.65 6.65 o
Axial isotropy 5 4.7 R 1.732 0.71 0.71 1.93 193 o
Hemispherical isotropy 5 9.6 R 1.732 0.71 0.71 3.94 3.94 o
Boundary effect 6 1 R 1.732 1 1 0.58 0.58 o
Linearity 7 4.7 R 1.732 1 1 271 271 8]
System detection limits 9 0.25 R 1.732 1 1 0.14 0.14 0
Modulation response 8 24 R 1.732 1 1 1.39 1.39 o
Readout electronics 10 0.3 N 1 1 1 0.30 0.30 o
Response time 11 o] R 1.732 1 1 0.00 0.00 3
Integration time 12 26 R 1.732 1 1 1.50 1.50 o
RF ambient conditions—noise 13 3 R 1.732 1 1 1.73 1.73 o
RF ambient conditions—reflections 13 3 R 1.732 1 1 1.73 1.73 L)
Probe positioner mechanical

‘olerance 14 0.4 R 1.732 1 1 0.23 0.23 o
Probe positioning with respect to 15 29 R 1732 1 1 167 167 -

phantom shell

Extrapolation, interpolation, and
integration algorithms for max. 16 2 R 1.732 1 1 115 115 o
SAR evaluation

Test sample related

Test sample positioning 17 1 1 N 1 1 1 1 1 30
Device holder uncertainty 18 0.9 0.9 N 1 1 1 0.9 0.9 24
Output power variation—SAR drift

20 5 R 1.732 1 1 2.89 2.89 ]
measurement
SAR scaling 19 0 R 1.732 1 1 0.00 0.00 o
Phantom and tissue parameters
Phantom shell uncertainty—shape,

21 6.1 R 1.732 1 1 3.52 3.52 o
thickness and permittivity
Uncertainty in SAR correction for
deviations in permittivity and 22 19 N 1 1 0.84 1.90 1.60 ®
conductivity
Liquid conductivity measurement 22 1.81 N 1 0.78 0.71 141 1.29 35
Liquid permittivity measurement 22 1.63 N 1 0.23 0.26 0.37 0.42 35
Liquid conductivity—temperature

23 237 R 1.732 0.78 0.71 1.07 0.97 C
uncertainty
Liquid permittivity—temperature

23 2.03 R 1.732 0.23 0.26 0.27 0.30 o
uncertainty
Combined standard uncertainty RSS 10.80 10.70 Veff
Expanded uncertainty

K=2 21.60 21.40

(95% confidence interval)
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Table 10-2 Uncertainty of SAR equipment for measurement Body 3 GHz to 6 GHz

A b c d e=f(d, k) f g h=c x f/e I=c x g/e k
Tol. Prob. Ci Ci 19 109

Uncertainty component Reference (£ %) dist. Div. 19 (10 g) ui ui vi
(£ %) (£ %)

Measurement system

Probe calibration 4 6.55 N 1 1 1 6.55 6.55 oo
Axial isotropy 5 4.7 R 1.732 0.71 0.71 1.93 193 3
Hemispherical isotropy 5 9.6 R 1.732 0.71 0.71 3.94 3.94 £
Boundary effect 6 2 R 1.732 1 1 115 1.15 o
Linearity 7 4.7 R 1.732 1 1 271 271 o
System detection limits 9 0.25 R 1.732 1 1 0.14 0.14 o
Modulation response 8 2.4 R 1.732 1 1 1.39 1.39 o
Readout electronics 10 0.3 N 1 1 1 0.30 0.30 o
Response time 1 0 R 1.732 1 1 0.00 0.00 o
Integration time 12 26 R 1.732 1 1 1.50 1.50 o
RF ambient conditions—noise 13 3 R 1.732 1 1 1.73 1.73 o
RF ambient conditions—reflections 13 3 R 1.732 1 1 1.73 1.73 £
Probe positioner mechanical

tolerance 14 0.4 R 1.732 1 1 0.23 0.23 £
Probe positioning with respect to 15 6.7 R 1732 1 1 387 387 -

phantom shell

Extrapolation, interpolation, and
integration algorithms for max. 16 4 R 1.732 1 1 231 231 o
SAR evaluation

Test sample related

Test sample positioning 17 0.7 05 N 1 1 1 0.7 05 12
Device holder uncertainty 18 1 1 N 1 1 1 1 1 24
Output power variation—SAR drift

20 5 R 1.732 1 1 2.89 2.89 ©
measurement
SAR scaling 19 0 R 1.732 1 1 0.00 0.00 )
Phantom and tissue parameters
Phantom shell uncertainty—shape,

21 6.6 R 1.732 1 1 3.81 381 o
thickness and permittivity
Uncertainty in SAR correction for

P . s 22 1. N 1 1 .84 1. 1.

deviations in permittivity and o 08 %0 60 *
conductivity
Liquid conductivity measurement 22 1.35 N 1 0.78 0.71 1.05 0.96 15
Liquid permittivity measurement 22 0.97 N 1 0.23 0.26 0.22 0.25 15
Liquid conductivity—temperature

23 201 R 1732 0.78 0.71 0.91 0.82 ©
uncertainty
Liquid permittivity—temperature

23 1.96 R 1.732 0.23 0.26 0.26 0.29 o
uncertainty
Combined standard uncertainty RSS 11.50 11.40 V eff
Expanded uncertainty

K=2 23.00 22.80

(95% confidence interval)
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11. Equipment List

Equipment Manufacturer Model Serial No. Cal. Date NeS;tCeal. Cal. Interval
SAR Chamber Dymstec N/A N/A N/A N/A N/A
Thermo-Hygrostat &= EEHA HK-030-AU1 1506231 N/A N/A N/A
Staubli Robot Unit Staubli TX60L F15/5Y7QAL1/A/01 N/A N/A N/A
Electro Optical Converter SPEAG EOC60 1096 N/A N/A N/A
2mm Oval Phantom V6.0 SPEAG QD OVA 003 AA 2036 N/A N/A N/A
Device Holder SPEAG Mouggg?agz"ice SD 000 H99 AA N/A N/A N/A
Data Acquisition Electronics SPEAG DAE4 1344 2023-01-20 | 2024-01-20 1 Year
E-Field Probe SPEAG EX3DV4 3879 2023-01-26 | 2024-01-26 1 Year
Dipole Antenna SPEAG D2450V2 960 2022-03-24 | 2024-03-24 2 Years
Dipole Antenna SPEAG D5GHzV2 1103 2023-01-25 | 2025-01-25 2 Years
RF Signal Generator ANRITSU 68369B 992113 2023-01-13 | 2024-01-13 1 Year
BROADBAND HIGH
EMPOWER 1138 1030 2022-06-17 | 2023-06-17 1 Year
POWER AMPLIFIER
DUAL DIRECTIONAL COUPLER HP 11692D 1212A03523 2022-06-17 | 2023-06-17 1 Year
EPM Series Power Meter HP E4419B GB40202055 2023-01-13 | 2024-01-13 1 Year
E-Series AVG Power Sensor Agilent E9300H MY41495967 2023-01-13 | 2024-01-13 1 Year
E-Series AVG Power Sensor Agilent E9300H US39215405 2023-01-13 | 2024-01-13 1 Year
POWER METER ANRITSU ML2495A 1438001 2023-01-13 | 2024-01-13 1 Year
Pulse Power Sensor ANRITSU MA2411B 1339205 2023-01-13 | 2024-01-13 1 Year
Attenuator HP 8491B 22234 2023-01-13 | 2024-01-13 1 Year
Attenuator Ay UNAT-10+ VUU38501715 | 2023-01-13 | 2024-01-13 | 1 Year
Low Pass Filter FILTRON iolgﬁﬁb 1408004S 2023-01-13 | 2024-01-13 1 Year
Low Pass Filter FILTRON Moy 1408008S 2023-01-13 | 2024-01-13 | 1 Year
DIELECTRIC ASSESSMENT KIT SPEAG DAKS-3.5 1205 2023-01-19 | 2024-01-19 1 Year
Network Analyzer HP 8720C 3124A01008 2022-06-17 | 2023-06-17 1 Year
HYGRO-THERMOMETER DAEKWANG 811CE NONE 2022-06-17 | 2023-06-17 1 Year
DIGITAL THERMOMETER NONE TP101 191105 2023-01-17 | 2024-01-17 1 Year
Spectrum Analyzer R&S FSQ 40 200045 2022-06-17 | 2023-06-17 1 Year

Note:

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.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@kes.co.kr

KES-QP16-F01(00-23-01-01)

KES Co., Ltd.




8 KES Co., Ltd. Test  Now:
3701, 40, Simin-daero 365beon-gil, estrepo 0.
KB Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea KES-SR-23T0004
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (29 ) of (100)

www.kes.co.kr

12. 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.
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Appendix A. SAR Plots for System Verification

The plots for system verification with largest deviation for each SAR system combination are shown as
follows.
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Test Laboratory: KES Co,, Lid Date: 2023-03:402
System Verification for 2450 MHz

DUT: Dipole D2450V2-SN: 960

Communication System: CW: Frequency: 2450 MHz:Duty Cycle: 1:1
Medium: HSL2450 Medium parameters used: = 2450 MHz: ¢ = 1.832 Sim: & = 39.333; p= 1000 kg/m”
Ambient Temperature 22.5 “C; Liquid Temperature 21.4 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(7.42. 7.42. 7.42) (@, 2450 MHz: Calibrated: 2023-01-26
- Sensor-Surface: | 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344: Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Serial: TP:2036

- Mcasurement SW: DASY52. Version 52,10 (4). SEMCAD X Version [4.6.14 (7483)

Pin=100 mW/Area Scan (81x81x1): Interpolated grid: dx=1.200 mm. dy=1.200 mm
Maximum value of SAR (interpolated) = 8.98 Wikg

Pin=100 mW/Zoom Scan (7x7x7)/Cube 0: Mcasurcment grid: dx=5mm, dy=5mm. dz=5mm
Reference Value = 70.44 Vim: Power Dnft =-0.05 dB

Pcak SAR (extrapolated) = 11.0 Wikg

SAR(1 g) =5.27 W/kg: SAR(10 g) =243 W/ke

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

Ratio of SAR at M2 to SAR at M1 = 48.6%

Maximum value of SAR (measured) = 8.80 W/kg

Wikg
8.800

7.050
5.3
3.551
1.801

0.051
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Test Laboratory: KES Co,, Lid Date: 2023-0303
System Verification for 5300 MHz

DUT: Dipole DSGHzV2-SN: 1103

Communication System: CW: Frequency: 5300 MHz:Duty Cycle: 1:1
Medium: HSL3GHz Medium parameters used: f= 5300 MHz; 6 = 4.743 S/m: & = 36.102: p = 1000 kg/m’
Ambient Temperature 22.3 “C; Liquid Temperature 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.89. 4.89. 4.89) @ 5300 MHz: Calibrated: 2023-01-26
- Sensor-Surface: | 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344: Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Serial: TP:2036

- Mcasurement SW: DASY52. Version 52,10 (4). SEMCAD X Version [4.6.14 (7483)

Pin=50 mW/Area Scan (51x71x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 11.3 Wikg

Pin=50 mW/Zoom Scan (7x7x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 51.52 V/im: Power Dnft =-0.02 dB

Pcak SAR (extrapolated) = 15.9 Wikg

SAR(1 g) =411 W/kg: SAR(10 g) =1.18 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 9.48 Wikg

Wikg
9.480

7.584
5.688
3.792

1.896
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Test Laboratory: KES Co,, Lid Date: 2023-03404
System Verification for 5600 MHz

DUT: Dipole DSGHzV2-SN: 1103

Communication System: CW: Frequency: 5600 MHz:Duty Cycle: 1:1
Medium: HSL3GHz Medium parameters used: f= 5600 MHz; 6 = 5.035 S/m: & = 35.732: p = 1000 kg/m’
Ambient Temperature 22.4 °C; Liquid Temperature 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.63. 4.63. 4.63) (@ 5600 MHz: Calibrated: 2023-01-26
- Sensor-Surface: | 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344: Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Serial: TP:2036

- Mcasurement SW: DASY52. Version 52,10 (4). SEMCAD X Version [4.6.14 (7483)

Pin=50 mW/Area Scan (51x71x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm

Maximum value of SAR (interpolated) = 10.9 Wikg

Pin=50 mW/Zoom Scan (7x7x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 47.32 Vim: Power Dafi =-0.11 dB

Pcak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 4.13 W/kg: SAR(10 g) =1.16 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 = 62.6%

Maximum value of SAR (measured) = 10.0 W/kg

Wikg
10.000

8.000
6.001
4.00
2.001

0.00174
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Test Laboratory: KES Co,, Ltd Date: 2023-03-05
System Verification for 5800 MHz

DUT: Dipole DSGHzV2-SN: 1103

Communication System: CW: Frequency: 3800 MHz:Duty Cycle: 1:1
Medium: HSL3GHz Medium parameters used: f= 3800 MHz; 6 = 5.276 S/m: & = 35.431: p = 1000 kg/m’
Ambient Temperature 22.2 °C; Liquid Temperature 21.2 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.64. 4.64. 4.64) (@, 5800 MHz: Calibrated: 2023-01-26
- Sensor-Surface: | 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344: Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Serial: TP:2036

- Mcasurement SW: DASY52. Version 52,10 (4). SEMCAD X Version [4.6.14 (7483)

Pin=50 mW/Area Scan (51x71x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 10.6 Wikg

Pin=50 mW/Zoom Scan (7x7x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 44 91 V/im: Power Dafi=-0.11 dB

Pcak SAR (extrapolated) = 19.3 Wikg

SAR(1 g) = 4.06 Wikg: SAR(10 g) =1.13 W/kg

Smallest distance from peaks to all points 3 dB below = 74 mm

Ratio of SAR at M2 to SAR at M1 = 60.3%

Maximum value of SAR (measured) = 10.1 W/kg

Wikg
10.100

8.080
6.060
4.040
2.020

2.34e-00¢
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Appendix B. SAR Plots for SAR Measurement

The plots for SAR measurement are shown as follows.
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Test Laboratory: KES Co,, Ltd. Date: 202303402
P0O1_2.4 GHz WLAN_802.11b_Front to mouth_0cm_Ch.11_ANT.1
DUT: C4-HALO-TS-BL

Communication System: UID 10415 - AAA. IEEE 802.11b WiFi 2.4 GHz (DSSS. 1 Mbps. %9pc duty cvele),
Frequency: 2462 MHz Duty Cycle: 1:1.4243

Medium: HSL2450 Medium parameters used: £= 2462 MHz: o= 1.843 S/m: & =39.317: p= 1000 kg"m"‘
Ambient Temperature 22.5 °C: Liquid Temperatre 21.4 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(7.42. 7.42. 7.42) (@ 2462 MHz; Calibrated: 2023-011-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x191x1): Interpolated grid: dx=1.200 mm. dy=1.200 mm
Maximum value of SAR (mterpolated) = 0.346 Wikg

- Zoom Scan (7x7x7)/Cube 0: Mcasurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 12 49 Vim: Power Drift =0.17 dB

Pcak SAR (extrapolated) = 0.576 Wkg

SAR(1 g) = 0.208 W/kg: SAR(10 g) = 0.112 W/kg

Smallest distance from peaks to all points 3 dB below = 6.2 mm

Ratio of SAR at M2 to SAR at M1 = 44.6%

Maximum value of SAR (measured) = 0,367 W/kg

Wikg
0.367

0.297
0.226
0,156

0.085

0.01%
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Test Laboratory: KES Co,, Ltd. Date: 202303402
P11_2.4 GHz WLAN_802.11b_Front to mouth_0Ocm_Ch.11_ANT.2
DUT: C4-HALO-TS-BL

Communication System: UID 10415 - AAA. IEEE 802.11b WiFi 2.4 GHz (DSSS. 1 Mbps. %9pc duty cvele),
Frequency: 2462 MHz Duty Cycle: 1:1.4243

Medium: HSL2450 Medium parameters used: £= 2462 MHz: o= 1.843 S/m: & =39.317: p= 1000 kg"m"‘
Ambient Temperature 22.5 °C: Liquid Temperatre 21.4 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(7.42. 7.42. 7.42) (@ 2462 MHz; Calibrated: 2023-011-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x191x1): Interpolated grid: dx=1.200 mm. dy=1.200 mm
Maximum value of SAR (mterpolated) = (.482 Wikg

- Zoom Scan (7x7x7)/Cube 0: Mcasurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 12.60 V/im: Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.966 Wkg

SAR(1 g) = 0.368 W/kg: SAR(10 g) = 0,182 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 41.3%

Maximum value of SAR (measured) = 0,665 W/kg

Wikg
0.665

0.535
0.404
0,274

0.144

0.013
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Test Laboratory: KES Co,, Ltd. Date: 20230303
P21 5.3 GHz WLAN_802.11a_Front to mouth_0Ocm_Ch.52_ANT.I

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802.11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3260 MHz: Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5260 MHz: 6 = 4.704 S/m: g = 36.145: p= 1000 kg/m”
Ambient Temperature 22.3 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.89. 4.89. 4.89) (@ 5260 MHz: Calibrated: 2023-01-26

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

- Electronics: DAE4 Sn1344: Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = (.663 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dv=4mm, dz=1 4mm
Reference Value = 1047 Vim: Power Drift =-0.03 dB

Peak SAR (extrapolated) = 2.01 Wikg

SAR(1 g) = 0.342 W/kg: SAR(10g) = 0,112 Wikg

Smallest distance from peaks to all points 3 dB below = 5.1 mm

Ratio of SAR at M2 to SAR at M1 = 71.1%

Maximum value of SAR (measured) = 0.712 W/kg

Wikg
0.712

0.575
0.439
0,302
0.165

0.029
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Test Laboratory: KES Co,, Ltd. Date: 20230303
P31_5.3 GHz WLAN_802.11a_Front to mouth_0cm_Ch.52_ANT.2

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802.11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3260 MHz: Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5260 MHz: 6 = 4.704 S/m: g = 36.145: p= 1000 kg/m”
Ambient Temperature 22.3 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.89. 4.89. 4.89) @ 5260 MHz: Calibrated: 2023-01-26

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

- Electronics: DAE4 Sn1344: Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.357 W/kg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 9486 Vim: Power Drift = 0.09 dB

Pecak SAR (extrapolated) = 0.851 Wikg

SAR(1 g) = 0.139 W/kg: SAR(10 g) = 0,062 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 69%

Maximum value of SAR (measured) = 0.325 W/kg

Wikg
0.325

0.262
0.200
0.137
0.075

n.m2
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Test Laboratory: KES Co,, Ltd. Date: 20230304
P41_5.6 GHz WLAN_802.11a_Front to mouth_Ocm_Ch.120_ANT.I
DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802, 11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3600 MHz:Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5600 MHz: 6 = 5.035 S/m: g = 35.732: p= 1000 kg/m”
Ambient Temperature 22 4 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.63. 4.63. 4.63) (@ 5600 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = (.384 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 11.18 V/im; Power Drift =0.13 dB

Pcak SAR (extrapolated) = 0.870 W/kg

SAR(1 g) = 0.136 W/kg: SAR(10 g) = 0.076 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 59.3%

Maximum value of SAR (measured) = 0,373 W/kg

Wikg
0.373

0.301
0.229
0,156
0.084

n.m2
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Test Laboratory: KES Co,, Ltd. Date: 20230304
P51_5.6 GHz WLAN_802.11a_Front to mouth_0Ocm_Ch,120_ANT.2

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802, 11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycley. Frequency: 3600 MHz: Duty Cyele: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5600 MHz: 6 = 5.035 S/m: g = 35.732: p= 1000 kg/m”
Ambient Temperature 22 4 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.63. 4.63. 4.63) (@ 5600 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.470 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 6.290 Vim: Power Drift =0.10 dB

Peak SAR (extrapolated) = 1.31 Wikg

SAR(1 g) = 0.161 W/kg; SAR(10 g) = 0,073 W/kg

Smallest distance from peaks to all points 3 dB below = 4.4 mm

Ratio of SAR at M2 to SAR at M1 = 59.3%

Maximum value of SAR (measured) = 0,544 W/kg

Wikg
0.544

0.438
0.332
0.226

021

0.01%
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Test Laboratory: KES Co,, Ltd. Date: 2023-03-08
P61_5.8 GHz WLAN_802.11a_Front to mouth_Ocm_Ch.157_ANT.1

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802.11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3785 MHz:Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £f= 5785 MHz: 6= 5.217 S/m: g, =3531. p = 1000 kg,’m':
Ambient Temperature 22.2 °C: Liquid Temperatre 21.2 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.64. 4.64. 4.04) @ 5785 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.376 Wikg

- Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4mm, dv=4mm, dz=1 4mm
Reference Value = 9.012 Vim: Power Drift =0.16 dB

Pcak SAR (extrapolated) = 0.897 Wkg

SAR(1 g) = 0.140 W/kg: SAR(10 g) = 0,068 Wikg

Smallest distance from peaks to all points 3 dB below = 5.6 mm

Ratio of SAR at M2 to SAR at M1 = 64.2%

Maximum value of SAR (measured) = 0.373 W/kg

Wikg
0.373

0.300
0.226
0.153
0.080

0.00671
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Test Laboratory: KES Co,, Ltd. Date: 2023-03-08
P71_5.8 GHz WLAN_802.11a_Front to mouth_Ocm_Ch.157_ANT.2

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802.11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3785 MHz:Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £f= 5785 MHz: 6= 5.217 S/m: g, =3531. p = 1000 kg,’m':
Ambient Temperature 22.2 °C: Liquid Temperatre 21.2 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.64. 4.64. 4.04) @ 5785 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.373 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dv=4mm, dz=1 4mm
Reference Value = 5.799 Vim: Power Drift =-0.15 dB

Peak SAR (extrapolated) = 1.55 Wikg

SAR(1 g) = 0.152 W/kg: SAR(10 g) = 0,061 W/kg

Smallest distance from peaks to all points 3 dB below = 4.9 mm

Ratio of SAR at M2 to SAR at M1 = 55.8%

Maximum value of SAR (measured) = 0.589 W/kg

Wikg
0.373

0.298
0.224
0.149

0.075
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Test Laboratory: KES Co,, Ltd Date: 20230302
PO1_2.4 GHz WLAN_802.11b_Front Side Ocm_Ch.11_ANT.1

DUT: C4-HALO-TS-BL

Communication System: UID 10415 - AAA. IEEE 802.11b WiFi 2.4 GHz (DSSS. 1 Mbps. %9pc duty cvele),
Frequency: 2462 MHz Duty Cycle: 1:1.4243

Medium: HSL2450 Medium parameters used: £= 2462 MHz: o= 1.843 S/m: & =39.317: p= 1000 kg"m"‘
Ambient Temperature 22.5 °C: Liquid Temperatre 21.4 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(7.42. 7.42. 7.42) (@ 2462 MHz; Calibrated: 2023-011-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x191x1): Interpolated grid: dx=1.200 mm. dy=1.200 mm
Maximum value of SAR (mterpolated) = 0.346 Wikg

- Zoom Scan (7x7x7)/Cube 0: Mcasurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 12 49 Vim: Power Drift =0.17 dB

Pcak SAR (extrapolated) = 0.576 Wkg

SAR(1 g) = 0.208 W/kg: SAR(10 g) = 0.112 W/kg

Smallest distance from peaks to all points 3 dB below = 6.2 mm

Ratio of SAR at M2 to SAR at M1 = 44.6%

Maximum value of SAR (measured) = 0,367 W/kg

Wikg
0.367

0.297
0.226
0,156

0.085

0.01%
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Test Laboratory: KES Co,, Ltd Date: 20230302
P11_2.4 GHz WLAN_802.11b_Front Side 0cm_Ch.11_ANT.2

DUT: C4-HALO-TS-BL

Communication System: UID 10415 - AAA. IEEE 802.11b WiFi 2.4 GHz (DSSS. 1 Mbps. %9pc duty cvele),
Frequency: 2462 MHz Duty Cycle: 1:1.4243

Medium: HSL2450 Medium parameters used: £= 2462 MHz: o= 1.843 S/m: & =39.317: p= 1000 kg"m"‘
Ambient Temperature 22.5 °C: Liquid Temperatre 21.4 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(7.42. 7.42. 7.42) (@ 2462 MHz; Calibrated: 2023-011-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (81x191x1): Interpolated grid: dx=1.200 mm. dy=1.200 mm
Maximum value of SAR (mterpolated) = (.482 Wikg

- Zoom Scan (7x7x7)/Cube 0: Mcasurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 12.60 V/im: Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.966 Wkg

SAR(1 g) = 0.368 W/kg: SAR(10 g) = 0,182 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 41.3%

Maximum value of SAR (measured) = 0,665 W/kg

Wikg
0.665

0.535
0.404
0,274

0.144

0.013
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Test Laboratory: KES Co,, Ltd Date: 20230303
P22 5.3 GHz WLAN_802.11a_Rear Side Ocm_Ch.52_ANT.1

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802, 11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3260 MHz: Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5260 MHz: 6 = 4.704 S/m: g = 36.145: p= 1000 kg/m”
Ambient Temperature 22.3 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.89. 4.89. 4.89) (@ 5260 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 1.06 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 11.24 Vim: Power Drift =011 dB

Peak SAR (extrapolated) = 2.06 Wikg

SAR(1 g) = 0.428 W/kg: SAR(10 g) = 0.126 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 64 4%

Maximum value of SAR (measured) = 1.16 W/kg

Wikg
1,160

0.930
0.699
0.469
0.238

n.0080
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Test Laboratory: KES Co,, Ltd Date: 2023-03-03
P32 5.3 GHz WLAN_802.11a_Rear Side Ocm_Ch.52_ANT.2

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802.11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3260 MHz: Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5260 MHz: 6 = 4.704 S/m: g = 36.145: p= 1000 kg/m”
Ambient Temperature 22.3 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.89. 4.89. 4.89) (@ 5260 MHz: Calibrated: 2023-01-26

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

- Electronics: DAE4 Sn1344: Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = (.545 Wikg

- Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4mm, dv=4mm, dz=1 4mm
Reference Value = 7.264 Vim; Power Drift = 0.15 dB

Pecak SAR (extrapolated) = 0.991 Wikg

SAR(1 g) = 0.256 W/kg: SAR(10 g) = 0.093 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.1%

Maximum value of SAR (measured) = 0,390 W/kg

Wikg
0.590

0.474
0.358
0241
0,125

n.00881
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Test Laboratory: KES Co,, Ltd Date: 20230304
P41_5.6 GHz WLAN_802.11a_Front Side_0cm_Ch.120_ANT.1

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802, 11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3600 MHz:Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5600 MHz: 6 = 5.035 S/m: g = 35.732: p= 1000 kg/m”
Ambient Temperature 22 4 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.63. 4.63. 4.63) (@ 5600 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = (.384 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 11.18 V/im; Power Drift =0.13 dB

Pcak SAR (extrapolated) = 0.870 W/kg

SAR(1 g) = 0.136 W/kg: SAR(10 g) = 0.076 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 59.3%

Maximum value of SAR (measured) = 0,373 W/kg

Wikg
0.373

0.301
0.229
0,156
0.084

n.m2
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Test Laboratory: KES Co,, Ltd Date: 20230304
P52 5.6 GHz WLAN_802.11a_Rear Side_Ocm_Ch.120_ANT.2

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802, 11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycley. Frequency: 3600 MHz: Duty Cyele: 1:6.64967

Medium: HSL3GHz Medium parameters used: £= 5600 MHz: 6 = 5.035 S/m: g = 35.732: p= 1000 kg/m”
Ambient Temperature 22 4 °C: Liquid Temperatre 21.3 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.63. 4.63. 4.63) (@ 5600 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.626 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 10.19 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.29 Wikg

SAR(1 g) = 0.253 W/kg: SAR(10 g) = 0,092 W/kg

Smallest distance from peaks to all points 3 dB below = 5.7 mm

Ratio of SAR at M2 to SAR at M1 = 60.8%

Maximum value of SAR (measured) = 0.641 W/kg

Wikg
0.641

0.515
0.388
0.262
0,135

D.00908
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Test Laboratory: KES Co,, Lid Date: 2023-03-08
P61_5.8 GHz WLAN_802.11a_Front Side_0cm_Ch.157_ANT.1

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802.11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3785 MHz:Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £f= 5785 MHz: 6= 5.217 S/m: g, =3531. p = 1000 kg,’m':
Ambient Temperature 22.2 °C: Liquid Temperatre 21.2 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.64. 4.64. 4.04) @ 5785 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.376 Wikg

- Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4mm, dv=4mm, dz=1 4mm
Reference Value = 9.012 Vim: Power Drift =0.16 dB

Pcak SAR (extrapolated) = 0.897 Wkg

SAR(1 g) = 0.140 W/kg: SAR(10 g) = 0,068 Wikg

Smallest distance from peaks to all points 3 dB below = 5.6 mm

Ratio of SAR at M2 to SAR at M1 = 64.2%

Maximum value of SAR (measured) = 0.373 W/kg

Wikg
0.373

0.300
0.226
0.153
0.080

0.00671
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Test Laboratory: KES Co,, Lid Date: 2023-03-08
P71 5.8 GHz WLAN_802.11a_Front Side_0cm_Ch.157 ANT.2

DUT: C4-HALO-TS-BL

Communication System: UID 10417 - AAC, IEEE 802.11a/h WiFi 3 GHz (OFDM. 6 Mbps. 99pc duty
cycle): Frequency: 3785 MHz:Duty Cycle: 1:6.64967

Medium: HSL3GHz Medium parameters used: £f= 5785 MHz: 6= 5.217 S/m: g, =3531. p = 1000 kg,’m':
Ambient Temperature 22.2 °C: Liquid Temperatre 21.2 °C

DASYS Configuration:

- Probe: EX3DV4 - SN3879: ConvF(4.64. 4.64. 4.04) @ 5785 MHz: Calibrated: 2023-01-26
- Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn1344; Calibrated: 2023-01-20

- Phantom: ELI v6.0: Type: QDOVAOO3AA: Scrial: TP:2036

- Mcasurement SW: DASY 52, Version 52,10 (4). SEMCAD X Version 14.6.14 (7483)

- Area Scan (101x231x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.373 Wikg

- Zoom Scan (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dv=4mm, dz=1 4mm
Reference Value = 5.799 Vim: Power Drift =-0.15 dB

Peak SAR (extrapolated) = 1.55 Wikg

SAR(1 g) = 0.152 W/kg: SAR(10 g) = 0,061 W/kg

Smallest distance from peaks to all points 3 dB below = 4.9 mm

Ratio of SAR at M2 to SAR at M1 = 55.8%

Maximum value of SAR (measured) = 0.589 W/kg

Wikg
0.373

0.298
0.224
0.149

0.075
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Appendix C. Probe & Dipole Antenna Calibration Certificates

The SPEAG calibration certificates are shown as follows.
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KesK

Calibration Laboratory of \\',/ S Seh-h::e'-;_ zd.:b::ww
Schmid & Partner e c 5"5 ""'f e
Engineering AG P S Swiss Calibration Service
Zoughausstrasse 43, 8004 Zunch, Switzedand G W

MM i

Accredied by the Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multiiatoral Agreament for the recognition of callbration certificates

Accreditstion No.: SCS 0108

Cliont KES (Dymstec) Certificate No i EX-3879_Jan23
CALIBRATION CERTIFICATE |
Object EX3DV4 - SN:3879
Caitiration procedure!(s) QA CAL-01.v10, QA CAL-12v10, QA CAL-14.v7, QA CAL-23.v6,

QA CAL-25.v8
Calibration procedure for dosimetric E-field probes

Cafbration date

January 26, 2023

This calibeation certificate documents the traceabity 10 national stanrdards, which realiza the physical units of measurements {Si)
The measwements and the uncerainties with confidence probability are given on the lollowing peges and are part af the cartficata

All calbrations have been conguctad n the closed laboratory faclity: srvironment temparature {22 + 3)"C and humidity < 70%.

| Calibeation Equipmant used (MATE critical for calbration)

Primary Standards D | Cal Date (Certicate No | Schedguled Catbration
Power metar NRP SN: 104778 04-Apr22 (No, 217-0352503524) Apr23
| Power sensor NRP-Z91 SN 703284 | 04-Apr-22 (No. 217-03524) Apr-23
“OCP DAK-3S (weighted) | SN: 1249 | 20-0c122 [OCP-DAK3 5-1245_Oct22) Oci-23
OCPDAK:3Z — — T'SNi016 20-0ci-22 (OCP-DAK12-1016_Oct22) | Oat-28
Refararice 20 08 Anenualor | SN: CC2552 (20%). | 0a-Apr-22 (No. 217-03527) [ Apc2s
DAEZ SN 560 ) | 10-0ct-22 (No. DAE#-660_Oct22) a2z
Referance Probe ESIOVZ | SN: 3013 06-Jan-23 (No. ES3-3013_Jar23) | Jan-24
_Secondary Standarcs ) | Check Date (n house) Scredulad Chack
Power matar E44158 | SN: GB41233874 06-Apr-16 {in house check Jun-22) In house check: Jun-24
‘Power senscr £4412A SN MY41488087 06-Apr-16 {in house check Jun-22) In bouse check: Jun-24
“Power sensor E4412A_ | SN 000110210 DF-Apr-16 {in house check Jin-22) in house check: Jun-24
| RF generator HF 8648C | SN 53642001700 04-Aug-99 (in house chack Jun-22) In house chiedk: Jun-24
Natwork Analyzer EB3S8A | SN US41080477 31-Mar-14 (in house check Oct-22) | In howusa chedk: Oct-24
Name Function Signaturs
Cetbrated by Jeton Kastrat Laboratory Technician '—~\2._ =
Approved by Sven Kihn Technical Manager S‘ &

Issued: January 30, 2023
This callbration carificate shal not be reproduced excapt in 1l without writtsn appeoval of the laboratory.
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S Schweizarischer Kailbrierdienst
Callbrauon Laboratory of Service suises Tétalonnage
Schmid & Partner C  Servizio svizzero & tarstur
Engineering AG S Swiss Calibration Service

Zeughaussirasse 43, BOD4 Zutich, Switzedand

Accrecited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agresment for the recognition of calitration certiticates

Glossary

TSL Ussue simulating liquid

NORMx.y,2 sensitivity ' tres space

ConvF sansitivity in TSL / NORMx, .z

oce diode compression paint )
CF crest factor (1/duty_cycle) of the RF signal

A.B.C.D modulation dependent linearization parameters

Polarization ¢ t rotation around probe axis

Polarization # # rotation around an axis that is in the plane narmal 10 probe axis (at measurement center), l.e., 8=0Is
normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absarption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human
Modeis, Instrumentation And Procedures (Fraquency Range of 4 MHz 1o 10 GHz)", October 2020

b) KDB 865664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

*+ NORMx.yz: Assessed for E-fiold polarization & =0 {f = S00MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMx,y.2

are only Intermediate values, |.e., the uncertainties of NORMx.y.z does not afiect the E=-field uncertainty inside TSL (see

below ConvF),

NOFRM(fx,y.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 i included in the stated uncertainty o

ConvF.

DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP

does not depend on frequency nor media.

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

Ax,y.z; Bxyz; Cxy.2; Dx.y.2; VRxy.z: A B, C D are numerical linearization parameters assessed based on the data of

power sweep for specific modulation signal. The parameters do not depend on frequency nor media, VA is the maximum

calibration range expressed In RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in lat phantom using E-field (or Temperature Transfer Standard for

! = 800MHz) and inside wavequide using analytical field distributions based on power measurements for f > B0OMHz. The

same sefups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the

boundary. The sensitivity in TSL corresponds 1o NORMYx,y.z * ConvF whareby the uncertainty comesponds to that given for

ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validsy from

450 MHz 1o £100 MHz.

* Spherical isotropy (3D deviation from isotropy): in a field of low gradients realzed using a flat phantom exposed by a patch
antenna.

= Sensor Offset: The sensor offset corresponds 1o the offset of virtual measurement center from the probe tip (on probe axis).
No tolerance required,

» Connector Angle: The angle ls assessed using the informafion gained by determining the NOAMx (no uncertainty required).

.
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EX30V4 - SN:3879 January 26, 2023 |
!
\
Parameters of Probe: EX3DV4 - SN:3879
Basic Calibration Parameters
[ | SensorX | SensorY Sensor Z | Uncik=2)
| Norm (u/(vim)®) A | 0.29 041 0.38 | s00%
DCP (mV) B 107.1 87.9 j 1018 £4.7%
Calibration Results for Modulation Response
UID | Communication System Name A B [ D VA | Max | Max
d8 | dB/pv | d8 | mV | dev. | UncE |
k=2
0 cw o X| 000] 000 | 100 000 1517 | £30% | £47%
Y 000 0.00 ' 100 1373
Z 000 0.00 1.00 382
10352 Pulse Waveform {200Hz, 10%) X 736 7739 1541 | 10.00 | 60.0 | +28% | +9.6%
(V100 | 8960 | 2004 500
Z 2000 | 9222 [ 2162 [B00
10353 | Pulse Waveform (200Hz, 20°%) | X'| 20.00 8812 | 1738 | 699 | BO0 | +18% | +96%
| Y2000 9024 1836 80.0
L [Z 772000 9351 | 2125 80,0 |
10354 | Puise Waveform (200Hz, 4036) | X[ 2000 | 8915 | 1639 | 398 | 950 | £1.2% | 29.6%
V12000 | 8052 | 1747 35.0
=i [Z]2000 | 9756 | 218a | 850
10365 | Pulse Wavelorm (200Hz, 60%) I X|2000 | 8927 | 1520 | 2.22 | 120.0 | 1.1% | +9.6% |
¥ 2000 | 855 | 14 120.0
o [Z[ 2000 | 10278 | 2297 | 1200
10387 | QPSK Waveform, 1 MHz [X]| 177 | 6838 | 1583 | 1.00 | 150.0 | 3.0% =9
Y| Ta5| 6468 | 1386 150.0 ]
oy 2] 165 6569 | 148 180.0 | |
10388 | QPSK Waveform, 10 MHz X| 2277 8940 | 1648 | 000 | 150.0 | 20.8% | 29.6%
Y| 195 641 | 1473 | 1500
Z| 219 6170 | 1855 9500 |
10396 | 64-QAM Waveform, 100 kHz X| 28] 7151 1930 | 301 | 1500 | 0.9% | +96%
Y| 257 6792 | 17.53 | 150.0
| Z| 321 | 7185 | 1817 | 1500
| 10399 | 64-QAM Waveform, 40 MHz X351 6773 | 1612 | 000 1500 | +23% | =9.6%
Y| 348 6704 1581 | 150.0
[P Z| 348 #6085 | 1568 | 150.0
10414 - WLAN CCOF, 64-QAM, 40MHz X 478 6604 | 1576 | 0.00 | 1500 | +4.2% | +9.6%
Y] 48| 6578 | 1557 C150.0
[Z7 485 6551 | 1544 | 7500
Note: For details on UID parameters see Appendix
The reportiad uncartainty of measurement Is stated as the standard uncertainty of measurement multiplied by the coverage
factor k=2, which for a normal distribution corresponds 10 a coverage probability of approximatery 95%.
A The uncertairties of Noem X,Y.2 do not affect the 7 fieid uncertanty inside TS, |5ee Pages 5 ang 8)
S Linsarzation paramater uncertasty tor maxsmum spechng 1ipd sireng?
EUmmmhmmwmnmw‘mlmmmmmmmmlmqubmmmdNMnM
Certificale No: EX-3879_Jan23 Page 3 of 22
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EX30DV4 . SN:387¢ January 26, 2023

Parameters of Probe: EX3DV4 - SN:3879

Sensor Model Parameters

ci [¢2 a T [ Y2 | T3 | 74 T5 76
IF F v-! msV-2 msV-' ms V-2 v
x 378 | 27810 | 3476 | B25 | 027 | 504 | 114 | o018 | 10t
y 440 | Q3328 | 3633 | 1076 | 048 | 508 | D00 | 048 | 101
F 487 | 3212 | 3526 | 1908 | 018 | 510 | 137 | 030 | 101
Other Probe Parameters

Sensor A'ré;{égr;églr
Connecior Angle

Mechanical Surface Detection Mode enabled
E&ca guﬁace_[je;cz_xc";l Mode o o | disabled
Probe Overall Length - | 337mm
Probe Body Dameter S | 10mm

| Tip Length = = amm |

[ Tio Diameter =——— = N 25mm |

:vF’rob'eiT'ia to Sensor X Calbration Point - T Ymm

i Probe Tip to Sensor ¥ Cafbration Point ' 1mm
Probe Tip 1o Sensor Z Calibration Point o tmm

! Hecorn;endea Measurement Distance from Surface o [ 1 4mm {

Note: Maasurement distarce fram surtace can ba Increased 10 3-4 mm 1or an Area Scan job

