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1. General Information

1.1. Highest SAR Summary

EUT Type Flat Panel Digital X-ray Detector
Brand Name(Applicant) |PIXXGEN Corporation
Model Name Prudent 1717
Antenna Type PCB Antenna
EUT Stage Identical Prototype
Band Mode Bandwidth Frequency
TX Frequency Range DTS 802.11n HT20 2412 ~ 2462 MHz
U-NII-1 802.11n HT20 5180 ~ 5240 MHz
Band Mode Bandwidth Frequency
RX Frequency Range DTS 802.11n HT20 2412 ~ 2462 MHz
U-NII-1 802.11n HT20 5180 ~ 5240 MHz
Reported SAR
Band Mode Body 1g SAR (W/Kg)
802.11n HT20 MIMO (Ant.1+2)
U-NII-1 802.11n HT20 0.106

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.

1.2. Device Overview

Band Operating Modes Tx Frequency
DTS 2.4 GHz WLAN_802.11n HT20 2412 ~ 2462 MHz
U-NII-1 5.2 GHz WLAN_802.11n HT20 5180 ~ 5240 MHz

This device support mode only 802.11n HT20. In DTS use only SISO Antenna 1 and U-NII-1 use only MIMO.

1.3. Power Reduction for SAR
This DUT does not support power reduction function.

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 D01v06.
Maximum WLAN Output Power

Mode / Band Modulation Average (dBm)
Maximum 9.0
2.4 GHz Band WLAN
Nominal 8.0
Maximum 9.0
5.2 GHz Band WLAN
Nominal 8.0
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1.5.

DUT Antenna Locations
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Note: Exact antenna dimensions and separation distances are shown in the Technical Descriptions in the
FCC Filing.
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1.6. Near Field Communications (NFC) Antenna

This DUT does not support NFC function.
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1.7. SAR Test Configurations and Exclusions

(A) WLAN

Per FCC KDB 447498 D01v06, the 1g SAR exclusion threshold for distances < 50 mm is defined by the
following equation:

Max Power of Channel (mW)

Test Separation Dist (mm)

» JFrequency(GHz) < 3.0

. SAR ;
Band Mode Equation Result Exclusion Threshold Required SAR
DTS 2.4 GHz WLAN Ant.1 [(8/5)*+2.462] 2.51 3.0 X
U-NII-1 5.2 GHz WLAN Ant.1+2 [(8/5)*V/5.180] 3.64 3.0 o}

1.8. Guidance Applied

» |EEE 1528-2013
« FCC KDB Publication 248227 D01v02r02 (802.11 Wi-Fi SAR)

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

+ FCC KDB Publication 690783 D01 SAR Listings on Grants v01r03
« FCC KDB Publication 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
» FCC KDB Publication 865664 D02 RF Exposure Reporting v01r02

1.9. Device Serial Numbers

Several samples with identical hardware were used to support SAR testing. The manufacturer has confirmed
that the device(s) tested have the same physical, mechanical and thermal characteristics and are within
operational tolerances expected for production units. The serial numbers used for each test are indicated
alongside the results in Section 9.

KES-QP-7081-06 Rev. 7
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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

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field.
The SAR distribution in a biological body is complicated and is usually carried out by experimental
techniques or numerical modeling. The standard recommends limits for two tiers of groups,
occupational/controlled and general population/uncontrolled, based on a person’s awareness and ability to
exercise control over his or her exposure. In general, occupational/controlled exposure limits are higher than
the limits for general population/uncontrolled.

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is
as below:
d (dW d /dWh
AR = 5 (Gm) =t (pav)
SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be related to the electrical field in the tissue by

o|E|*

SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength.

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. SPEAG DASY System

DASY system consists of high precision robot, probe alignment sensor, phantom, robot controller, controlled
measurement server and near-field probe. The robot includes six axes that can move to the precision
position of the DASY software defined. The DASY software can define the area that is detected by the probe.
The robot is connected to controlled box. Controlled measurement server is connected to the controlled
robot box. The DAE includes amplifier, signal multiplexing, AD converter, offset measurement and surface
detection. It is connected to the Electro-optical coupler (ECO). The ECO performs the conversion form the
optical into digital electric signal of the DAE and transfers data to the PC.

......

Figure 2. SPEAG DASY system configuration

2.3. Robot

The DASY system uses the high precision robots from Staubli SA (France). For the 6-axis controller system,
the robot controller version (DASY5: CS8c) from Staubli is used. The Staubli robot series have many
features that are important for our application:

+ High precision (repeatability £ 0.035 mm)

+ High reliability (industrial design)

» Jerk-free straight movements

* Low ELF interference (the closed metallic construction shields against motor control fields)

Figure 3. SPEAG DASY System
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2.4, Probe

The SAR measurement is conducted with the dosimetric probe. The probe is specially designed and
calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at

different frequency.