Certificate No: EX-3879 Jan23 Page 4 of 22
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EX30V4 - SN:3878 January 28, 2023
Parameters of Probe: EX3DV4 - SN:3879
Callbration Parameter Determined in Head Tissue Simulating Media
" 1(MHZ)® |  Relstive | Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® | Unc
Parmittivity™ (S/m) (mm) (k=2)
a0 3 435 0,87 10.28 10.28 10.28 0.16 130 | +133%
600 427 088 1019 | 1019 | 10189 0.10 125 | £133% |
750 418 0.89 9.85 985 9.85 045 | 092 | :120%
835 | 415 0.90 9.52 .52 952 o5 | os £12.0%
0 | 415 097 9.45 9,45 945 037 096 | £120%
1750 | 401 137 " 853 | 889 8.53 0.29 086 | +120%
T 1900 40.0 1.40 8.15 8.15 8.15 037 | 086 | s120%
1950 | 400 1.40 7.86 7.86 7.86 0.34 086 | +12.0%
2450 39.2 1.80 7.42 7.42 7.42 032 090 | +120%
| 2600 39.0 1.96 7.18 7.18 7.18 0.39 090 | +12,0%
5200 | 360 468 499 499 4.99 0.40 180 | +14.0%
| 5300 359 476 483 | 489 489 | 040 | 180 | +140%
| 8500 356 4.96 477 477 477 0.40 180 | £14.0%
| 5800 355 5.07 463 463 463 0.40 1.80 +14,0%
5800 | 353 527 4.64 4564 4564 0.40 180 | +14.0%

e Freguency validty above 300 Mz of +100MHz crty appies Sor DASY vd.4 ana higher (500 Page 2), ofse 1t 15 resiricted 10 +50 Mz, The uncartainty is the
A5S of the ConvF uncertanty at calivation frequency and the uncirtainty %or the ingicaled Fequency band. Fraquency vaidity below 300 MHz Is £10, 25,

40, %0 and 70Nz for ComF assessments at 30, 64, 126, 150 and 220 MHz respectivly. Vaidy of CoowF sssessec al 6 MHZ s 4-0MHZ, and CornF
25505500 & 13 MHZ 5 9-10MHE, Above 5GHz equency valdity can be axaendsd 10 £110 MHz

L The probes are Calbrated LaINg tesun SIMURIng ligios (TSL) That deviates for £ AN o Dy 0SS than £ 5% from the Lwgel vaiuss (ypcally better than 3%
and a0 vakd for TSL with devialions of up 10 2 10%,. Il TSL with deviations lrom the target of less fan =5% are ysed, the calibmiion uncertiginties are 11,1%
for07-3GHz an0 13.1% % 3- 6 GHz

9 AphaDenth are deteeminad during calibration. SPEAG warants that the remaning doviaton cue 10 Tw boundary effect alisr COMPEnEIon is Aweys Bss

than £ 1% for faquencss below 3 GHz & below £2% B Irequendies bateeen 3-8 GHz &1 any cistance larger than hall ihe probe 1p diametar from the

bourdiary
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EX30V4 - SN3879

Parameters of Probe: EX3DV4 - SN:3879

Calibration Parameter Determined in Head Tissue Simulating Media

January 26, 2023

! (MH2)C Relative | Conductivity” | ConvFX | CowFY | ConvFZ | Aipha® Depth® | Unc
Permittivity" (S'm) {mm) tk=2)
8500 345 8.07 515 515 5.15 0.20

250 +18.6%

¢ Frequency valdity at 6 5GHz (8 <500/« 700 MH2, ang 2 TOONMZ art or adove 7 GHz The unzartainty is the RSS of o Com uncertainy at calbraton

foquancy and the unceciainty for the ascaled ecuency Dand
" The prodes are ¢
andt an vl lor TSL with devatons of up lo =10%

Rruleg using TReue simutating Squkds (TSL) that Osviabe for ¢ and o Uy luss han £ 10% om the target values {typicalty batrer than 6%

ApraDeoth are determingd dunng cakbration. SPEAG warrants that the remainng deviason cue 1 e boundary afect aftor compensation s nhays less

Tian £ 1% for Fequences belaow ) GH2: below 2% for fraquancies Detween 3-8 Gz, and beiow £4% lot frequancies between f—100HZ &t ary diatarce

argor than hall the probe 1o clamater ¥om the boundary.
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EX3DV4 - SN3878 January 26, 2023

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: £6.3% (k=2)
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EX3DV4 - SN:3879 January 26, 2023

Recelving Pattern (¢), #=0°

=600 MHz, TEM, 0 f=1800 MMz, R22, 0"

80" 80
. - %X — X
135 : 45 Y 135 45" Y
o ~ 2 Z
v Tot Tot
180° X a2 04 08 pa 15 | o 180° -_ S A0 s 08 Q8 10 | o’
225" : 315 225" 5 il
270° 270"
05
)
o o
5 [ e R R A S S — PN LB e o T -4
&
05
0 60 120 180 240 300 360
Rolt [°]
- 100 MHz - 800 MHz 1800 MHz o 2500 MHz

Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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Appendix: Modulation Calibration Parameters
U [ Rov | Communication System Name Group T PAR (08) | UncE X =2
0 W oW 0.00 7
10010 | GAS | SAR Valdsson , 100 ms, 10 ms)| Tost 10.00 206
10011 | GAG uﬁ'ﬁﬁ'ﬁ%’ WGOMA 20 08
10012 | CAB | IEEF 802,110 WiFs 2 4 GHz (0555, 1 Mops] WOAN .87 135
10013 | CAB | IEEE 802.11g Wi 2.4 GHz (DSSS-OFDM. © Mops) WUAN 946 195
10021 | DAC | GSM-FOD (TOMA, asM 2239 4968 |
10023 | DAC | GPASFOD (TOMA, ™) L) 557 198
10024 | DAC | GPRS.FOO (TOMA, GMSK, TN 0-1) . GsSM 650 288
10025 | DAC | EDGE-FOO (TOMA, 8PSX, TN 0} GEM 1262 196
70026 | DAC | EDGE-FDO (TOMA, 8PSK, TN 0-1) T GSW 955 268
10027 | DAC TOMA, GMSK, TN 0-1.2) TGS an0 156
{10028 | DAC | GPRS-FDO (TOMA, GMSK, TN 0123 T GEW 355 106
[ 10028 | DAC | EDGEF00 (TOMA, 8PSK, TNO.12) GEM 778 FTT )
10030 | CAA | TEEE 80215 1 Bi (GFSK, DH1j Blusiooh 5.30 296 |
| 10031 | CAA | IEEE B0Z15.1 B (GFSK, D) Blosoon 187 206 |
10032 | CAA | TEEE 802151 Blusiooth [GFSK, DHS) Blozioon 1.6 398 |
10033 | CAA | EEE 802 15.1 Biostooth (PU4-DOPSK, DH?) Blawioon 774 06
10034 | CAA | EE §02.15.1 Blustooth (PhA-DOPSK, DH3) Blumooh 45 266
10035 | GAA | WEE 802151 Blugioath (BU4-DOPSK, DHS) Blustooh 3@ 2656
"1D03E | CAA | EEE 802.15.1 Bhustooth (8-DPSK. DH1) Blosioo 801 268
10037 | CAA | EEE 802151 By {E-DPSK, DH3| Blustoon .77 196
10038 | CAA | EEE 802.15.1 Bluwioolh [B-DPSK. D5 Blonoom 410 286
10033 | CAB | COMAR000 [3xRTT, AC1) COMA2000 457 )
10042 | CAB | 5554715136 FOD (TOMATFOM, Pyd-DOPSK, Hallrate) AMPE 778 266
10044 | CAA | 5-91/EA/TIA-553 FOD (FOMA, FM) AMPS 400 <06
10048 | CAA | DEGT (1DD, TOMAFDM. GFSK, Full Sor, 24) DECT 1380 <86
10043 | CAA | DECT (100, TOMAFDM, GFSK, Double Sial, 12 DECT 1T %R =08
10056 | CAA  UMTS-TOD (TD-SCOMA, 1.28 Mcps) TO-SCOMA 101 266
10058 | OAG | EDGE-FDD (TOMA, 8PSK, TN 0-1-2-3) GEM 652 =08
10053 | CAB | IEEE 802,115 WiF1 2.4 GHz (DSSS, 2 Mbpa) WLAN 212 208
10080 | CAB | IEEE 502.110 WiFi 24 Gz (OSSS, 5.5 Mbgs| WLAN 25 =56
10061 | CAB | IEEE 802,110 Wi 2.4 GHz (D553, 11 Mbpa) WLAN 350 =96
10062 | GAD | IEEE 802 11aM W 5GHz (OFDM, 6 Mbos) WLAN a68 =08
10080 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 8 Mbps) WLAN =) =56
10064 | CAD | IEEE 802 11am WiFi 5GHZ (OFDM, 12 Mbps) WO 5.08 =98
10085 | CAD | IEEE 8021147 WiF: 5GHz (OFDM, 18 Mbps) WIAN 9.00 88
10066 | CAD | IEEE 802 112 Wiri 5GHa | , 24 Mops, WUAN 538 +38
10067 | CAD | IEEE 862118 Wik 5GHz (OFDM, 38 Moos) WAN | iz | s88 |
10068 | CAD | IGEE 802 11am WIF) 5 GHz (OFOM, 43 Mbgs, WLAN 10.24 =08
10088 | CAD | IEEE 802 1 1ah WIFI 5GH (OFOM. 54 Mioos: WLAN 10,56 185
| 10071 | CAS | IEEE 802 11g WIF1 2.4 GHz [DSSS/OFDM, & Mbpa) WUAN §.83 198
70072 | CAB | IEEE 802.11p WF| 2.4 GHz (DSSS/OEDM, 12 Mbps) WLAN 962 FeT)
| 10072 | CAB | IEEE 502 110 WiFi 2.4 GHz (DSSSIOFDM, 18 Mbps] VLAN 894 186 |
10074 | GAB | IEEE B02.110 VAFI 2.4GHz (DSSS/OFOM, 24 Mbps) VILAN 10.90 156
70075 | CAB | IEEE 802.11g WIF) 2.4 GHz (DSSS/IOFDM, 36 Mbps) VLAN 10,77 FY3
10 CAB | IEEE 802.11g WiFi 2.4 GHz [DSSSIOFDM, 48 Mbpe) WLAN 10.94 186
0077 | CAB | IEEE 802.11p WiF| 2,6 GHz (DSSS'CEDM, 54 Mbps) WLAN 11.00 08
10081 | CAB | COMAZ000 (1xHTT, AC3) COMAZO00 347 FE
10082 155415136 FOD (TOMATFOM, PI4-DOPSK, Fulaie) AMPS 77 188 |
10000 | DAC | GPAS-FDD (TDMA. GMSK, TN 0-4) GoM 656 108
| 10087 | CAC | UMTSFDD (HSDPA} WCDHA 338 188
10098 | D0 (HSUPA, Sutiest 2) WCOMA 338 | 468
10099 | DAC | EDGEFDD (TDMA, BPSK, TN 0.4] (=] 955 206
10100 | CAF | LTE FDO (SC-FOMA, 100% RS, 20 Mz, OPSK) TEFOO 547 <66
10901 | GAF | & FOMA, 100% Wz, 1 \TE-FOO 842 366
10702 | CAF | OB FOMA. 1 ; TE-FDO L] 306
10103 | GAH | LTE. 100% RS, 20 Mz, ET00 323 ey
10104 | TAH | LTE-TOD (SC-FOMA. 100% RB, 20 MHz. 15-QAM) LTE-T00 997 08
10105 | CAH | LTE-TOD [SC-FOMA. 100°% RB, 20 MHz, 54-0AM) TET0D 10.01 =00
10108 | CAH | (TE'FDO (SC-FOMA, 100% RS, 10MHE, GPSK] LTE#DD £% 58
10108 | GAH | LTE-FOD (SC-FOMA, 100% RB, 10MHz, 16.GAM) LEF0D 643 96
10110 | CAM | LYE-FDD {SCFDMA, 100% RE, 5 MHz, GPSK) LTE-FDD 5.75 08
10111 | CAH | LTE-FDO (SC-FOMA, 100% AB, 5MHZ. 16-0AM) TLEEDD X7 95 |
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" UID | Rev | Communication System Name Group PAR (dB) | Unc® k=2
70112 | CAH | LTE-FOD (SC-FOMA, 100% RE, 10 MHz, 64-0AM) LTE-FDO 850 06
10113 | CAH | LTE-FDD (SC-FOMA. 100% RB, 5 MHZ, 64-0AM) TEFDD 662 =08
10184 | CAD | IEEE 802.11n (M1 & 155 Mops, B95K) WLAN 810 206
10116 | CAD | IEEE 892.11n (HT Groontins, 61 Mops. 16-GAN) WLAN 840 =98
10916 | CAD | IEEE 802110 (M1 Greenie, 135 Mops, 64-GAM) WLAN 818 88|
10117 | CAD | IEEE 238,110 (41 Mixad, 13.5 Mops, BPSK) WLAN 807 06 |
| 90718 | CAD | IEEE B02.11n (HT Mined, 81 Meps. 16-0AM) WLAN 259 96|
10118 | CAD | IEEE 802.11n (HT Mixoo, 135 Mops, E4-AM) WLAN 313 166
0940 | CAF | LTE-FOD (SC-FOMA, 100% RB, 15 Mz, 16-OAM) TEFDO 5,48 Fr)
10741 | CAT | LTE-FOD (SC-FOMA. 100% B, 15 Mz, 64-OAM) (FEFD0 a6 a8 |
10142 | CAF | LTE-FOD (SC-FDMA. 100% RS, 3MH:, QPSK) TE-FDD 573 108
70743 | CAT | LTE-FOD (SC-FOMA. 100% RB, 3NHz, 16-0AM) (7€ FOD [ET) 286
10744 | CAF | LTE.FOD (5C-FOMA, 100% RB, 3 MiHz, 64-0AM) (TE-FOD 565 298 |
10145 | CAG | LTE-FDD (SC-FOMA, 100% RB, 1.4 Wiz, QPSK) UE Db 576 PTY

(90748 | CAG | LTEFDD (SC.FOMA, 100% AB, 1 4 W4z, 16-0AM) B irEFDS G4l 156
[ 10747 T CAG | LTE-FDD (SC-FOMA, 100% RS, 1.4 Mz, 64-0AM) TEFOD 072 100
10748 | CAF | LTEFDD (SC-FOMA, 50% RB, 20 MHz, 16-0AM) LTE-FDD £.42 166
{10150 | CAF | LTE-FOD (SC-FOMA, 50% RB, 20 MHZ, B4-QAM) E-FOD .60 406