Model

EX3DV4

Construction

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)

Frequency

10 Mk to > 6 iz
Linearity: £ 0.2 dB (30 Mk to 6 (llz)

Directivity

+ 0.3 dB in TSL (rotation around probe axis)
+ 0.5 dB in TSL (rotation normal to probe axis)

Dynamic Range

10 pwi/g to > 100 miV/g
Linearity: £ 0.2 dB (noise: typically < 1 pw/g)

Dimensions

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

Figure 4. Probe

2.5. DataAcquisition Electronics (DAE)

Model

DAE4

Construction

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

Serial optical link for communication with DASY4/5
embedded system (fully remote controlled). Two step
probe touch detector for mechanical surface detection
and emergency robot stop.

Measurement -100 to +300 mV (16 bit resolution and two range
Range settings: 4 mV, 40 0mV)
+ 0.2 dB in HSL (rotation around probe axis)
Input Offset o . .
Voltage + 0.3 dB in tissue material (rotation normal to probe

axis)

Input Bias Current

<50 fA

Dimensions

60 x 60 x 68 mm

Figure 5. DAE
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2.6. Phantoms

Model

Twin SAM

Construction

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

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2+0.2mm (6 £ 0.2 mm at ear point)

Dimensions

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

Filling Volume

approx. 25 liters

Figure 6. Twin SAM

Model

ELI

Construction

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

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2.0 £ 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

Filling Volume

approx. 30 liters

Figure 7. ELI
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2.7. Device holder

Model

Mounting device

Construction

In combination with the Twin SAM Phantom or ELI4, the
Mounting Device enables the rotation of the mounted
transmitter device in spherical coordinates. Rotation point
is the ear opening point. Transmitter devices can be
easily and accurately positioned according to IEC, IEEE,
FCC or other specifications. The device holder can be
locked for positioning at different phantom sections (left
head, right head, flat).

Material

POM

Figure 8. Mounting device

Model

Laptop extensions kit

Construction

Simple but effective and easy-to-use extension for
Mounting Device that facilitates the testing of larger
devices according to IEC 62209-2 (e.g., laptops,
cameras, etc.). It is lightweight and fits easily on the
upper part of the Mounting Device in place of the phone
positioner.

Material

POM, Acrylic glass, Foam

~—y

Figure 9. Laptop extensions kit

2.8. System Validation Dipoles

Model

D-Serial

Construction

Symmetrical dipole with I/4 balun. Enables measurement
of feed point impedance with NWA. Matched for use near
flat phantoms filled with tissue simulating solutions.

Frequency

750 MHz to 5800 MHz

Return Loss

> 20 dB

Power Capability

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

Figure 10. Dipole Antenna
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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 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 D0O1v01r04*

Maximum 2oom Scan Spatial
Maximum Area Scan | Maximum Zoom Scan Hesolutian (mm) Minimum Zoom Scan
Frequency Resolution (mm} Resolution (mm] Volume (mm)
(¥ B ] (SRR ocosichni Paded 014 [y}
Al ixud ) Aawnl1)* At yend1)*
<2 GMz <15 <8 £S5 <4 | s15%: (n-1) x 3%
2:3GHz <12 5 %5 c4 |  £15%2,.in1) 2%
34 GHz <12 %5 54 $3 £1.5%02 cemln<1) 228
4-5GHz <10 <4 €3 €25 € 15" A2 ed-1) 225
5-6 GHz <10 s4 £2 £2 \ € 1.5°A2 ceed N-1) z22

*Also compliant to IEEE 1528-2013 Table 6
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4. RF Exposure Limits
4.1. 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.

4.2. 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 7-1 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 (mWI/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 4.0 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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5. FCC Measurement Procedures

5.1. 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
DO01v01r03.

5.2.  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.

5.3.  General Device Setup

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 test frequencies should correspond to actual channel frequencies
defined for domestic use. SAR for devices with switched diversity should be measured with only one antenna
transmitting at a time during each SAR measurement, according to a fixed modulation and data rate. The
same data pattern should be used for all measurements. The reported SAR is scaled to 100% transmission
duty factor to determine compliance at the maximum tune-up tolerance limit.

5.4. 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-NII 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.
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5.5. 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.

5.6. 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 resultis < 0.8 W/kg or all test position are measured.