{70751 | CAH | (TE-TDD (SC-FOMA, 50% AB, 20 Mz, GPSK) FE-T00 5.08 96
70182 | CAH | LTE-TOD (SC-FOMA, 50% RB, 20 Mz, 16-QAM) I7E-TO0 o )
70150 | CAH | LTE-TOD (SC-FOMA, 50% AB, 20 MHz. 64-0AM) TET0D 10.06 108
770754 | CAH | LTE-FOD (56 FOMA, 50% A8, 10Nz, GPEX) [TEFDO RS 196
710155 TE-FOD (SC-FOMA, S0% B, 10 MHE, 16-0AM) (TE-FOD 6.49 208
[ 10156 | CAH | LTE FOD (SC-FOMA, 50% RS, 5 MHz, QPSK) LTEFDD 5.78 88 |
10157 | CAH | LTE-FDD (SC-FOMA, 50% RB, 5 MiHa, 16-0AM) (TE-FDO .40 196
770758 | CAH | LTE-FDD (SC-FOMA. 50% AB, 10MHz, E4-GAM) TEFOD B.62 288
710188 | CAH | LTE-FDD (SC-FOMA, 50% RB, & Mz, E4-0AM) LTE-FOD 6.56 1686
10150 | OAF | LTE-FOD (SC-FOMA, 50% RS, 15MHE OPSK) (TE-FOD 5.02 105
10181 | CAF | LTE-FDD (SC-FOMA, 5% AB, 15 NHz, | 6-0AM) EFOD 543 168
10182 | CAF | LTE-EDD (5C-FOMA, 50% RB, 15 Wiz, B4-QAM) \TEFDO £58 165
10186 | CAG | LTE-FOD (SCFOMA, 507% RB, 1.4 MHz, OPSK) TE-FOD 546 106
10187 | CAG | LTE/FOD (SC-FDMA, 50% RS, 1.4 MHz, 16-0AM) LTE FDD E21 8.6
10168 | GAG | LTE-FDD (SC-FOMA, 50% B, 1.4 MHE, GA-QAM) TE-FO0 B79 195
10168 | CAF | LTE DD (SCFDMA. 1 AB, 20 MHz, GPEK) DEFDD 573 108
10170 | CAF | LTED0 (SC-FOMA, 1 RB, 20 MHz, 16 GAM] LTE-FOD 652 156
10171 | AAF | LTE-FDD (SC-FOMA, | RB, 20 MHz, 64-GAM) EFOD (X3 186
10172 | CAH | LTE-TDD (5C-EDMA, | RB, 20 MHz, OPSK) ETOD 821 166
10173 | GAH | LTE-TDD (SC-FOMA, 1 RB, 20 MHZ, 16-GAM) LTE-T0D 748 258
10174 | CAH | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-GAM) e 10D 10,25 106
10175 | CAH | LTE£DD (SG-FOMA, 1 AB, 10MH3, GPSK) TEFDO 72 08|
10176 | CAN | LTEF0D (SC-FDMA, 1 AB, 10 MHz, 16-GAM) ITE-FOD 652 186
10177 | CAJ | LTE#00 (SC-FOMA, | AB, 5 MHz, GPSK) LTEFDD 573 208
10178 | GAH | LTE-F0D (SC-FOMA, 1 B8, 3 MHz, 16-GAM) | EFo0 652 156
10173 | CAH | LTEFDD (SC-FOMA, 1 AB, 10 MHz, 54-GAM) TE-FOD £.50 106
10180 | CAH | LTEFDO (SC-FOMA, 1 RB, 5 MHz, 56-QAM] LYE-FDD £.50 386
10181 | CAF | LTE-FDD (SC-FOMA, 1 RB, 15MHz, GFSK] 7E-FOD 572 156
10182 | GAF | LTE.FDD (SC-FDMA, 1 BB, 15 MHz, 16-GAM) ITE-FDD 852 196
10183 | AAE | LTE-FDD (56 FOMA, 1 AB, 15MH2, 64-QAM) 7€ FDO 550 166
10184 | OAF | LTE-FDD (SC-FOMA, 1 AB, 3MHZ, GPSK) (TEFOO 573 156
10185 | GAF | LTE-FDD (SC-FOMA, 1 BB, SMHz, 16-0AM) TEFDD 651 106
10185 | AAF | LTE-FDO (SC-FOMA, 1 AB, 3 MHZ, 54-0AM) LTE-FDD 6.50 498
10187 | CAG | LTE-FOD (SC-FOMA, 1 RB, 14 MHE, GPSK) FEFOD 573 106
10188 | CAG | LTEFDD (5C FOMA, 1 AB. 1 4MHz. 16-0AM) TEFOD [ 108
10180 | AAG | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, 54.0AM) LYEFOD 650 | 398
10193 | CAD | IEEE B02.11n (HT Greechiels, 8.5 Mops, BFSK) WLAN 809 168
10124 | CAD | IEEE 802.11n (HT Greerhakd, 35 Moos. 16 GAM) WLAN 812 306
10195 | GAD | IEEE B02.11n (HT Greanfinkl, 85 Mopa, 54-0AM| WLAN 821 FrT)
10198 | CAD | [EEE B02.11n (HT Minec, 6.5 Weps, BPSK) WLAN 810 186 |
10187 | CAD T (T Mixed, 36 NRpa, 16-0AM) WLAN [XE) 8 |
10198 | GAD | IEEE BOZ,) 10 (HT Mived. B2 MRps, 64-OAM) WLAN 827 FeT
10218 | CAD | IEEE 802110 (HT Mixed, 7. 2Mbps, BPSK) WLAN 8.03 198
10220 | CAD | IEEE 802.11n (HT Mixed, 433 Mbps, 16-OAM) WLAN 813 208
10221 | GAD | IGEE B0R 110 (HT Mixea. 72.2 Mbon, 64-OAM) WILAN B2t 166
10222 | GAD | IEEE B02.11n (HT Mined, 15 Meps, BPSK) WLAN .06 166
110223 | GAD | IEEE 802.11n (HT Mixed, S0Mopa, 15-0AM) WLAN Bk 108
{10224 | CAD | IEEE 802.1tn (HT Mineg, 150 Mbps, 64-GAM) WLAN .08 355
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_UD [Rev [ C i System Name " Group PAR (dB) | Unct k=2
10228 | CAC | UMTS-FD0 (HSPAY) WCDOMA 567 +35
10226 | CAGC | LTE-TOD (SC-EOMA. 1 RE, 1.4 MHz, 16-OAM) T UE-TD0 949 195
| 10227 | CAC | LTE-TOD {SC-FOMA, 1 B, 1.4 MHL, 64-0AM) | LTETDO 10.28 295
10228 | CAC | LTE-TOD (SC-FOMA, 1 AB, 1.4 Miz, QPEX) LTE-TD0 922 136
| 10228 | CAE | LTE 10D (SC-FOMA, 1 AB, IMHz, 16-0AM) LTE- 10D 548 89
10230 | LTE-TOR {SC-F! 1 RB.JM}:M LTETDO 028 298
10231 | CAE | LTE-TDD (SC-FOMA, 1 AB, 3 MRz, QPSX) TE-TDD (XD 94
10232 | CAH | LTE-TDO (SC-FOMA, 1 A, 5 Mz, 16-0AM) LIE-TDO 548 a8
10233 | CAM | LTE-TOD (SC-FDMA, | AB, § MHz, 64-0AM) LTE-TDO “10as =36
10231 | CAH | TTETTD0 (8C FOMA, 1 B, 5 Mz, QPSK) UE-T00 [ 98
10235 | CAH | LTE-TDO (SC-FOMA, 1 RB, 10 MHz, 16-0AM) LTETD0 943 195
10236 | CAH | LTE-T0O (SCFOMA, 1 RB, 10NHz, 64-0AM) LTE-TDOD 1025 1990
10237 | CAH | LTE-TDO [SC-FOMA, | A, 10 MHz. QPSH) UE 100 831 FET
10238 | CAG | LTE-TDD (SCEDMA, 1 A8, 15MHz. 16-0AM) TE-T00 948 98
10233 | CAG | LTE-TDD [SCFOMA, 1 RS, 15MMz, B4-0AMY) LTE-TCO 1025 =96
10240 | CAG | LTE-TDO (SC-FOMA, 1 AB, 15 M-z, OPSKI = \TE-TDO 921 98
10241 | CAC | (TE-TOO (SC-FOMA, 50% RB. 1.4 MHE, 16-GAW LTE-TDO (13 =06
10242 | CAC | LTE-TCO (SC-FDMA, 50% RB. 1.4 MHz, 64.GAM) LTE-TDO 9.35 =98
10243 | CAC | LTE-TDO (SC-FOMA, 50% RB. 14 MHz, GPSK) LTE-T00 646 196
10244 | CAE | LTE-TOD (SC-FOMA, 50% RB_3 MHz, 16-GAM) E 100 1006 =86
10245 | CAE | LTETCO (SC-FOMA, 50% REB. 3 MHz, 54-QAM) LTE-TOO 1006 =36
10246 | CAS | LTE-TDOD {SC-FDMA, 50% RB. 3 MHz, OPSK) LTE-TDD 530 =06
10247 | CAM | LTE-TCO (SC-FDMA, 50% RA. & MHz, 16-GAM) TE. 700 951 =35
10243 | CAH | (TE-TDO (SC-FOMA, 50% RB. 5MHz, 64-GAM) TE-T00 009 08
10249 | CAH | LTE-TDO (SC-FOMA, 50% AB, 5MHz, CPIK) LTE. 100 ) =08
10280 | CAM | LTE-TDO (SC-FOMA, 50% B, 10MHz. 16-0AM) (TE-T00 981 198
10251 | CAM | LTE-TOO (SC-FOMA, 50% B, 10MHz, 64-0AM) - LTE-TD0 1017 =00
10252 | CAM | LTE-T0O (SC-EDMA, 50% FB. 10MHz, OPSK) LTETDO 824 =T
10253 | CAG | LTE-TDO (SC-FDMA, 50% AR, 15MHZ, 16-GAM) OE100 660 L6
10254 | CAG | LTE-TDD (SC-FOMA, 50% RB. 15 MHz, 64-0AM) LTE 00 10.14 =88
10255 | CAG | LTE 100 (SC-FDOMA, 50% RB. 15 MHz, OFSK) {TE-TDO 20 -8 8
10256 | CAC | LTE-TDO (SC-FDMA, 100% RB. 1.4 MHz, 16-QAM) LTE-TDD EE) =96
10257 | CAC | LTE-TDO (SC-FDMA, 100% RE. 1.4 MHz, 64-QAM) LTETDO 10.08 =90
10258 | CAC | LTETDO (SC-FOMA, 100% RB. 1 4 MH2, OPSK} TE-T00 034 =96
10258 | CAE | LTE-TDO [SCFOMA, 100% RB. IMHz, 10-0AM) TET0D 048 86
10260 | CAE | LTE-TDO (SC-FDMA, 100% RE. 3MHz, 63-0AM) LTE-TDO 897 =88
10281 | GAE | LTE.TDO (SC-FOMA, 100% AB, 3MHZ, GPSK) ET00 024 208
10262 | CAM | LTE-TDO (SC-EDMA, 100% RB, 5 MHz, 16-GAM) TET00 LX) 206
10263 | GAM | LTE-TDO (SC-FOMA, 100% B, 5 MHz, 84-QAM) TE-T00 1018 <86
10264 | CAH | LTE-TDO (SC-FOMA. 100% RB, 5 MHz, OPSK) TE-T00 23 296
10265 - CAM | LTE.TDO {SC-FOMA, 100% RB. 10 MHz, 16.0AM) LTE.TDD o8z 298
10266 | GAH | LTE-TDO (SC-FDMA, 100% RB, 10 MH2, 64-QAM] LTE-T00 1007 296
10267 | CAM | LTE-TDO (SC-FOMA, 100% RB. 10 MHz, GPSK) LTET00 530 290
| 10288 | CAG | LTE-TOG [SCFDMA, 100% AB. 15 MHz, 16-GAM) {TE-T00 10.08 286
10269 | CAQ | LTE-TDD (SC-FOMA, 100% RE. 15 MHz, 65-GAM) TE-TD0 1018 =98
10270 | CAG | LTE-T0O (SC-FOMA, 100% AB. 15 MHz, GPSK| LTETD0 ) =08
10274 | CAC | UMTS-FOO (HSUPA, 5, 3GPP FeB.10) WCOMA 487 296
10275 | CAC | UMTS-FDO {HSUPA, Subles 5, 3GPP ReiB.4) WCDMA 356 =08
10277 | CAA | PHS JOPSK) S 11.81 =86
10278 | CAA | PHS (QPSK, BW 834 MHz, Aol 0 5) PHS 1181 235
10279 | CAA | PHS (QPSK, BW B84 MMz, Rcbiol 038 S 1218 208
10290 | AAB | COMAZ000, AGY, SOSE, Ful Rafe COMA2000 381 =58
10291 | AAB | COMA2000, RCS. 5055, Ful Rats COMA2000 346 298
10282 | AAB | COMAZ2000, AC3, SC32, Ful Rate COMA2000 3.3 08
10253 | AAB | COMA2000, RC3, SO3, Ful Rate COMA2000 30 =96
10295 | AAB | COMA2000, RC1, S0J, 17800 Fae 25 11, COMA2000 1248 195
10287 | AAE | LTE-FDD (SC-FOMA, 50% R, 20 MHz, CPSK) LTE*DD 5.8 =06
10286 | AAE iHz, GPS! LTEFD0 £ =88
10299 | AAE 0 (SCF T UTE+00 839 138
10300 | AAE | LTE-FDO (SC-FOMA, 50% 8, 3 MHz, 64-0AM) | TE+DD 6.00 298
10207 | AAA | IEEE 802 160 WIMAX (2318, &, 10 Mz, OPEX, P T WIMAX 1263 =96
.r 10302 | AAA | IEEE B0Z. 160 WIMAX (29/18, 5mg, 10 Mz, QPSK, PUSC, 3 CTRL, symbols) WIMAX 1257 £38
{70300 | AAA | IEEE 802.10¢ WIMAX (31,15, 5, 10MIz, GAQAM. PUSC) WIMAX 12.62 200
70304 | AAA T6e (2918, 5 ms, 10 M2, GAGAM, PUSC) WIMAX 11,86 A0
10305 | AAA | IEEE B02 164 WIMAX (3115, 10mg, 10 MMz, B40AM, PUSC, 15 symbois) VAMAX 15.24 36
10306 | AAA | IEEE 002,166 WIMAX (20:10, 1018, 10 MMz, 040AM. PUSC. 18 aymidos) VANMAX 14.67 9,
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UID [Rav | C ication System Name Troup PAR (dB) | UncE k=2 |
10307 | AAA | IEEE 802.16e WIMAX (29:18, 10 ms, 10 MHEZ, OPSK, PUSG, 18 3ymboks) WIMAX 1443 | 286
10308 | AAA | IEEE 802.18 WIMAX (20.18, 10ms, 10MHz 15040, PUSC) WIMAK 1446 =08
10308 | ARA | IEEE 802168 WAAX (25:18, 10w, 10MHZ, 160AM, AMC 253, 18 5ymbot) WIMAX 1458 208
10310 | AAA | IEEE 842158 WHAAX (2918, 10ms. 10 MHz, GPSK, AMC 213, 18 symbois) WIMAX 1457 104
10311 | AAE | LTE-FOD [SC-FOMA, 100% A8, 15 MKz, GPSK) TEFDD 6.05 298
10373 | AAA | IDEN 13 IDEN 1081 98
10314 | AAA | DEN 18 TIDEN 1348 196
10315 | AAB | IEEE 802110 WF 24GHz m.ﬂlbu.mntycycll] WLAN LN 196
10318 | AAB | IEEE 802 110 WiFi 2.4 OHz (ERP-OFDM, 3 Mbps, 9800 Aty cych) WLAN 836 198
10317 | AAD | TEFE 862 11a WIFl 8GHz SWinps, Gdpe duty cyce) VILAN (¥ 88
10352 | AAA | Puso Wavolomm (200Hz, 10%) = G 1000 | 495
10353 | AR | Puso Wavelorm (200Hz2, 20%; Genanc 598 185
10354 | AAA | Puse Wavelom (200Hz, 40%) Genanz 398 198 |
10358 | AAA | Fuine Wawaiorm 2000z, Gonarc 202 186
10356 | AAA | Puisa W (200Hz, 30%! Oaneria 0.87 1986
10387 | AAA | GPSK Wavelorn, 1 NHz Ganene 510 198
10388 | AAA | OPSK Wavelrm, 10MHz Gananis 522 198
10396 | AAA | 64 GAM Wavedorm, 100 kHz G 627 195
10383 | AAA | G+-0AM Waveloem, 40 Witz Gonere 8.27 168
10400 | AAE | IEEE 802 11ac W) (20 M2, D4-GAM, 330 Gty cyck] WLAN 8.37 196
10401 | AAE | IEEE B0Z.110c Wi (40 MHz, 64-OAM, 9395 chidy Oych) WLAN 8.60 298
10402 | AAE | IEEE B02.11ac WHE: (80 Mz, B4-QAM, 9802 duty cycle) WLAN 853 186 |
10403 | AAS | COMA2000 |1 xEV-DO, Rev. 0] COMA2006 R 296 |
10404 | AAB | COMA2000 (1xEV-DO, Rav, A) COMA2000 377 =66
10406 | AAB | COMA2000, AC3, SO32, SCHO, Ful Aste COMA2000 522 206
10410 | AAH | LTE-TOD (SC-FOMA. 1 AB. 10MHz, GPSK UL Slbvame-2.3,4.7 85, S0t Confed) | LTE-TOD 782 PTY])
10434 | AAA | WLAN CCOF, 64-QAM, 4DNHZ Generc B54 <06
10415 | AAA IEEEQ?HQWH!.IMG)SS.!%WMWI WLAN 15¢ +98
10416 | AAA | IEEE B02.119 WIFI 2.4 GHz (ERF.OFOM, 8 Mpe, 8090 duly Cycle] VILAN B2 =66
10417 | AAC | TEEE 802 11a% WiFi 5 GH2 (OFOM, 6 Mops. 85pe duty oyoe) VILAN 823 198
10418 | AAA | IEEE 802 119 WIFi 2 4GHz [DSSS-OFOM. 6 MDD, 9900 tuly oyt Long pr ) WLAN (30 08
10410 | AAA | TEEE 802.11g WIFi 2.4 GHz ([DSSS-OFOM, 6 Moos, 83p0 duty oycle, Shorl p WLAN 818 198
10422 | ANC | TEEE 602 11n (HT Gresnlieid, 7.2 Mbps, BFSK) WLAN Baz 195
10 AAG | IEEE 802 11n (HT Groaniieid, 43.3 Mbpa, 16-QAM) WLAN BAT 298
10424 | AAC | IEEE EG2 1 1n (HT Greenieid, 72,2 Mbps, 66-QAM| WLAN X3 +55
10425 | AAG 802110 (HT Greantield, 15 Mbpa, BP5K) WLAN BAar 186
1042 | AAC | IEEE 802 11n (HT Greonioid, 50 Mbpe, 15-QAN) WUAN 845 106
10627 & Eimym HTGW.WOM.G‘-OA“} WLAN B4 +96
10430 | AAE | LTE-FDO (OFDMA, 5MHz, E-TM 3.1} LTEFDO .28 198
10431 | AAE | LIE-FDD (OFDMA, 10z, E-TM 3.1] TE-FDO [0 366
10432 | AAD | LTE.FDD (OFDMA, 16 MHz, E-TM 31 LTE-FOO 8.34 158
10433 | AD | LTE+DD (OFDMA, 20MHz, E-TM3.1) [TEFDO 8.34 106
1043¢ | AAS | W.COMA (85 Tes! Mods! 1, 64 DPCH) WCDMA .60 166
10435 | AAG | LTE-TDD (SC-FOMA, 1 RB, 20MHz, GPSK, UL Sudliames2.34.7 A.9] e 100 782 106
10447 | AAE | LTE FOD (OFDMA, 5 MHz, E-TM 3.1, Cigong 4% UEFDO 7.58 208
10448 | AAE | LTEFDD (OFDMA, 10 MHz, E-TM 3.1, Gimoin 44%, LTE-*DD 753 Py
10445 AAD msroniom».mwc. ETME 1, Clipng 44%, LTEFDD 751 188
10450 | AAD | LTE-FDD (OFDMA. 20 MHz, E-TM 3 1, Cliging 44%] LTEF0D 748 =66
10451 | AAB | W-COMA (BS Tee! Model 1, 54 DPCH, Clpping 84%) WCOMA 753 86
10455 | AAE | Vwidston (Squars, 10ms, | maj Tast 10.00 296
10456 | AAC | IEEE 802.11ac WIiFi (160 MHZ, E4-GAM, 58pC duty cycio) WLAN (=) =86
10457 | AAB | UMTS-FDD [DC-HSOPA WCOMA (=3 138
10458 | AAA cnmzﬁmouﬁvoo.*; B, 7 carrless) COMAZ000 655 2048
10458 | AAA | COMAR000 (1EV-DO, Rev. B, 3 cariers) COMAZLO0 828 185
10450 | AAB | UMTSFD0 (NCOMA, AMR) WEOMA 239 196
10461 | AAC | LTE-TOD (SC.FOMA. 1 RB. 1 6 MHz, GPSK, UL Sublrame=2,3,6,7,8.9) (TE-T00 78 i8e
10482 | AAC | LTE-TOD (SC-FOMA, 1 B, 1 4 MHz. 16-0AM. UL Suotrames2.3.4.7 8.9) TET00 830 198
10483 | AAC | LTE-TDD (SC-FOMA. 1 B, 1 & MHz, 54-0AM. UL SubAmmenz.3.4,78.8) LTET00 558 195
10484 | MAD | UTE-TOG 1 AB, 3MHZ, OPSK. UL Subvame-23 4.7 4.9 LETD0 782 186
[1048¢ TAAD | TTET00 1RB, SMHL 16-0AM, UL Subframen2,3.4.7 8.9) TE-T00 832 268
{10485 | AAD | LTE-TDD (SC-FOMA 1 B Sz, S4.0AM, UL Subhames2,5.4,7,8.8) UETBE 357 296
10487 | AAG | LTE-TOD (SC-FOMA, 1 A8, 5MH2, QPSK. UL SUbrame=2.3.4.7,8.5) LTETDO 782 208
10488 | AAG | LTETOD (SG-FOMA, 1 78, 5MHz. 16-0AM, UL Sublramon2,3,8,7.8,5) LTE-TDD 832 =58
| 10469 | AAG | [TE-TOD (SC-FOMA, 1 Bl Mz, B4-OAM, UL Sublramunz,3,4,7,8,0) LE-YOD 856 -86
10470 | AAG | LTE-TDD (SC-FOMA, | B8, 10MHZ, QPSK, UL Scbirhmen2, 3 A.7,8.8) LTETOD 782 208
10471 | AAG | LTE-TOD (SC-FOMA, 1 RB, 10WHz, 16-GAM, UL Sublramen?,3,4,7,8,9) TE-T0D 832 04
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10472 | AAG | LTE-TDD (SCFOMA, 1 RE, 100Hz, 64.OAM, UL Subfame-2.9.4,7,8.8) OE1D0 E57 | 186
Y0473 | AAF | LTE-TDD (SCFOMA, 1 AB, 15 Mia, QPSK, UL Subames2.3,4,7,6,9) LTETD0 782 168
10474 | AAF | LTE-TOD (SC-FOMA, 1 RB, 15 MHz, 16-GAM, UL Scbirame«a,d,4,7,6,9) LTE-TDD [F53 88 |
10475 | AAF | LTE-TDD (SC-FOMA, 1 AB, 15 MHa, 64-OAM, UL Subrame-2,4,4,7,8,8) | LTETDD 857 188
10477 [ AAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 16-GAM, UL Sublrame=2.3,4,7,8.3) LTE-TDD 842 288
10478 | AAG | LTE-TOD (SC-FOMA, 1 RB, 20MHz, 64-0AM, UL Sublrams=2,3.4.7,8,3) [ TETHD BT 108
10478 | AAC | LTE-TDD (SC-FOMA, 50% B, 1 A MMz, QPSK. UL S 234759 ) | LTE-TDD 774 256
10480 | ARC | LTE-TDD (SC-FOMA. 50% RS, T AMHz, 16-0AM, UL Suokamesa,3.4,7.6.9) LTE-TDD 818 196
10481 | AAC | LTE TDD (SCFOMA, 50% RS, 1.4 MHz, 04-0AM. UL Scotmme~2,3,4,7 8.5) LTE-TD0 845 168 |
T1D2HZ | AAD | CTE-TOD (SC-FOMA. 50% AR, 3 Mz, GFSX. UL SUBIma=23.4.7.8.9) UE-T00 7 98|
10483 | AAD | LTE-TDD (SC-FOMA. 50% F8, 3MHz. 16-0AM, UL Subvames2,3,4,7,8,8) LTE.TOD 839 | 496 |
10484 | AAD | LTE-TDD (SC-FOMA. 50% B, 3 Mz, B4-0AM. UL S.0vame=2,3,4,7.6,8) LTE-T0D 87 288 |
10485 | AAG | CTE-TDD (SC-FOMA, 50% R, & Mz, GPSX, UL 234,789 TETDD 768 198 |
10486 | AAG | CTE-TOD (SC-FOMA, 50% RB, 5 Wiz, 16-0AM, UL Scokamon=2,2.4,7.8,9) LTETOD 9.98 106 |
10487 | ARG | LTE-TOD (SC-FOMA. 50% RB, 5§ MiHz, E4-0AM, UL Subivamea2 3,4.7,8.9) ET0D 860 388 |
10488 | AAG | LTE-TDD [SC-FOMA, 50% RB, 10 MHL GPSK. UL Subiame=2.9.4,7,8.9) LTE-TOD 770 198 |
10488 | AAG | LTE-TOD (SC-FOMA. 507 RE, 10 MMz, 16-OAM, UL Sbhames2,3,3,7,8,.9) ITE-T0D [EL 266 |