5.7. 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.

5.8. 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.
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5.9. 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 resultis < 1.2 W/kg or all channels are measured.

5.10. 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.

5.11. MIMO SAR considerations

Per KDB Publication 248227 D01v02r02, the simultaneous SAR provision in KDB Publication 447498
DO01v06 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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6. RF Conducted Powers

6.1. W-LAN Conducted Powers

The measuring conducted power (Unit: dBm) are shown as below.

Frequency Data rate Average Power
Mode (MH2) [Mbps] Channel Antenna (dBm)
24 GHz WLAN 2412 MCSO0 1 8.22
802.11n HT20 2437 MCSO0 6 1 8.31
) 2462 MCSO0 11 8.53
Table 6.1 2.4 GHz WLAN Average RF Power
Frequency Data rate Average Power
Mode (MH2) [Mbps] Channel Antenna (dBm)
5180 MCS8 36 8.64
Séngﬂzn ﬁ#@g‘ 5220 MCS8 44 142 8.46
) 5240 MCS8 48 8.29

Table 6.2 5.2 GHz WLAN Average RF Power

Note:
Justification for reduced test configurations for WIFI channels per KDB Publication 248227
D01v02r02:
@ Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.
@ 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.
@ For transmission modes with identical maximum specified output power, channel bandwidth,
modulation and data rates, power measurements were required for all identical configurations.
@ 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, duo to an even number of channels, both channels
were measured.
® DUTY cycle of this device is 100 %.

-DUTY Cycle[%] = (Pulse / Period) X 100 = (1/1)X100 = 100 %
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7.

System Verification

Tissue Verification

The measuring results for tissue simulating liquid are shown as below.

Table 8-1 Measured Tissue Properties - Body

Tissue Measured _ Measur_et_j Mea;u_re_d Targe_t _ Tar_g(_et_ Condyc?ivity Perm_itti_vity Tests
Type Frequency | Tissue Temp (°C) [ Conductivity | Permittivity | Conductivity | Permittivity | Deviation Deviation Performed
(MHz) (o) (e0) (o) (e0) ()] (%) On:
5200 4.508 35.256 4.66 36.0 -3.16 -2.03
5180 4.498 35.406 4.63 36.0 -2.95 -1.67
HSL 5GHz 5220 2L 4.583 35.075 4.68 36.0 -1.98 -2.47 2020.09.18
5240 4.631 35.169 4.70 35.9 -1.38 -2.15

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.
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System Verification

The measuring results for system check are shown as below. Prior to SAR assessment, the system is verified to
+10% of the SAR measurement on the reference dipole at the time of calibration by the calibration facility. Full
system validation status and result summary can be found in Appendix A.

Table 8-3 System Verification Results

. . Normalized
SAR Test Tissue Amb. Liquid Input Dipole Probe 1W Target Measured to W Deviation
System Date Frequency| Temp Temp Power SN SN SAR-19 SAR-19 SAR-1g (%)
# (MHz) (C) (C) (mW) (W/kg) (W/kg) (Wikg)
#1 2020.09.18 5200 22.3 21.7 100 1170 7359 76.50 7.65 76.50 0.00
Note: Body SAR used head tissue simulating liquid since the TCB Workshop in April 2019.
Figure 8-1 System Verification Setup Diagram Figure 8-2 System Verification Setup Photo
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8. SAR Data Summary

8.1. Standalone Body SAR Data
Table 9-1 WLAN Body SAR
Measurement Results
Frequency Maximum . .
Conducted | P Dut Scal Scal R ted

Antenna | Allowed onducte ovyer Spacing Test uty SAR (19) caing caing eporte

MH ch Mode Status Power Power Drift - Position Cycle Wik Factor Factor SAR(1g) |Plot#
z ’ [dBm] [dB] [%] = (Duty Cycle)| (Power) Wikg
[dBm]

5180 | 36 |802.11n HT20 1+2 9.0 8.64 0.13 0.0 Front Side 100 0.098 1.000 1.085 0.106 11

ANSI / IEEE C95.1 1992 — SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

Body SARW/kg (mW/g)
averaged over 1 gram

8.2.

SAR Test Notes

General Notes:

1.

6. The front with touch configuration was only tested since only the front is touched to human body in

The test data reported are the worst-case SAR values according to test procedures specified in IEEE

1528-2013, and FCC KDB Publication447498 D0O1v06.

Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used
for all SAR measurements.