10400 | AAG | LTE-TDD (SC-FOMA. 50% RB, 10 My, 64-0AM, UL Subrame=2.3,4.7,8,9) ETO0 854 186
| toed [ ANE T TTE-TOD (SC-FOMA 50% R, 15MHz, OPSK. UL Subamar2,3,4,1.8.9) LTE-ToD 774 108
10482 | AAF | (TE-TDD (SC-FOMA. 50% AB, 15MHz, 16-OAM. UL Suthumes2,3.4,7,8.9) LJE-TD0 821 268
10483 | AAF | LTE-TDD (SC-FDMA, 505 A8, 15MHz, 64-OAM. UL Subiramev2,3.4,7,8,8) LfET00 8.55 288
10494 | AAG | LTE-TOD (SC-FOMA. 50% AB, 20 Wiz, OPSK. UL Suniamu=2,3.4,7,8.9) LTETOD .78 268
10495 | AAG | LTE-TOD (SC-FOMA. S0% RB, 20 M2, T6-0AM, UL Subframe=2.3,4,7,8.8) LETO0 537 96
10496 | AAG | LTE-TDD (SC-FOMA, 50% AB, 20 MHz, 64-OAM, UL Scbiramen2,3,4.7,8,9) iTE-ToD 854 200
10497 | AAC | LTE-TOD (SC-FDMA, 100% RB, 1 & MHz, OPSK. UL Subkamus2,3,4,7,8,9) OE-TOD 757 286
10438 | AAC | LTE-TDO (SC-FOMA, 100% RB, 1.8 Mz, 16-GAM, UL Sub 2.3,4.7,8.3) | TETmo 840 6.6
10499 | AAG | LTE-TDD (SC-FOMA, 100% B, 1.4 MHz, 64-OAM, UL Subivamena 3,4,7,8,0) TET00 ET] 250
[ 10500 | AMAD | LTETDO (SE-FDMA, 100% RB. 3 MHz, OPSK, UL Sublrams=2,3.4,7.8,9) (Y£.700 75 =08
10501 | AAD | LTE-TOD (SG-FOMA, 100% A8, 3MHz, 15-GAM, UL 5 234,783 {TE-T00 Bk 00
10502 | AAD | TE-TOO [SC-FOMA, 100% AB. 3 MHz, 64-QAM, UL Sublrame-2 34,7 8.8) 100 52 -a6
10803 | AAG | LTE-TDO (SC-FDMA, 100% RB. 5MHzZ, OPSK, UL Sublrame=2,3,4,7,8.9) L7E. 100 772 L
10504 | AAG | LTE-TDOD (SC-FOMA, 100% AB. SMHz, 15-0AM, UL Sublrames2.3.4.7.8.39) LTE-T00 831 Y]
10805 | AAG | LTE-TOD (SC-FOMA, 100% AB. 5 MHz, 64-OAM, UL Sublrane=2.34.7 A 9) TET00 a5 35
| 10506 f AAG | LTE-TOO {SC-FOMA, 100% RB, 10MHz, GPSK, UL Sublrame2,34.7 8.4) (TE-T00 774 98
10607 | AAG | LTE-TOD {SC-FOMA, 100% AB. 10MHz, 16-QAM, UL Sublramee2.3.4.7,8.9) TE-T0D B38 135
10808 | AAG | LTE-TO0 | . 100% 7B, 10MHE. 64-0AM, UL Sublrames2.3.4.78.9) LfE100 855 195
10509 | AAF | LTE-TOD (SCFOMA, 100% RE. 15MHz, GPSK, UL Subirames2 34,7 5.9] UE-TD0 786 95
10510 | AAF | LTE-TOD (SC-FDMA, 100% 58, 15MHZ, 16-GAM, UL Sublrame=2.3.4.7.8.8) LTE.T00 845 135
10811 | AAF | (TE-TOD (SC-FDMA. 100% A, 15MHz. 54-0OAM, UL Sutiame=2.33.7 85) LTE-TO0 851 198
10572 | AAG | LTE-TOD (SC-FDMA, 100% RS, 20MHz. QPSK, UL Sublrames2.3.4.7 8.9) (TET0D 74 88
10613 | AAG | LTE.TOD (SC-FOMA, 100% R, 20 MHZ 16-QAM, UL Subiame=2.3.4.7.8.8) LTETDD 842 138
10514 | AAG | LTE-TOD (SC-FOMA, 100% FB, 20 MHz, 54-QAM, UL Sugirame=2,3.4.7.8.9) CET00 845 198
10515 | AAA | IEEE BO2.11b WIF| 2.4 GHz (DG5S, 2 Mbps. JWpc Gty Cyck) WLAN 1.58 188
1016 | AAA | IEEE 604.11b Wirl 2.4 GH2 (DSSS, 55 Mhos, 985c oty oycke) WLAN 167 168
10517 | AAA | IEEE B02.11b WiFI 2.4 GHz (DSSS. 11 Mbps, 33pc Outty cyck) | WLAN 158 185
TOB18 | AAC | IEEE B0Z.11a/h WIFI 5GHz (OF0M, 9 MEps, 99pe Outy cyoe) WLAN 8.23 FEC
10619 | AAG 802,110 WiFi 5 G (OFDM, 12 Wops. S8pe duty cyoe) TVAAN 839 1985 |
10520 | AAC | IEEE 802.1Ta/h WiF| & GHz (OFOM, 18 MBps, 9pc duly Cyce, WLAN 512 366
10821 | AAG | IEEE 802.11ah WiFi 5 GHz (OF DM, 04 Mibps, Gape duly cytie. WLAN 7.87 FrY)
10522 | AAG | IEEE 0,114 Wiri S Gie (OFDM, 36 Mops, S6pc duty cyde WLAN .45 156
| 10523 | AAC | IEEE 80Z.11a/h WiFi & GHz (GFOM, 48 Mibps, 99pc duty cyon WILAN 808 208
10524 | AAS | IEEE 802.11am Wi 5GHz (OFDM, 54 Mbps, S8pc duty cydle WLAN 827 286
(10525 | AAC | IEEE 502.118c WIFi (20 MHz. MGS0, 9350 ity cyc) WLAN .36 95
10526 | AAC | IEEE 832.11a WIF| (20 MHz, MGS1, Slpe tty cycla| WLAN B4z 5.6
10527 | AAG | 1EFE 802 110 WIF| (20 M, MCS2, 990 duty cycie) WLAN 521 S8E
10528 | AAC | IEEE B02 1182 WIF (20 Mz, MCS3. 9900 duty cycla) WLAN 8.3 206
"70523 | AAC | IEEE 802 11ac WIF) (20 Wiz, MGSA, 990 Gty Cyoa) WLAN (K3 =90
10831 | AAC | TEEE 802 11ac WiFi (20 Mz, MGS8. 990¢ duly cych) WLAN 2843 9.8
10532 | AAC | IEEE 802.11ac WIFI (20 M2, NCS7, S8pc duty cycio) WLAN 35 198
10533 | AAC | IEEE 802 11ac WIF| (20 MHz, MCS8, 59pc duty cych! WOAN [ 94
| VOBSA T AAE | TEEEB0E 11ac Wi (40 Mz, MGSO, 99p¢ duly Croe WOAN Ba% 135
10538 | AAC | IEEE 602 13ac Wi (60 M2, MCS!, 86pc duty cycie WLAN £45 95
10538 | AAC | IEEE BOZ T1ac W (40 MFz, MGS2, 98pe duly oy WLAN 8.2 I
10537 | AAC 802 1tac 40 MHz, MCS3, 99pc duty cyce! WLAR 844 :98
10538 | AAC | IEEE 002.11ac Wi (40 MiHz, MGSA, 88pc duty cyde) WLAN 854 198
10540 | AAC | IEEE 8021 1ac WIF (40 MHz, MCS6, 88pc duly cyoe) T WLAN 6.9 188
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10541 | AAC | IEEE 802 11ac Wi (40 MHz, MCS7, 9pc duly cyde WLAN E4E 198
0542 | ARG | [EEE 802.11ac Wi (40 Mz, MCS8, S9pc duly cydle VAN 65 108
10543 | AAC | IEEE 0021 1ac Wi (40 MHz, MCS0, 99pc duty cyc, HES 255
10544 | AAC | IEEE 802.11ac W= (90 MHz, MCS0, 86pc duty cycle| T WAN .47 195
10545 | ANC | TEEE 832.11ac WiFS (80 MHz, MCS1, S5pc duty cyeie) WLAN 655 355
10540 | AAC | IEEE 802.11ac Wir: (80 Mz, MGS2, 89pc duly cycie) WOAN B35 | 188
10547 | AAC | IEEE B02.11ac WiF' (80 MHx, MCS3, 89pc duty Cych) = WLAN nag 256
10546 | AAC | IEEE B02.11ac WIF: (30 MHzZ, MCSA, 99pc duly cycls] WLAN Bar 195
10550 | AAC | IEEF B02.11ac Wit (B0MHz, MCS0, 95pc duty cycie) WLAN 8,38 188
10551 | AAC | IEEE 802,110 WIF: (80MHz, MGE7, 99 duly oyolll WLAN 850 FeY)
| 10552 | AAC | EEE 832.118c WiFi (80 MHz, MCS8, 99p¢ duty cyclel WLAN 842 196
10553 | AAC | IEEE 802.11ac WiFi (90 MHz, MCS3, 99pc ity cyci) WLAN 8,45 108
10554 | AAD | IEEE 802.11ac WIF (160 MHz, MGSD, 88pc duty cycks) WLAN 848 158
10655 | AAD 1 1ac WIF (160 MHz. MGS1, 88pc duty cycle) WLAN 847 405
10556 | AAD | IEEE 802.11ac WiFi (180 MRz, MGS2, 099 Oy Cycie) WLAN 850 166
10557 | AAD | JEEE 802,18 Wir1 (180 MHz, WGB3, Bpa duy cycle) WA 852 158
10558 | AAD | IEEE 502.11ac WIF: (160 MHz, MCS4, Bipe duty cyche) WLAN §.61 LT
10560 | AAD | EEE 802.11ac Wit (160 MHz, MCS6, 99pc duty cyche WA 873 195
10561 | AAD | IEEE BOZ.11ac WiFI (160 MHz, MCS?, 88pc Ay cyck WLAN 556 108
10662 | AAD | IEEE 802.11ac WiF (180 MHz, MCSB, 00pe Ouy Gyck WLAN 068 165
10563 | AAD | IEEE 802.118c WIF) (180 MHz, MCS3, 98pc daty cycie) WLAN 8.77 195
10564 | AAA | IEEE 802.11g WiFI 24 GHa (DSS5-OFDM, BMbps, 089¢ oty cycie] WLAN .25 86
10564 | AAA | IEEE 802.11g WiFl 2.4 OMz (DSSS-OFDM, 12 Mbps, 880G Oty Cydle) WLAN 845 168
10566 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSSOFDM, 18 Mbps, 2pc duty cycin) WLAN 813 268
10667 | AAA |§§em.uq"w§ii‘6~‘u‘omuu.nwp.mmw WLAN 2,00 266
10568 | AAA | IEEE B02.11g WiFi 2.4 GHz (OSSS-OFDM, 38 Mbps, 8apc daty cyca) WLAN 8.37 168
10568 | AAA | IEEE 833.11g Wik 2 4 GHa (OSSS-OF DM, 48 Mbps, 990¢ Oty Cycle] WLAN %10 3886
10570 | AAA | TEEE 802,110 Wi 2.4 GHz (DSSS-CFDM, 54 Mbps, 9800 Outy cyclo) WLW 830 198
10571 | AAA | IEEE 802110 Wi 2.4 GHz (D555, 1 Mbps, 90pc Outy Cych) WUAN 188 | 386
10872 | AAX | TEEE 802 110 WP 2.4 Oz (DSSS, 2 Mbpe, G0pt Oy Cycis) WUAN 1488 166
10573 | AAA | IEEE BO2.110 WiFi 2.4 GHz (DSSS, 5.8 Mbps, B0pe Ay cycla) WLAN 1.8 196
10574 | AAA | IEEE 802.110 Wi 2.4 GHa (0595, 11 Mbpa, 9000 Oy Cyck) WLAN 198 268 |
10575 | AAA | IEEE 802119 WiFi 2.4 GHz [DSSS-OFDM, § S0pc cuty cycle) WLAN 859 388
10576 | AAA | IEEE 832119 WiFI 2.4 GHz (DSSS-OFDM, 9 Mbps, 90pc gty Syck) WLAN 860 166 |
10577 | AAA mﬁ%ﬁ‘ﬁa.qmm.ummmm; WLAN 870 <6E
10578 | AAA | IEEE 602,119 WIFi 2.4 GHz (DSSS-OFOM, 18 Mbps, 0pe duty Syce) WLAN 849 106
10575 | AAA | IEEE 802 119 WIFI 2.4 GHz (DSS5-OF0M, 24 Mops, 90pe duty Crok) WLAN 8% 266
10580 | AAA ﬁmngmnuommsssoms%mmm WLAN 876 286
10581 | AAA | IEEE 802 119 WIF 2.4 GMe (| 1 SOpc duty cycle) WLAN 835 236
0882 | AAA | IEEE 802110 WiF) 5.4 GHz (D595-OF DM, 54 Mis, 0p¢ buly &yce) WLAN 867 290
| 10583 | AAD | IEEE BOZ 11a™ WiFi 5 GHz (OFDM. & Maps. 80pc duty cydie) | WLAN ass 156
10584 | AAC | IEEE 802 1 1am WIFI EGHz (OFDM. 5MBas. 905G Suy cyco) | WLAN 8 =06
10885 | AAG | 1ESE 602 11an WiFi 5 GHz (OFDM. 12 Mbos. S0pe duly cycie) VAN D =90
10586 | AAC | IEEE B0 11a% WiFi 5 GHz {OFDM., 18 Moos, S0pc duty cycie; | WLAN 849 296
90887 | AAC | IEEE B02 1 1ah WIF) & GHz (OFDR, 24 Mogs. 60pc duly cydio VILAN 836 =06
10 ARG | FEEE 802 11aM WiFI 5 GHz [OFDM. 36 Mios, S0pe duly Cyde TWLAN 678 =88
10569 | AAG | IEEE 802 11am WIFl 5 GHz {OFDM, 48 Wips, S0pc duty cycle, [ WLAN 834 288
10880 | ANG | IEEE B02 11ah WIFi § GHZ (OFDM. S4 Mops, 90pe duly cyeie VILAR 867 06
10581 | AAC | EEE 602110 (HT Mixed, 20 MHz, MGS0, 80pc Gty oycke) WLAN [ BT
10582 | AAC | IEEE B02.11n (HT Moxed. 20 MHzZ, MCS1, 90pc oty oycie) VILAN 879 235
110883 | AAC | IEEE 802 11n (HT Mixed, 20 MHz. MCS2, 90pc dity cycie) WLAN 064 06
{30594 | AAG | IEEE 602,11 (HT Nixed. 20 MHZ, MGS3, S00c Guty ycle) WILAN a4 38
10685 | AAC | IEEE B02.11n (HT Mixed. 20 MHZ. MGS4, 90pc tuty cyc) WLAN 6.74 298
10566 | AAC | [EEE B02.11n (HT Mixea, 20 MHZ, MGSS, §0pe duly cyoe) WLAN (X a8
10597 | AAC | IEEE B02.71n (HT Mixec, 20 MH2 MCSS, Spc outy oycie) WLAN B892 135
10588 | AAC | IEEE 802.11n (HT Mbued, 20 Mz, MCS7, S0pe cuty Sycie) WLAN 8.50 103
10689 | AAC | IEEE 802.11n (HT Mixnd, 40MHz, NG5S0, 90pe duly cycie) WLAN [(BD 86
10600 | AAC | IEEE 802,110 mmmmg&:mq@ WLAN 888 195
(10801 | AAC | IEEE 8321 1n (W1 Mimnd, 40 Az, 90pz Quly cycio] WIAN 882 198
10002 | AAC | [EEE 832.11n [HT Mixad, 40 Niz, MGS3, 90pe duty cyoie) WLAN 104 FUT)
10603 | AAC | TEEE 802.11n (HT Mixnd, 40 MMz, MCS4, B0pc duty cycle} WLAN 303 | 485
10804 | AAC | IEEE 802.11n (MT Momd, 40 Mi<z, MCSE, S0pc duty cycle) WLAN 876 196
10605 | AAC | [EEE 8a2.11n (HT Mised, 40 Mz, MGCS8, D0 duly cycle) WUAN 897 PO
| 10605 | AAG | EEE 802 11n (HT Mixed, 40 Mz, MCS?, S0pc duty cycle| WLAN 582 166
10607 | AAC | IEEE 802.11ac WIFI {20 Wiz, IACSO, S0pc duty oycie) WUAN £ 196
10608 | AAC | IEEE BO2.11az WIF| (2002, MCS1, 90pc GUly Cyoie) WUAN 877 180
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[uiD [ Aev | Com System Name Group PAR (aB) | UncE k=2
10808 | AAC | IEEE 802.11ac WIFI (20 MHz, MCS2, 80pe duty cycie; WLAN 357 186
| 10610 | AAC | ISEE B02.11ac WIFS (20MHz, MCS3, 80pc duty cyclo) WLAN 878 20.8
[ T0671 | AAC | IEEE 802.11ac WP (20MHz, MGSA, D0pC Ouly Cyce) WOAN 870 <58
082 | MG 602,118 WiF (20 MHz, MCS8, 50pc duty cycle WOAN 877 208
{90673 | AAC | IEEE 802 11ac WIF (20MHzZ, MGSB, #0pc duity Gycla WLAN B854 =08
T0EA | AAC | EE 9021780 WiF) (30MMz. WCST 900 duty cycle WON s | a0 |
10615 | AAC | IEEE 802.11a0 WIF (20MHz, MCSB, 80pc duty cycle) WLAN aaz 5.0
TDE16 | AAC | IEEE BOR.11ac WiFi (40 MHZ, MOS0, D0po datty Cyclo} WLAN 85z -86
$0617 | AAC | TEEE B02.11ac WIFI (40MHz. MCS1, 90pc disy cyche) WUAN &81 206
0618 | ARC | TEEE 803 1 1an WiFi (40MHz, MGS, 000C Oty Syohe) WUAN (] =90
10619 | AAC | IEEE B02.118c WiFi (40MHz, MCS3, 9090 Oy Cycl) WLAN 885 286
10620 | AAC | IEEE BO2.110c VWIF) (40MHz, MGS4, 90p0 Oty cych) WLAN 887 96
10821 | AAG | IEEE BOZ.118c WiFi (A0MHZ, MCS5, D007 Oty Cycle WLAN 877 =98
| 70BZ2 | AAC | IEEE B02.11ac WiF| (40MHz, MCSE, S cuty Gyck WLAN 668 296
10823 | AAC TEEE B02.11ac W) (40MHZ, MGS7, B0pc Guly cych WLAN a2 Y]
10624 | AAC | IEEE 0021180 VAFi [A0MPHz, MCSS, 9000 uty cycla) WLAN 895 206
10625 | AAC | IEEE 802,110 WIFI (40 MHz, MGSH, 90ps Outly Cyek) WLAN () 206
10626 | AAC | IEEF B0R.11ac Wiri (80 Mz, MCS0, 8000 auty Cycio) WUAN 883 136
10827 | AAC | IEEE B02.113c VIFI (BOMHz. MCS1, 9092 Gty Cych) WUAN a8 206
10628 | AAC | IEEE 802.11ac WiFi (80 MHE. MCS, 02 Guty oycie) WLAN 8.7 =60
10629 | AAC | IEEE 802118 WiFT (B0MHz. MCS3, 932 cuty cycle) WLAN 885 286
10836 | AAC | TEEE 802 11ac WIF) (80 MiHz, MC5%, 9090 duty cyck) WUAN &7 =86
10631 | AAC | IEEE B02.11ac WiF) (80 MHE MCSS, 80oc Oty cycie) WLAN Ea1 =6
10632 | AAC | IEEE 802.1100 WIFI (BOMHZ, MGSS, 90pc dty Cyche) WLAN B4 208
10633 | AAC | IEEE 802.116¢ WiF] (BOMIZ MCS7, 000 duty Cycke) WLAN 5&3 =58
10634 | AAC | IEEE B02.11ac WiF| (B0 MHz, MCSS, 99pc cuty oyt WUAN 880 =96
10638 | AAC | IEEE B02.11a0 WIFI (B0 MHZ, MGSH, S0pe Guly Cyck) WLAN 881 285
10636 | AAD Eezmnsmmmmqumu WLAN 883 | =08
10637 | AAD | IEEE 80211 WIFI (160 MHz. WGS1, 9093 Gty Grcio] WLAN 878 206
10838 | AAD | IEEE 802,118z VP (160 MHZ, MOS2, 8000 Guty cycls) WLAN 825 Py
10698 | AAD | IEEE 8021100 Wik (160 MHz, MCS3, 90pc cuty cyvia) WUAN 835 286
10640 | AAD | IEEE 802.11ac WIFI (160 MHZ, MGSH, 900¢ Outy Cycis) WLAN sea =00
10641 | AAD | IEEE B02.118c WIFI |200 MHz. MCS5. 900a duty oycie) WLAN 506 =96
10842 | AAD | IEEE 802.11a0 WiFI (160 MHz, MOS8, S0pc cuty cycie) WLAN 9.08 =06
10643 | AAD | IEEE 802,118 WIFl {1 BOMHE MIGS7, 90pc duly oycia) WLAN 28 288
10644 | AAD | IEEE 802.11ac WIFI {160 MHz. MCES. S0ps duty cycle) [ WUAN 905 296
10645 | AAD | IEEE 52,1120 WIFI {160 Mz, MES9, 90pe duly cyce) T WLAN [XEl 06
10646 | AAH | LTE-TOD [SCFOMA, 1 B, 5 MMz, OPSK_UL Subhame=2.7) LTET00 11.96 =T
10847 | AAD | LTE-TDD [SC-FOMA, 1 RB, 20 Mz, OPEX, UL Subvamass, 1) LTE-TD0 11.96 +96
10648 | AAA | GOMAZDCO (1% Advanced) COMA2000 345 00
10652 | AAF | (TE-TDD [OFDMA, 5z, E-TM 3.1, Clioping #4%] LTETDD EE1 56
10653 | AAF | LTE.-TDD [OFOMA, 10MHz, E-TM 3.1, Clipping 44%) LTE-TOD TAZ 5
10654 | AAE | LTE.TDD (OFDMA, 15MHz, E-TM 3.1, Clipging 44%) LTE-TDD .60 200
10655 | AAF | LTE-TOD (OFDMA, 20 MMz, E-TM 3.1, Clipping 44%) LTET0D 7.2 256
10658 | AAB | Puise Wavelorm (20GHz, 10%) Tost 10,00 236
1065 | AAB | Pulse Wirnskom (200HE 20%) Tost 698 =06
10660 | AAR | Puss Waelorm (200 40%: Tos: 358 96
10661 | AAB | Puise Wavetorm (200Hz, 50%, Tost 222 06
10662 | AAB | Pulhe Warvehorm (200HE. 80%) Tost 087 Y]
10670 | AAA | Bu Low Energy Bloeloath 218 135
10671 | AAC | TEEE 832 11ax (20 MHz. MCS0, 9090 0wty cyose) VILAN .09 198
| 10672 | AAC | IEEE 802 118 (S0MHz. MCS), 9000 duty cycke) WLAN .57 T
10673 | AAC | IEEE 802-11ax {20MHz. MCS2, 9000 cuty cycio) WLAN 8.78 1956
10674 | AAC | IEEF B0 1132 (20 MHZ. MOS3, D0pe Guty Cyce WLAN 874 a6
10675 | AAC | IEEE 602 178x (20MHEZ MCSA, 900c duty Cycle) WLAN 890 i85
10676 | AAC | IEEE B0Z 11ax (20MEHz, MCSS, 9090 Gty Cyce: WLAN 877 198
10677 | AAC | TEEE 802 11ax (20 Mz, NG5S, S0p¢ duly oyoe) WLAN [R5) 198
10678 | AANC | IEEE 802 17ax (20 MMz, MCS?, 8000 duty cyc) WLAN 878 135
0679 | ANC | IEEE B02 11ax {20 Wiz, MCSS. 905c Ouly cyce) WLAN () 98
10680 | AAC B02.11ax {20 MHZ, MCSS. 90pC duty cyo) WLAN 8.80 58
10661 | AAG | IEEE B02.11ax (20 Mz, NCS10, 80pc duty cyde) WUAN 862 | 488
TI0882 | AAC | IEEE 8021 1ax {20 Mz, MCS1 7, S0pc duty cycio) WLAN 863 | 186
0683 | AAC | EEE B02.11ax (20 MFz, MCS0, 98pc DUty Cycie) WLAN 842 308
| 10884 | AAC | IEEE 8021 18x (20 Miz, MGS!, 98pc duty cycie) WLAN 826 286
10685 | AAC | IEEE 802.11ax (20 MMz, MCS2, 86pc duty cycle) WLAN 833 286
106G | AAL | IEEE B02.11ax (20 MHz, MCS3, 99g¢ duly cycie) WUAN 828 06 |

Certificate No: EX-3879_Jan23 Page 17 o1 22

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

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@Kkes.co.kr

KES-QP16-F01(00-23-01-01)

KES Co., Ltd.



KES Co., Ltd. Test report No.:

3701, 40, Simin-daero 365beon-gil,
KE Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea KES-SR-23T0004
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (72 ) of (100)

www.kes.co.kr

EX30DV4 - SN:3878 January 26, 2023
UID | Rev | Communication System Name Group PAR {08) | UncE k=3 |
10687 | AAC | IEEE BOZ 11ax (20 MHz, MGS4, 98pc duy cycia) WLAN a5 =T

10888 | AAC | TEEE 802 11ax (20 MH2, MCSS, 80pc duty cyde) WLAN 825 238

10688 | AAC IEEE 802 11ax (20 MHz, MCS8, #pc duly oy WLAN [ =46

10690 | AMAC | IEEE BO2 1 1ax (20 MHa, MCST, 99pc duty cycle WLAN 829 =86

10691 | AAC TEEE 800114 (20 Mz, MCS8, 98pc duy cye WLAN 825 =06

10852 | AAC iEEmn?‘éo"ﬁu‘.‘icso.umxm WLAN 5] =88

10693 | AAC | IEEE B0 11ax (20 MHz, MCS10, 98pc duty cycle) N WLAN 825 =88

10634 | AAC | IEEE BO2 1 1ax (20 MMz, MCS1 1, B0pc duty cycle) WLAN 857 -840

10695 | AAC | IEEE B0 11ax (40 MHz, MCSO, 80pc duty cycie] WILAN e | 98

770086 | AAC | IEEE 802 11ax (80 MMz, MCS1, B0pe ity oyain) “WLAN 81 L)

10687 | AAC | IEEE 802 11ax (40 MHz, MCS2, 80pe duty cycin WLAN 851 =T

10858 | AAC | IEEE 802 7 1ax (40 MMz, MCS3, S0pc duty cy<io, WUAN EE] 198

(70886 | AAC | TEEE 802 1 1ax (40MHz, MGS4, G0pe dhty Cycs WLAN [T7] =40

30700 | AAC | IEEE BDZ 1)ax (40 MHz, MCSS, 80pc duty cycia) WLAN 873 =38

[ 70701 | AAC | IEEE 802 11ax (40 MHz, MGSE, 90pc duty cycle) WLAN &% | =08

| 10702 | AAC | TEEE 802.11a% (40 MHz, MCS7, 80pc duty cycia) WLAN amn 335

10703 | AAC | IEEE 802 1 lax (40 MHz, MCSB, B0pc dty cycla] WLAN (LA 08

10704 | AAC 802.91ax (A0 MHz, MCS0, BOpa duty cycle| WLAN 856 =88

10705 | AAC | IEEE 802 11ax (40MHz, MCS10, 90pc duty cycla) WLAN 859 | 198

" 0706 | AAC | IEEE 802 11ax (40MH3, MGS11, D0pC oty cyeie) WLAN 866 =08

10707 | AAC | IFEE BO0Z 1 7ax (40MHz, MCS0, 89pc duty cycl WLAN 83z +96

10708 | AAC | IEEE 802 11ax (40MHz, MCS1, 99pc duty cycle WLAN 855 186

10708 | AAC | IEEE B0Z 1 Tax (40MHz, MCSZ, 08pc chty Cychs WLAN a3 =80

10710 | AAC | IEEE 802 1tax (40MHz, MCS2, 98pc outy cycla) WLAN 829 96

10711 | AAC | IEEE BOZ 1 Tax (40 MHz, MGS4, 989C Oty Cycie) WLAN RS =00

0712 | AAG | IEEE 602 11ax (40 MHz, MCSS, 99pc duty cycia) WLAN 857 235

10713 | AAC | IEEE 802 1 1ax (40 MHz, MC5SE, 33pc oty cycla) WLAN 833 <08

10714 | AAG | TEEE 6021 1ax (ADMH2, MCS7, 98pc cuty cycha) WLAN 828 | 38

10715 | AAC | IEEE 802.11ax (40MHz, MCB8, 95pc Aty cyck) T WiAN 845 | 138
10716 | AAC | IEEE 8021 Tax (40MHz, MCS0, 99pC Gty Cyek) WLAN ] =08

10717 | AAC | EEE B02.1 1ax (40MHz, MCS10, 9996 Gy Cycle) WLAN 848 =T

10718 | AAC | IEEE 802.11ax (40MHz, MCS11, 98ipc oy cycle} WLAN CED 1935

10718 | AAG B0Z11ax (B0 MHZ, MC50, 90p¢ tuty Cycid) WLAN 881 =80

| 10720 | AAG | IEEE 802 11ax (80MHz, MCS1, 3000 duty cyclo) WLAN 837 298

10721 | AAC | IEEE BOZ 1 1ax (80MHz, MCS2, 90pc Aty Cyola) WLAN 876 106

70722 | AAG | TEEE 802.11ax (80 MH2, MCS3, B0pc daty cycie| [ WOW 885 98
10723 | AAC | IEEE 802 11ax (BOMHz, MCS4, 8000 Oty 0yol WLAN 870 L35

10724 | ANG | IEEE 802.11ax (B0MHZ. MCSS, 9000 ty cycle WLAN 850 =98

10725 | AAC | IEEE B02.11ax (BOMHEZ MCSS, B0pc duty cyck WUAN e =)

10726 | AAC | IEEE 002.1 1ax (B0MHz, MCS7, 90p0 duty cyol WLAN 872 93

10727 | AAG E 802.11ax (80 MHz. MGSS, 9098 cuty 608 WLAN BEd 208

| 10728 | AAC | IEEE 802.11ax (80WHE, MCSS, 90pc duty cyce) WLAN BE8 =T

10728 | AAC | IEEE 802.11ax (BOMHz. MCS10, 90pc tuly Cycke) WLAN BE4 +35

10730 IEEE 802.11ax (B0MHZ MGS11_90p¢ Guty Cyoie) WLAN [ i85

10731 | AAC | IEEE B02.11ax (80 Ml MICS0, 9300 duty cyck) WLAN 8.4z 135

10732 | AMG | IEEE 802.11ax (80 MHzZ. MCS 1. 9pe Ouly Cyem) WUAR (X0 198

10733 | AAC | IEEE 802118 (B0 MHE MCS2. 9900 duty cyce WLAN 240 i85

10738 | AAC | IEEE 802.11ax {8 MHz, NICS3, S9pc duty cyoe WLAN 825 198

10735 | AAG | IEEE 802.118x {80 MH2. NICSA, Sape Ouly Cyoe) WLAN 893 196

10736 | AAG | (EEE B02.11ax (B0 MMz, NCSS, Gepc duty cyoe) WLAN 827 498

10737 | AAC | |EEE 802.11ax {80 MHz, MCSE, Sopc duty cyce) WLAN §.36 198

10738 | AAC | IEEE 502.11ax (80 Mz, MCS7. S8pc duty cyce! WLAN B4z 188

10739 | AAC | IEEE 832,114 (B0 MH2 NCSE. S9pc duty cyde) WAN B.28 88

10740 | AAC | IEEE 832.11ax (80 MHz, MCS9, 99pc duty cyoe) [ WLAN 8.48 196 |
10741 | AAC | IEEE 832.11ax (80 MHz, MCS10, 88pc duty cyoie) | WLAN 8.40 195

10742 | AAC | [EEE 802.11ax (80 MMz, MCS11, 85pc duty cyoe) TWLAN 843 156

10783 | AAC | IEEE 802.11ax (160 MiHz, MGSD, B0pe Ouly cyom) VILAN .04 195

10744 | AAG | IEEE 802118 (160 MMz, MGS1, G0pe duly cycio WLAN 310 168

10745 | AAC | TEEE 802 11ax (100 MHz, i oyde LA Ba3 188

10748 | AAC | IEEE 802 11ax (160 Mz, S0pc ity cye, WLAN a1 196

10747 | AAC | TEEE 802 11ax (160 MMz, MCS4, S0pc duty cyce. WLAN 404 e

[ 10748 | AAC | IEEE BO2.11ax (160 MMz, MCSS, 8Cpc duty cycie) WLAN 893 | 198 |
10748 | AAC | EEE 802 11ax (160 MMz, MGSB, 30pc duty cycin VILAN 890 | 198 |
710755 | AAC | IEEE 802 11Rx (160 Mz, MGS7, 00pc duly cycle} WLAN 879 288 |
10751 | AAC | IEEE 802 11ax (160 MHz, MCS8, 90pc duty cycio} WLAN sa2 | s86 |
10762 | AAC | IEEE 802 11ax (160 MHz, MCS9, 90pc duty Gycla) WLAN 881 | b |
Certificate No: EX-3878_Jan23 Pape 18 of 22

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@Kkes.co.kr

KES-QP16-F01(00-23-01-01) KES Co., Ltd.



KES

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:
KES-SR-23T0004
Page (73 ) of (100)

EX3DV4 - SN:3879 January 26, 2023
L uiD [ Rev [ ¢ cation System hame | Group | PAR (48) | UncE k=2 |
70753 | AAC | IEEE B32.11ax {160 MHz, MGS10, 00pc duly cych) | WLAN 500 266
30754 | AAC | TEEE 802.114x (160 Mz, MCS11, 80pc duty cycla) TWAN 854 <08
10755 | AAC | IEEE 802.11ax (160 MHz, MCS0, 53pc duty cycie) T WIAR (10 =0.0
{10786 | AAC | IEEE 8G2.11ax {160 M=, MGS1, 19pc duty cycie] CWLAR a77 206
10757 | AAC | IEEE 902 11ax {160 MiHz, MCS2, 98pc duty cyei) WLAN a7 98|
10758 | AAC | IEEE 8021 1ax (160 MHz, , #pc Sty cycie T WLAN (R =96
10758 | AAC | IEEE 802.11ax {100 MHz, MCS#, 88pc duty cycle) WLAN 85 <96
10760 | AAC | IEEE 302.11ax {160 MHz, MGSS, 80pc outy cycia) WLAN 840 =80
10761 | AAC | IEEE 502,11ax (180 MHz, MCS8, 98pc oty cycs) TWLAN 255 296
10782 | AAC | IEEE 802.11as (160 Mz, MCET, Bapc uty cycin) CWAAN 349 =56
10763 | AAC | IERE B02.11ax (160 M2, MGS8, 08pc duty cycls) TWLAN 553 +56
10764 | AAC | IEEE 802.11ax (180 MHz, MCS3, 98pc duty cycie) WLAN 854 206
10765 | AAC | IEEE 802.11ax {160 MHz, MCS10, $9pc duty cych] | WLAN BS54 =08
10 AAC | TEEE 802.114x {160 MHz, MCS 11, 99pc duty cycle] TWLAN 851 18.6
10767 | AAE | 56 NR (CP.OFDM, 1 A8, SNz, OPSK, 18 82) EGNAFRTTOO | 799 =98
10768 | AAD | 5G NA (GP-OFOM. 1 AB, 10 MHz, GPSK. 15WM) SGNAFAT 0O | 801 256
10760 | AAD | 50 NP (CP-OFDM. 1 BB, 16MHz, OPSK. 15 Kz, "SGNAFAI TDO | 801 96
| 10770 | AAD | 5G NA (GP-OFGM. 1 A8, 20 MHz, GPSX. 15RMz SGNAFRITDO | 802 |  +08
10771 | AAD | 50 NR (CP-OFDM, 1 BB, 25 MHz, OPSK, 15kMz EGNAFAT OO | B0z 186
10772 | AAD | 5C NA (CP-OFDM, 1 B2, 30 MiHz, GPSK, 15AHZ 50 NAFA1 10D | B2 298
10773 | AAD NR (CP-OFDM, 1 RS, 40 MHz, QPSX, 15kHz) 8G NA FAT TDO 803 +5.6
0774 | AAD | 5G NR (CP-OFDM, T P, 60MHz, GFSK, 16 kHz) SGNAFA! 100 | 602 196
10775 | AAD | 56 NA (CP-OFDM, 50% AB, 5MHZ GPSK, 15%H) 5G NR FAT TD0 Bt Py
10776 | AAD | 50 NR (CP-OFDM, 50% RB. 10MHEZ, OPSK, 18 154z) 5G NR FR! TOO £30 195
10777 | ANC | 5G NR (CP-OFDM, 50% AB. 15 MHz, QPBK, 15W2) SGNAERTTDD | 840 98
10778 | AAD | 5G N (CP-OFDM, 50% RB. 20 MHZ, OPSK, 15 kMz) SGNAFAT DD | B34 156
10770 | AAC | 50 MR (CP-OFDM, 50% AB. 25 \iHz, OPSK, 15 Kkz) SGNAFAY 10D | B4z 95
0780 | AAD | 5G NA (GP-OFDM, 50% AB. 30 MHZ, QPSK, 15KHE) SGNAFA! TDD | 838 08
10781 | AAD | 5G NR (CP-OFDM, S0% RB. 40MHz, OPSK, 15 k1z) SGNAFAT TDD | 838 +96
0782 | AAD | 5G NR (CP-OFDM, 0% AB. S0MHzZ, OPSK, 150Hz) 50 NA FR1 100 843 08
10783 | AAE | 5G NR (CP-OFDM, 00% AB, 5MHZ, GPSK, 15 kHE) SG.NA FRT 100 B31 =58
| 10784 | AAD | 50 NR (CP-OFDM. 100% RB. 10MHz. GPSK, 15 KHz) BGNRFAI 10D | B29 98
10785 | AAD | 5G NA (CP-OFDM, 100% RS, 15MHz. GPSK, 156H7) 50 NA FR1 TD0 B A0 =06
0786 | AAD | 50 NR (CP-OFDM. 100% RB, 20MHz. GPSK, 15#z) EGNAFAI TDD | B3% 106
10707 | AAD | 5G NR (CP-OFDM, 100% BB, 25 MHz. GPEK, 15 KHz) BGNAEAT TOD | B44 +96
10788 | AAD | 5G NA (GP-OFOM, 100% AB, 30 MH2. GPSK, 158H2) 56 NAFATTDD | 848 198
| 10780 | AAD | 5G NR (CP-OFDM, 100% RB, 40MHz, GPSK, 15%Hz) 5GNAFAT TDD | 637 96
10790 | AAD | &C NA (CP-OFDM, 100% RB. SONHz, OPSK, 1547) SGNAFATTO0 | 8.6 98
10791 | AAE | 5G NA (CF-OFDM, T A8, 5MHz, QPSK, 30 kHzj SGNAFATIDO | 78 198
10782 | AAD | 50 NR (CP-OFDM, 1 RS, 10 MHz, OPSK, 30KHz) 1 100 782 155
10783 | AAD | &G NH (GP-OFOM, 1 AB, 15MHZ, OPSK, 30kH3) 50 NAFAT 100 | 705 198
10794 | AAD | 5G NR [OP-OFDM, 1 A8, 20 MHz, GPSK, 30kHz) SGNAFAITOD | 782 EED)
10785 | AAD | BG NA (CP-OFDM, 1 AB, 25 Mz, GPSK, 30 kHz) | SGNAFAI TOD | 784 | 188
10796 | AND | 50 NA (CP-OFOM, 1 AB, 30 MHz, GPSK, 30 NHZ) SONAFAI TOD | 7.62 206
10707 | AAD | 50 NA (CP-OFDM, 1 AB, 80 MHz, GPSK, 30 kHz) SGNA FAI TOD | B.01 356
10738 | AAD | &G NAI (CE-OFOM, | AB, 50MHz, GPSK, 30 kHz) SONAFA1TOD | 760 18
10798 | AAD | 5G NR [CP-OFDM, 1 3R, 50 MHz, GPSK, 30 kHz) SGNAFAT TOD | 7.09 88
10801 | AND | BG N (CP-OFDM, 1 RE, 80 MHz, CPSK, 30 kHz) SGNAFAI TOD | 783 | 188
10832 | AAD | 6G N (G OFDOM, 1 AB, 30MHz, GPSK, 30 kHz) SGNAFRITOD | 787 | 286
| 10803 | AAD | 5G NA (CP-OFDM, 1 B, 100 MHz. OPSK. 30KHZ) SGNAFAITOD | 783 2686
10805 | AAD | 6 NA [CA-OFDM, 50% RB, 10 MHz, OPEK, 30 kHz) 5G NA FA1 1DD 834 186
10808 | AAD | 5G NR (GP-OFDM, 50% F8, 15 MHz, QPSK, J0KHZ) SONAFRI TOD | 897 a95
10809 | AAD | 5G NA {GP-OFDM, 50% FiB, 90 MHz, GPSK, J0KHz) SGNAFAI TOD | 834 268
10810 | AAD | 5G NR (CP-OFDM, 50% RB, 80 MHz, OPEK, 30kHz) SGNAFRITOD | 834 166
10812 | AMD | 5G NR (CP.OFDM, 50% RB, 80 MHz, QPSK, 30 kHa) 5G NR FR1 TDD 835 106
10817 | AAE | 5G NR (CP-CFDM, 100% RB, 5MHz, OPSK, 30kHe) SGNAFAITOD | 435 288
10818 | AAD | 5G NB (CP-OFDM, 100% AB, 10 MHz, OPSK, 30 KHz) SANAFAI TOD | 83 98
10818 | AAD | BG NR (OF-GFOM. 100% RB, 15MHz, OPSK, 90 KHa) SONAFRITOD | 833 195
10820 | AAD | 50 NR {CF-OFDM, 100% A, 20 W, GPIK. S0RNZ) SGNRFAITD0 | 890 I
10821 | AAD | 5G NR (CP-OFOM, 100% RB, 25 MHz, OPSK, 30 kHz) LGNS FAITDD 841 208 |
70823 | AAD | BG WA (CP.OFOM, 100% AB, 30 Mz, GPSK, S0RHz) SONAFRITOD | BA1 88 |
10823 | "5 NP {CP-OFOM, 100% RB, 40 MHz, OPSK, 30 KHZ) SANAFAITOD | a9 308 |
10824 | AAD | 5G NR ({CP-OFDM. 100% AB, 50 MHz. OPSK, 30 kHz) SENAFRITDD | ass 186 |
10825 | AAD | 5G NA (CP-OFOM. 100% AB, 50 MHz, OPSK, 30 KHz) TEGNAFRITOD | a41 =06 |
10627 | AAD | 50 NR (CP-OFDM, 100% RB, 80 MHz, OPSK, 30 kHzZ) [ SGNRFRITDD | 842 =98
10828 | AAD | 5G NR (CP-OFOM, 100% RB, 50 MHz, OPSK, 30 kHz) EENAERITDD | 843 56
Certilicate No: EX-3879_Jan23 Page 19 of 22

KES-QP16-F01(00-23-01-

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@Kkes.co.kr

01)

KES Co., Ltd.



KES

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:
KES-SR-23T0004
Page (74 ) of (100)

EX30V4 - SN3878 January 26, 2023
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10826 | AAD | 5G NA (CP-OFDM, 100% RB, 100 MHz, OPSK, 30 kHz) %G NA FA1 TOD 840 166

| 10830 | AAD | 50 WA [CP-CFOM, 1 AB, 10MHz. GPSX. G0RHz) SGNRFRITOD | 783 | 406
10831 | AAD | 50 NR [CP-OFDM, 1 RB, 15Miz, OPSK. 604z} 50 NA FRY TDD 20 288
10832 | AAD | 50 N (CP-OFDM, 1 AB, 20 MHz, OPSK, EONHZ) SGNAFAITOD | 774 | 406
10833 | AAD |53 VA (GP-OFOM. 1 AB, 25 MHz, OPSY, B0RHZ] SONAFAITOD | 770 =08
10834 | AAD | 56 NA (GP-OFDM, 1 AR, 30 Mz, OPSK. 60 kM| 5G RR FAT D0 778 156
10835 | AAD | 8G NR (CP.OFOM. 1 RB, 40 WHz, QPS5 60WHx! 5G NR FR1 TDD 7.70 296
10836 | AAD | 5G NR (GP-OFDM. 1 AB, 50 MHz, OPSX, 60kHz) SONRFRITDD | 7484 P
10837 | AAD | 50 NA (CP-OFDM, | AB, 50 Mi<z, QPSX, 60 KHE) SGNRFAITOD | 758 208
VO8I | AMD | &0 NA (CP-OFOM, 1 AB, B0 Mz, GPSK, 00 hie) SGNRFAI TDO | 770 08
10840 | AAD | 5G NR (CP-OFCA, | RB, 90 MHz, QPSK, B0KHZ] SGNAFAI TDD | 757 Y
10841 | AAD | 6G NA (CP-OFOM, 1 AR, 100 MiHz, QPSK, 60 KHz) 5G NR FR1 100 70 <06

| 10843 | AAD | 5G NA (GP-OFDM. S0% RB, 15MHz, OPSK. 60kHz) SQNRFA1TDO | 843 =98
10844 | AAD | 5G NA(CP |, 20MHz, QPSK. B0 RHE) BGNAFAI TOO | B34 =36

10846 | AAD | 5G NR (GP-OFOM. S0% RB, 30 MHZ OPSK. 60 #Hz) SGNRFR1TDO | 841 =08

170854 | AAD | 5G NR (CP-OFDM, 100% RS, 10A#Hz. GPSK, 60RFE) SGNAFAI 100 | B34 256

[ 10855 | AAD | 5G NA (CP-OFDM. 100% RS, 16MHE. OPSK. 60RH:, SGNAFATTDO | 899 =08

{10856 | AAD | 50 NR (CP-OFDM, 100% AB, 20 Mz, QPSK, 80RH SGNAFATTDO | 837 PrY ]
10857 | AAD | 5G NR (CPOFDM, 100% A8, 25 M-z, QPSK. G0RHZ SGNRFR1 100 | B35 206
10888 | AAD | 5G N (CP-OFDM, 100% A8, 30 MHz, QPSK, E0kH2) SGNAFRITDO | 536 0.6

" 0858 | AAD | 5G NR (CP-OFDM, 100% RB, 40 M-z, QPSH, B0KHz) SGNAFRITDO | 834 256
T0BED | AAD | 50 NR (OP-GFDM, 100% RB, 50 Wbz, OPSK, E0KHz) SGNRFA1TDO | BAT 08
10881 | AAD | 50 NA (CP-OFDM, 100% RB, 60 Mz, QPSX, 60 kHz| SGNAFRITDD | BA40 =58
10863 | AAD | 56 NR (CP-OFTIM, 100% AB, B0 Mz, QPSK, B0RHZ) SGNAFATTO0 | BAT 196
10EE4 | AAD | 5G NR (CP-OFDM, 100% AB, 90 MHz, OPEK, 60 kHz) SGNAFAITOD | 8497 238
10885 | AAD | 5G N (CP-OFDM, 100% RB, 100 MHz, QFSK, G0RNZ] SENAFATTOD | BA =38
10866 | AAD | 5G NA (0FT- 1 B, 100 MHz, GPSK_ 30 kHz) SGNAFAITOD | 568 08

{10868 | AAD | 5G NR (DF T-2-OF DM, 100% RB, 100 Mz, QPSK, 30 kHZ) SGNAFAT 10D | 5.88 135

10805 | AAE | 53 NA (DFT-3-OFOM, | B, T00MHZ OPSK, 120K2) [ SGNRFR2TOD | 575 196
10870 | AAE | 50 NR (DF 1-4-OFOM, 100% RB, 100 MHz, GPSK, 120 KHz) " SGNAFR2TD0 | 5.06 88
T0871 | AAE | 5G NA [DFTa-OFOM, | A8, 100MHz. T60AM, 120 Fiz] "SGNAFR2TOD || 678 138
10872 | AAE | 50 NA [DFT-8-OFDM, 100% RB, 100 MHz, 100AM, 120%Hz) SGNRFR2TDD | 650 198
10873 | AAE | 50 NR (DF T--OFDM, | AB, 100 MHz, B4OAM, 120 kHz) SQNAFR2TOD | 0.01 296
10874 | AAE | G NR (DFT5-0F DM, 100% B, 100 MH, B40AM. 120Hz] ©G NA SRz TOD | 6.65 196
10875 NA [CP-OFOM, 1 AB, 100 MMz, GPSX_ 120kHz) SGNAFAZTOD | 778 08
10876 | AAE | 5G NR [CF.OFDM, 100% RB. 100 MHz, QPSK, 120 kH1) &G NA FRA2 TDD 8.39 <56
10877 | AAE | £G NA [CP.OFOM. 1 AB, 100 MHEz. TGEAM, 120 kH2) EGNAFAZTOD |  7a5 | 488
10878 | AAE | 50 NR (CP-OFDM, 100% BB, 100 MH=, 160AM, 120kHz) SGNAFR2TOD | 841 | 108

10878 | AAE | 50 N [CA-OFDM, 1 AB, 100 MiHz, BAGAM, 120%43) SGNAFA2TOD | &12 186
108580 | AAE | 5G NR {CP-OFDM, 100% 18, 100 MHz, BAOAM, 120 kHz) SGNAFAZTOD | 838 298

10881 | AAE | 50 N (DFT.8-OFDM, 1 AB, 50 Mz, QPSK, 120Kz} SGNAFR2TOD | 675 106
10882 | AAE | 5G NA (OF 1.0-OFOM, 100% A8, S0MHz, OPSK, 120%41) SGNAEAZTOD | 596 166
10883 | AAE | 5G N (OF T-6-OFOM, 1 AB, 50 MHz, 1 GOAM, 120%Hz) SGNAFARZTOD | 857 196
10854 | AAE | 56 NA (DF T-5-OFDM, 100% FB. 50 MHz, 16QAM, 120 KHz) SGNAFR2TDD | 653 268
10885 | AAE | BG NR (OF 75-OFOM. 1 AB. 50 MH2, BAQAM. 120KHz) AGNAFRZTDD | &81 156
10858 | AAE | 50 NR (DF 75-OFDM. 100% B8, SOMPLZ. BA0AM, 120 kHz) SONAFRZTDD | 665 =66
10887 | AAE | 6G NA (CP-OFDM, | AB. S3MHz, OPSK, 120 kHz) SGNAFRZTDD | 778 290
10828 | AAE | BG NR (CP-OFDM, 100% RB, 50 MHz, QPSX_ 120 kM) SGNAFR2 10O | B35 236
10889 | AAE | 5G N (CP-OFDM, 1 A, 50 MHz, 100AM, 120KHz) SGNAFRZTDD | 802 =08
10820 | AAE | 5G NR (CP-OFDM, 100% RB, 50 Mz, 160AM, 120 942) SGNRFR21D0 | B.40 98
10BS1 | AAE | 5G NA [CP-OFDM, 1 RS, S0MHz S4QAM, 120 kHz) SGNAFR2T00 | 699 95
10892 | AAE | 5G NA (GP-OFDM, 100% RB, 50 MHz, BA0AM, 1201} SONRFRZTDD | 841 08
10897 | AAC | 5G NA (DFT5-OFOM, 1 A8, 5MHz. QPSK, 30%2) SGNAFAITDD | 566 Y
10896 | AAB | 5G NA [DFT-4-OFDM, 1 RS, 10MHE OPSK. 30Wz) "ESGNAFRI TOD || 567 98
10899 | AAB | 50 N [OF T--OFDM, T RB, 16MHz. OPSK, 30kHz) 50 NA FRT TOD | 587 198
10500 | AAB | 5C NA [DFT-5.OFDM, 1 RE, 20 MHz, QPSK, S0 NHZ. &3 N& FAY 10D 568 198

10901 | AAB | 5G NA (DFT-OFOM, 1 AB, 85 MHz. QPSK. 30 SGNAFAY TO0 | 568 196

| 10902 | AAB mmlmomlnnmw“: SGNAFATTOD | 588 08
10903 | AAB | 3G I0kHE} SONAFRI TOD | 588 <38
10804 | AME | 56 NA (DFT 8 OFEAL 1' B, 50 MMz, QPSR J0RHe SGNAFAITOD | 588 198
10905 | AAS | 5G N {DF T-9-OFOM, 1 AB, 60 MHz. KHa) S0 NR FR1 TDD 560 | 198
10806 | AAB | 5G R {DET-5:OFDM, 1 AB, B0MHz, GFSK, J0KHZ) SONAFRITOD | 568 | 488
10907 | AAG | 50 NA (DF T.0-OF DM, 50% RB. 5MHZ, GPSK, 30 4Hz) SGNRFRITOD | 578 | 496
10908 “‘m"“‘ G VA (DF T-8-OFDM, 0% R, 10MHz. QPSK. 30AH2) 5GNR PRI TDD | 599 108
10808 5G NA (DFT5.0FOM, 50% R8, 15 MHZ, QPSK, S0KHI) 5G NA FR1 TDD 595 +56
19318 W"i&mwﬁ‘i“dﬁﬁu S0% RB, 20 MHL OPSK. S0z} EGNAFRI TDO | 583 186
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uiD | Rev | Sysiem Name Group PAR (d8) | Unc® k=2
70811 | AAB | 5G NA [DFF-5-OF DM, S0% RB, 25 Mz, OPSK, 30 kHa) SONAFRITOD | 593 | <96
10892 | AAB | 5G NA [OF T-5-OF DM, 50% B, 30 MMz, QFSK, J0KHz] SONAFAITDO | 584 =08
| 70913 | AAB | 5G NA (DF -s-OFDM. 0% AB, 80 MHz, GPSK, 30kHz) SONAFAT 1DD | 584 =38
10874 | AAB | SG NA [DF - OFDM, 50% AB, 50 MHz, GPSK, 30 kHz) SGNAFATTDO0 | 585 <08
0975 | AAB | 5G VA (DF T-=-OF DM, 50% AB, 60 MHz, OPSK, 30kHz) EGNAFRAY TDD | 683 PCY)
10816 | AAB | S0 NA (DF T-5- OFDM. 50% AB, 80 MHz, GFSK, 30 kHz) 56 NA FR1 100 587 +38
10617 | AAH | 5G NR (DF F-s-OF DM, S0% AB, 100 MHz, OPSK, 30KHz) SGNAFAITDD | 584 =08
10818 | AAC | 5G VA [DFT-=-OFDM. 100% B8, § MHz, OPSK, 30KkHz) SGNAFAITOO | 588 -ag
710815 | AAB | 5G NA ([DF T-5-OFDM. 100% AB, 10 MHz, OFSK, 30 kie) SONAFRTTDO | 5080 200
(10920 | AAB | S0 MR (DF F--OFDM, 100% RS, | & Mz, QPGHK, 30 ki) SGNAFAITDD | 587 )
| 10521 | AAB | 5G NA (DFT-5-OF DM, 100% RS, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDO 206
{10922 | AAB | 50 NA [DF-5-OFDM, 100% R8, 25 MHz, GPSK, 30hHz) 50 NA FR1 TDD 582 =98
10823 | AAB | 5G NA (DFT-5-OFDM, 100% A8, 30 Mz, GPSK, 30Kz} SGNAFAT TDD | 484 <38
10524 | AAB | 56 NA (OF -5-OF DM, 100% R, 40 MHz, QFSK, 30 WHz) SGNAFATTDD | 584 406
10935 | AAD | 50 NA (DF 7-5-OFOM, 100% A8, 50 1Mz, OPSK, 30KHz) SGNAFAI TDD | 585 | <88
10826 | AAB | 53 NR (DFT-4-OF DM, 100% RS, 50 MHz, OPSK, J0RHI) SONAFR1TOD | 664 58
10927 t AAB | 50 NR (OF F-5-OFDM, 100% RS, 80 MHz, OPSK, 30KHz) SGNAFAI TDD | 504 260
10528 | AAC | 5G NA (OFT.5-OFOM, 1 RB. 5MHz, OPSK, 15%H2) 5G NA FR1 FOD 552 | 186
10529 | AAGC | 56 NA (OF-5-OFDM. 1 AB. 10MHz, GPSK_ 1542) SGNAFATFDD | 552 200
10830 | AAC | 5C NA (DFF-5-OFDAM, 1 AB. 15 MHz, GPSK, 15 kH2) 56 NA FAT FOO 552 168
10831 | AAC | 56 NA (OFT-5-OFDM, 1 AR, 20 MHZ, GPSK, 15%042) SANAFAIFOD | 581 106
10932 | AAC | 5G NR [DFT-5-OFDM, 1 BB, 25 MHz, GPSK, 1534z) SGNAFRIFDD | 581 288
{10833 [ AAC | 5G NA (DFT-5-OFDM, | AB, 30MHz, GPSK, 1587) 5GNAFRIFDO | 551 | 238
{90834 | AAC | 50 NA [DF Fe-OFDM. 1 RB. 40 MHE. QPSK_ 158Hz) SGNAFAIFDD | 551 | 288
10835 | AAD | 5G NA [DFT-s-OFDM, | AB. 50MHz, GPSK, 15xz) 5G NA FAR1 FDO 551 456
10636 | AAG | 5G NA ([DF T-5-OFOM. S0% AB, 5 MHz, OFSK, 15kH2) 50 NA FR1 FDO 590 396
10837 | AAC | 5G NR [DFF-=-OF DM, 50% AB, 10 MHz, OPSK, 15kHz) SGNAFAI FDD | 577 266
[ 70838 | AAC | SG A (DFT--OF DM, 50% RB, 15 Mz, OPSK, 15kHz) 50 NRA FRTFOD | 590 208
10569 | AAC | 5G NR (OF 1-5-OFDM. 50% RB, 20 MHz, QPSK, 15kHz) 5G NA FAYT FDD | 582 )
10840 | AAC | SG NA (DFT-5-OFDM. 5% B, 26 MHz, OPSK, 15 kHz) 56 NA FRT FDD 588 | <64
(10841 | AAC | 5G NA [DFT-5-OF DM S0% AB, 30 MHz, OPSK, 15KH2) 5GNAFATFOD | 583 296
1082 | AAC | 50 NR [DFT-5-OF DM, S0% AB, 40 MHz, OPSK, 18 kHz) 5GNA FAT FDD | 505 206
70843 | AAD | 5G NA (DFT-5-OFDM. S0% RB, 50 MHz, OPSK, 15 kHz) SGNAFAIFDO | 489 <96
10044 | ARG NR [DF -5-OF DM, 100% AB, 5 MHZ, OPSK, 15KHz) SGNAFAIFDD | 581 | 206
1085 | AAC | 50 NA (DF T-=-OFDM, 100% RB, 10 MHz, OPSK, 15hHz) SGNAFAIFDD | 588 258
4 10546 | AAC ﬁm mZEF-EI 100% RB, 15MHz, OFSK, 15kH2)| ﬁﬂﬂ FR1FDD 583 296
10947 | AAG | 50 NA (DFT-5-OFDM. 100% RB, 20 MHz, OPSK, 15 KHz} 5GNA PR FDO | 587 | 486
{70848 | AAC | 5G NA (DFT-5-OFDM. 100% RB, 25 MHz, OPaK, 15 kHz) EC NA FAY £0D 534 | 286
(108496 | AAC | 5G NA (OFT-5-OF DM, 100% RB, 30 MHZ, OFSK, 15kHZ) SONRFRIFDO | 587 138
70950 | AAG | 50 NA (OF I-s-OF DM, 100% AB, 40 MHz, OPSK, 15 kHz) SGNAFAIFDD | 504 200
10851 | AAD | 5G A [DFT-5-OFDM. 100% AB, 50 MHz, GPSK, 15 kHz} SGNAFAI FDD | 802 FrY )
{70882 | AAA | SG NA O, (CP-OFDM, TM 3.1, 5MHz, 64-GAM, 15RHZ) 5GNA FRT FDD | 825 106
10953 | AAA | 50 NA DL (CP-OFDM, TM 3.1, 10Nz, 04-0AM, 15KHz) 5GNA PRI FDD | W15 200
70884 | AAN | 5G NA DL (CP-OFDM, TM 3.1, 15 Mi4z, 64-GAM, 15KHZ) 5G NA FAY FDO 823 e
(770865 | AAA | 5G NA OL (CP-OFDM, TM 3.1, 20 MMz, 64-OAM, 15 kHz) SQNRFRIFOD | 842 | 266
70856 | AAA | 5G NA DL (CP-OFDM, TH 3.1, BNz, 64.GAM, 30kHz) SGNA FAY FDO | 8,14 200
10867 | AAA | 5G NA DL (CP-OFDM, TM 3.1, 10MIz, 64-43AM, 30 kHz) SENAERTEDD | 840 FY
10958 | AAA | 50 NA DL (CP-OFOM, TM 3.1, 15MHz, 64-GAM, 30KHZ) SGNAFRTFDD | 861 296
I005G | AAA | 5G NA DL (CP-OFOM, TM 3.1, 20 Wiz, 64-GAM, 30KkHz) SGNAFRIFDD | 8% =56
10860 | AAC | SG NA OL (CP-OFDM, TM 3 1, 5 MHz, B4-GAM, 15kHzZ) 56 NA FR1 100 932 238
10961 | AAB | 5G NA DL (GP-OFDM, TM 3.1, 10 MHz, 84-GAM, 15 kHz) SGNAFRTTDD | 998 =06
10862 | AAB | 5G NA DL (CP-OFDM, TM 3.1, 15MHz, 65.QAM, 15kHz] SGNAFRITOOD | a4 208
10963 | AAB | 5G NA DL (CP-OFDM. TM 3.1, 20 MHz, 64-QAM, 15 kHz] 50 NA FRT 100 355 138
10064 | AAC | 50 R DL (CP-OFOM, T™ 3.1, 5 MMz, 5¢-QAM, 30 kHz) SGNAFATTOD | 829 206
10965 | AAB | 5G NR DL (CP-OFDM, TM 4.1, 10 MHz, 66.GAM, 30 kHz 5G NB FRY TDD 237 =86
10066 | AAB  5G NA OL (CP-OFDM. T™ 3.1, 15 MHZ, 64-QAM, 30 kHZ SGNAFAT TDD || 955 96
10967 | AAB | 5 NR DL (CP-OFDM. TV 3.1, 20 MHZ, 64-GAM, 30 KHE SGNRFRITDD | 942 290
10068 | AAS | G NROL TM 3.1, 100 MHz, 56-QAM, 30 kHz) EGNRFRI TOD | 849 236
10072 | AAB | ﬁﬁﬁ, .!1!n.L""-SiﬁW TEWHL) SGNRFRITDD | 1150 i9h
10973 | AAS | 5G NR (OF T9-OFOM, 1 RS, 100 MHz, GPSK, 30 KHz) SANAFATTD0 | 0.08 08
10874 | AAB | | 100% B 100 Wiz, 286 OAM. 30 kiHz) 1 1028 45
10978 | AAA | LALAHOR ULA 138 195
10070 | ABA | UALA MDRA ULLA () 00
10980 | AAA | ULLA MORE TURLA 1032 PeT
| 10981 | AR | ULLA HORp4 A 319 198
10982 | AAA | ULLA HORpS TULLA 343 FUT)
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UID | Rev | Communication Sysiem Name | Group

[ UD | R | Oroup | PAR(3B) [ Unc" k=2 |
10883 | ARA | 5G NR DL (GP-OFOM, TM 3.1, 40 Mz, 64-0AM. 1504) G N& FR) TDD a3 =96

| 10984 | AMA | 5G NP DL (CP-OFDM, TM 3.1, 50MHz. 64 0AM, 15Kz IS NAFRI TDD | 94z
10988 | AAA | 5G NR DL (CP-OFDM, TM 3.1, A0NHZ. G1-0AM, J0RM2} 50 00 |8
13585 | AAA | 50 { 4 B4-0AM. 30kHz) EGNBFRI TDD | 9%
{10887 | AAA | 5G NR OL B40AN. 30K) [ SGNAFRITOD | 853
70588 | AAA | GG NRC I, TM 3.1, TDMME 64-0AM. i T80 NRFRY TDO |
10083 | AAA | 6G NA DL (C , TM 3.1, BDMHz, 54-0AM | 60 NRFR1 100
710950 | AAA | 5G NR DL (CP-OFOM, TM 3.1, T0MHL 64-QAM. 200G TSANAFRI TDD |

w|

w0

€ Uncectainty is determined using the max. deviation from lingar response applying rectanguiar gistribution and is expressed
for the square of the fleld value
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration cenificates
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_g Service suisse d'étalonnage

Servizio svizzero di taratura
S Swiss Calibeation Service

Accraditation No.: SCS 0108

cient UL Korea (Dymstec) Certificate No: D2450V2-960_Mar22
Otject D2450V2 - SN:860
Calibeation procedure(s) QA CAL-05.v11

Calibration Procadure for SAR Validation Sources between 0.7-3 GHz
Calbraton date: March 24. m

Calibration Equipment used (M&TE critical for calibration)

This calibeation certificate documants ihe traceability 1o natanal standards, which realize the physical units of measurements (SI)
Themaasunmomandﬁemcerta’nﬁesm'mmmnwmmanlmbmnmammmdhmm.

All calbrations have been conducted in tha closed laboratory facilty: enviconment temperature (22 2 3)°C and humidty < 70%.

T&MWMM!MWMWhMHmlmw[dmImW.

Primary Standards 0 Cal Date (Cortficate No.) Scheduled Calibration
Power metar NRP SN: 104778 08-Apr-21 (No, 217-03291/03292) Apr-22
Power sermor NRP-Z91 SN: 102244 08-Apr-21 (No. 217-03261) Apr22
Power sermar NRP-Z91 SN: 103248 06-Apr-21 (No, 297-03282) Apr22

Rederence 20 o8 Attenuator SN: BHEG (20k) 08-Apr-21 (No. 247-03343) Ape-22

Type-N mismatch combination SN: 310882 /08327  08-Apr-21 (No, 217-03344) Apr22

Reterence Probe EXI0VA SN; 7340 31-Dac-21 (No. EX3-7348_Doc21) Dec-22

| DAE4 SN: 601 01-Nov-21 (No. DAE4-601_Nov21) Nov-22

Secondary Standards D ) Check Date (in house) Schadued Check
Power mater E44198 SN; GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: US37202783 07-0ct-15 {(in house chedk Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: MY41093315 07-0ct-15 {in house check Oct-20) In house chaeck: Oct-22
RF generator R&S SMT-06 SN: 100072 15-Jun-15 (in house check Oct-20) In house chaeck: Oct-22
Notwork Analyzer Aglent EEIS8A | SN: US41080477 31-Mar-14 {in housa chack Oct-20) In house check; Oct-22

Name Furction Signature
Calibeated by. Aldonis Georgiadoy Lsberstory Techniclan
Approved by: Niels Kustar ‘Quality Manager

lssued. March 28, 2022

Certificate No: D2450V2-960_Mar22
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Calibration Laboratory of SN, SN g Schwelzerischer Kaiibrierdienst

Schmid & Partner o [ | @ Service suisse détalonnage
Engineering AG % AL , Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland ”/ﬁ\‘ NNy S Swiss Calibration Serviee

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
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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) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No 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 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mhofm

Measured Head TSL parameters (22.0+£0.2)°C 37.8+6% 1.85 mho/m+6 %

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 13.3 Wrkg

SAR for nominal Head TSL parameiers normalized to 1W 51.9 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 6.07 W/kg

SAR for nominal Head 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 558 Q+45j0

Return Loss -232dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.162 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 24,03.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:960

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

Medium parameters used: f=2450 MHz o = 1.85 S/m; & = 37.8; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 31.12.2021
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated; 01.11.2021
+ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 117.2 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26,7 Wikg

SAR(I g) = 13.3 W/kg; SAR(10 g) = 6.07 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 49,3%,

Maximum value of SAR (measured) = 22.1 Wikg

dB

-3.80
-7.60
-11.40
-15.20

-19.00

0dB =22.1 Wikg = 13.45 dBW/kg
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Impedance Measurement Plot for Head TSL
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|ICALIBRATION CERTIFICATE |

D5GHzV2 - SN:1103

Cliont Cectificate No: DSGHzV2-1103_Jan23

Object

| Cadbration procediuress)

QA CAL-22.v7 ‘
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Catibration date:

January 25, 2023

| This calibration certificate documents Me iraceabifity 10 national standards. which realize the phiysical units of méasurements {S1)

| Tha measuremants and the uncanainbas with confidanca peobabillty sre given an the folawing peges and s part of the certificate
All calrations have been conducied in the cosed laboratory facility: environment temperature (22 £ 3)'C and humicsy < 70%

Calibration Equipment used (MATE crtical foe calibration)

| Primary Standards De ) Cal Oate (Cortificate No ) Schedusas Calbration

Power meter NRP SN 104778 D4-Ape-22 (No. 2174352503524 ) Apr-23

Power sansor NRP-Z91 SN: 103244 04:Ape-22 {No. 21703524) Apr-21

Power sansar NRP-Z91 SN: 103245 04-Ape-22 (No, 21703525) Apr-23

Refarence 20 dB Atenuaice SN: BH9394 (20k) DA-Ape.22 (No. 217.03527) Apr23

Type-N mismatch combination SN 310982 / 06327 D4-Apr-22 (No, 217403528) Apr-23

Reaference Prabe EX30V4 SN: 3502 08-Mar-22 (No. EX3-3503_Mar22) Mar-23

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dac-23

Secondary Standarcs |2 Chack Dats (in house) Schedutad Check

Power meter E44158 SN: GB38512475 3D-Oct-14 (in house check Oct-22) In house check. Oct-24

Power sansar HP B481A SN. US37292783 07-0ct-15 (in hause check Oct:22) in houso check: Oct-24

Power sensor HP B4B1A SN: MY41093315 07.0c1:18 {in house check Oct-22) In housa check; Oct-24

RF generator R&S SMT-08 SN: 100972 15-Jun-15 (in house check Oct:22) In house chack: Oct-24

Network Aralyzer Agllent EB358A | SN: US41080477 31-Mar-14 (in house chedk Oct-22) In house chack: Ocl-24

Name Function Signature

Caliorated by Paulo Pina Laboratory Techncian S =D
T R

Approved by Svan Kiihn Techrecsl Managar

S &

Issued. January 26, 2023
This calibration certificate shall not be reproduced except in full without written approval of the Bboratory
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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) |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No 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
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =40 mm.dz = 1.4 mm Graded Ratio = 1.4 (Z directicn)

5200 MHz £ 1 MHz
5300 MHz £ 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz £ ' MHz
5800 MHz £ 1 MMz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity ]
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (220+02)°C 35746% | 458mhoim 6%
Head TSL temperature change during test <05°C - I —
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition J
SAR measured 100 mW input power ' 8.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.6 W/kg * 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2,29 Wkg
SAR for nominal Head TSL parameters noemalized to 1W | 22.8 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parametars and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 359 4.76 mho/m
Measured Head TSL parameters (220202)°C 5646 % 472 mhoim£8 %
Head TSL temperature change during test <05°C — - ]

SAR result with Head TSL at 5300 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.39 Wikg
SAR for nominal Head TSL parameters normalized to TW B3.8 Wikg * 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition |
SAR measured 100 mW input power ' 2.39 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied

Temperature Permittivity l Conductivity
Nominal Head TSL parameters 220°C 35.6 | 496 mhaim
Measured Head TSL parameters (220202)°C 355+6% 495 mhoim 6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition |

Certificate No: DSGHzV2-1103_Jan23

SAR measured

100 mW input power |

8.68 Wikg

SAR for nominal Head TSL parameters

normalized to 1W [

86.8 Wkg +19.9 % (k=2)

SAR averaged over 10 ¢cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.45 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.5 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 355 5.07 mha/m

Measurod Head TSL parameters {22010.2)'C 3Ba4+6% 503 mho/m 6 %

Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.48 Wy

SAR for nominal Head TSL parameters nermalized to W 84.8 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters (220+0.2)“C 351x6% 518 mham+6%

Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Head TSL ] Condition '

SAR measured 100 mW input power | 817 Wikg

SAR for nominal Head TSL parameters naormatized 10 1W 81.6 Wkg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.30 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.9 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and caiculations were applied

] Temperature Permittivity [ Conductivity
Nominal Body TSL parameters 220°C 49.0 5,30 mhaim
Measured Body TSL parameters (220x02)°C 49.0+6% 5.42 mho/m 6 %
Body TSL temperature change during test <05°C | — —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.39 Wikg
SAR for nominal Body TSL parameters normalized to 1W 74.0 Wikg £ 19,9 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 100 mW input power 2.06 Wika
SAR for nominal Body TSL parameters normalized to 1W 20.6 Wikg * 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mhoim
Measured Body TSL parameters (220+02)°C 489+6% 5.69 mha/m 26 %
Body TSL temperature change during test <05'C e
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Conditon 1
SAR measured 100 mW input power 7.67 Wikg
SAR for nominal Body TSL parameters normatized to 1W 75.8 Wkg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 212 Whkg
SAR for nominal Body TSL parameters normalized to 1W 212 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5500 MHz

The foliowing parameters and caiculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°'C 486 5.65 mho/m
Measured Body TSL parameters {220202)°C 487=6% 588 mha/m +6 %
Body TSL temperature change during test <05°C — | —_
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.87 Wika
SAR for nominal Body TSL parameters normalized to TW 78.9 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition —‘
SAR measured 100 mW input pewer 2.18 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.9 Wkg £ 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The follewing parameters and calculations were applied.
Tempersture Permittivity Conductivity !
Nominal Body TSL parameters 220°C 485 5.77 mholm
Measured Body TSL parameters (220£02)°C 486+6% 6.00 mho/m + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.00 Wkg
SAR for nominal Body TSL parameters normalized 1o 1W 80.2 Wikg £ 19,9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 222 Wikg
SAR for nominal Body TSL parameters normaiized o 1W 222 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were apphed

Temperature l Permittivity Conductivity

Nominal Body TSL parameters 20°C | 482 B.00mhoim |

Measured Body TSL parameters | (220+02)°C 482:6% 6.24 mho/m £ 6 %

Body TSL temperature change during test <05°C — [ —_— l
SAR result with Body TSL at 5800 MHz

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

S_f\R measured 100 mW input power 742 Wikg

SAR for nominal Body TSL parameters narmalized to 1W 74.3 Wikg £ 19.9 % (k=2)

SAR avaraged over 10 cm® (10 g) of Body TSL condition

SAR measured 100 mW input power 2.05 Wikg |

SAR for nominal Body TSL parameters | nomalized to 1W 20.5 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, translormed to feed paint 51.20-64)0

Heturn Loss -23.94dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed 1o feed point 4840 -02 0

Return Loss -36.0dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point

407 2-20i0

Return Loss

-34.0d8

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point

5550+08 2

Retumn Loss

-2550d8

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point

5190+15[Q

Retumn Loss -324dB
Antenna Parameters with Body TSL at 5200 MHz

impedance, transformed to teed point 5140-45)

Aeturn Loss -268d8

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transiormed 10 feed point

4B85Q+21jQ

Retumn Loss -316dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 5040Q+01jQ

Retum Loss - 46.6 dB

Certificate No: D5GH2V2-1103_Jan23
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, ransformed 1o feed point 5640Q4+4.2/0)
Return Loss -229d8B

Antenna Parameters with Body TSL at 5800 MHz

Impedance. tfransformed to fead point 5380+25i0
Retumn Loss -2724d8

General Antenna Parameters and Design

Electrical Detay (one dwection) | 1.207 ns

|

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o 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 1o the dipole arms in order to improve matching when loaded according to the position as axplained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length Is still
according 10 the Standard

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

Additional EUT Data

Manufactured by SPEAG j
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DASYS5 Validation Report for Head TSL
Date; 25.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1103

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; 6 = 4.58 S/m; & = 35.7; p = 1000 l\t,m
Medium parameters used: = 5300 MHz; o = 4,72 S/m: & = 35.6; p = 1000 kg/ m
Medium parameters used: f= 5500 MHz: o = 4.95 S/m: & = 35.5; p = 1000 kg/m

Medium parameters used: f= 5600 MHz: o = 5.03 S/m: & = 35.4; p = 1000 kg/ m
Medium parameters used: = 5800 MHz: o = 5.18 S/m; &= 35.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEEAEC/ANSI C63.19.2011)

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.49, 5.49. 5.49) @ 5300
MHz, ConvF(5.25, ﬁ 25, 5.25) @ 5500 MHz, ConvF(5.1, 5,1, 5.1) @ 5600 MHz. ConvF(5.01, 5,01,
5.01) (@ 5800 MHz; Ca |brazcd. 08.03.2022

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

»  Electronics: DAE4 Sn601; Calibrated: 19.12.2022

= Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA: Serial: 1001
» DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx-4mm, dy=4mm, dz=1.4mm

Reference Value = 74,46 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(I g) = 8.08 Wikg: SAR(10 g) = 2.29 Wikg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 69,2%

Maximum value of SAR {measured) = 18.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3300 MHzZoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz~ 1 4mm

Reference Value = 75.84 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(] g) = 8.39 W/kg: SAR(10 g) = 2.39 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 69.4%

Maximum value of SAR (measured) = 19.1 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm. f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74,72 V/m: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(I g) = 8.68 W/kg: SAR(10 g) = 2.45 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.6%

Maximum valuc of SAR (measured) = 20.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Messurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.00 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(! g) = 8.48 W/kg: SAR(10 g) = 2.39 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M| = 67.7%

Maximum value of SAR (measured) = 19,7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz~ 1 4mm

Reference Value = 72.84 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 g) = 8,17 Wikg: SAR(10 g) = 2.30 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.6%

Maximum value of SAR (measured) = 19.3 Wikg

0dB =203 Wkg = 13.07 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 18.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGH2zV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1103

Communication System: UID 0 - CW; Freguency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: { = 5200 MHz; a = 5.42 S/m; &= 49; p= 1000 kg/m®

Medium parameters used: {'= 5300 MHz: 6 = 5.59 S/m; & = 48.9; p = 1000 ke/m’

Medium parameters used: f = 5500 MHz; 6 = 5.88 S/m; & = 48.7; p = 1000 kg/m’

Medium parameters used: £ = 5600 MHz 6 = 6 S/m; & = 48.6; p = 1000 kg/m’

Medium parameters used: f= 5800 MHz; o = 6.24 S/m; & = 48.2; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Stundard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASYS52 Configuration:

¢ Probe: EX3DV4 - SN3503: ConvF(5.29, 5.29, 5.29) @ 5200 MHz, ConvF(5.23, 5.23, 5.23) @ 5300
MHz, ConvF(4.84, 4.84, 4.84) @ 5500 MHz. ConvF(4.79, 4.79, 4.79) @ 5600 MHz, ConvF(4.62.
4.62, 4.62) (@ S800 MHz: Calibrated: 08.03.2022

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

» Electronics: DAE4 Sn601; Calibrated: 19.12.2022

« Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002
o DASYS52 52.10.4(1535). SEMCAD X 14.6.14(7501)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, £=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.29 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 27.2 Wikg

SAR(1 g) = 7.39 W/kg: SAR(10 g) = 2.06 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 = 68.1%

Maximum value of SAR (measured) = 17.3 Wkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Sean,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1 4mm

Reference Value = 65.11 V/m: Power Drift = -0.07 dB

Peak SAR (extrapolated) = 28.8 Wikg

SAR(1 ) = 7.57 W/kg: SAR(10 g) = 2.12 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum value of SAR (measured) = 17.9 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.78 V/m; Power Drift = -0,08 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(I g) = 7.87 W/kg: SAR(10 g) = 2.18 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65%

Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65,97 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) « 33.3 Wikg

SAR(1 g) = 8 W/kg; SAR(10 g) = 2.22 W/kg

Smallest distance from peaks 1o all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 64%

Maximum value of SAR (measured) = 19.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz~1 4mm

Reference Value = 63,41 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(1 g) = 7.42 Wikg: SAR(10 g) = 2.05 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 1o SAR at M1 = 63.4%

Maximum value of SAR (measured) = 18.4 W/kg

0dB=19.6 Wkg = 12.92 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix D. SAR Tissue Specifications

Measurement Procedure for Tissue verification:
1) The network analyzer and probe system was configured and calibrated.
2) The probe was immersed in the tissue. The tissue was placed in a honmetallic 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):

VYo £ R Ay 2ol

8 2088, rbpebpn , X 1[- O (U,E .8, ) J g

1 =,—'J j J cos ¢ dwlAC AV dé'dp'dp
[In(b/a)f <= <= Jo r

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordin

ates refer to source and observation points, respectively, r=.= p 2+ p 2— 2pp 'cosp ', w is the angul

ar frequency, and j = v—1.

Table D-1 Composition of the Tissue Equivalent Matter - Head

Frequency (MHz) 2 450 | 5 200 ~ 5 800
Tissue type Head
Ingredients (% by weight)
DGBE -
Mineral Oil - 11.0
Emulsifiers - 9.0
Nacl 0.1 2.0
Tween 20 45.0 -
Water 54.9 78.0
Table D-2 Recommended Tissue Dielectric Parameters (IEC 1528-2013)
Frequency Relative permittivity [ Conductivity (&)
MMz s)m
300 453 087
450 4315 | 087
.8»3:' 41,5 0,90
200 415 0,97
1450 405 | 1.20
640
500 w0 740
1 900 40,0 1,40
2000 400 | 1.40
' E | 0
2480 302 i o0
3 l!l. 0 38.5 | ;'.J;
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Figure D-1 Liquid Height for Body Position (ELI Phantom)
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