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

The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and
thermal characteristics and are within operational tolerances expected for production units
SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D01vO06.

normal operation condition of this device.
7. FCC has permitted the use of single head-tissue simulating liquid specified February 19, 2019 TCBC
Workshop.
8. When antennas are spatially separated to the extent that SAR distributions do not overlap and can be
treated independently, SAR compliance for simultaneous transmission is determined separately for
each individual antenna. In general, when the aggregate SAR from multiple antennas at any location
in the combined SAR distribution is either < 1.2 W/kg where at least 90% of the SAR is attributed to

a single SAR distribution or =< 0.4 W/kg where no more than one SAR distribution is contributing >

0.1 W/kg, the antennas may be considered spatially separated. The conditions can be established

either by inspection or quantitative comparison using interpolated results from area scans to

determine that the antennas are spatially separated. Under such circumstances, each transmitting

antenna is tested independently, one at a time, according to procedures in this document. Per KDB
Publication 447498 D0O1v06.
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WLAN Notes:

1.

The initial test position procedures were applied. The test position with the highest extrapolated peak
SAR will be 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 was required. Otherwise, SAR is evaluated
at the subsequent highest peak SAR positions until the reported SAR resultis < 0.8 W/kg or all test
positions are measured.

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 < 1.2 W/kg.

Justification for test configurations for W-LAN 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 1.2 W/kg.

When the maximum reported 1g averaged SAR< 0.8 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 < 1.20 W/kg or all test channels were measured.

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.
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7. SAR Measurement Uncertainty

The measured SAR was <1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664
D01v01r04, the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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8. Equipment List

Equipment Manufacturer Model Serial No. Cal. Date Nea;(éal. Cal. Interval
SAR Chamber Dymstec N/A N/A N/A N/A N/A
Thermo-Hygrostat @=EHA HK-030-AU1 1506231 N/A N/A N/A
Staubli Robot Unit Staubli TX60L FLSISYTQALIAD N/A N/A N/A
Electro Optical Converter SPEAG EOC60 1096 N/A N/A N/A
2mm Oval Phantom V4.0C SPEAG QD OVA 003 AA 2036 N/A N/A N/A
Device Holder SPEAG Laptop Holder SM LH1 001 CD N/A N/A N/A
Data Acquisition Electronics SPEAG DAE4 1460 2019-12-11 | 2020-12-11 1 Year
E-Field Probe SPEAG EX3DV4 7359 2020-02-26 | 2021-02-26 1 Year
Dipole Antenna SPEAG D5GHzV2 1170 2020-02-26 | 2022-02-26 2 Years
Vector Signal Generator R&S SMBV100A 256397 2020-06-22 | 2021-06-22 1 Year
BROADBAND AMPLIFIER EMPOWER 1138 1030 2020-06-23 | 2021-06-23 1 Year
DUAL DIRECTIONAL COUPLER HP 11692D 1212A03523 2020-06-23 | 2021-06-23 1 Year
EPM Series Power Meter HP E4419B GB40202055 2020-01-14 | 2021-01-14 1 Year
E-Series AVG Power Sensor Agilent E9300H MY41495967 2020-01-14 | 2021-01-14 1 Year
E-Series AVG Power Sensor Agilent E9300H US39215405 2020-01-14 | 2021-01-14 1 Year
POWER METER ANRITSU ML2495A 1438001 2020-01-14 | 2021-01-14 1 Year
Pulse Power Sensor ANRITSU MA2411B 1339205 2020-01-14 | 2021-01-14 1 Year
Attenuator HP 8491B 22234 2020-01-14 | 2021-01-14 1 Year
Attenuator Cllg/lcllltlJll-TS UNAT-10+ VUuU38501715 2020-01-14 | 2021-01-14 1 Year
Low Pass Filter FILTRON ;élgjiéo 1408008S 2020-01-14 | 2021-01-14 1 Year
DIELECTRIC ASSESSMENT KIT SPEAG DAK3.5 1092 N/A N/A N/A
S-Parameter Network Analyzer Agilent 8753ES MY40000210 2020-06-22 | 2021-06-22 1 Year
HYGRO-THERMOMETER DAEKWANG 811CE NONE 2020-06-24 | 2021-06-24 1 Year
HYGRO-THERMOMETER DAEKWANG 811CE NONE 2020-06-24 | 2021-06-24 1 Year
DIGITAL THERMOMETER NONE TP101 191105 2020-01-20 | 2021-01-20 1 Year
Spectrum Analyzer R&S FSQ 40 200045 2020-06-22 | 2021-06-22 1 Year

Note: CBT (Calibrated 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.
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9. 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

follows.

Test Laboratory: KES Co.. Ltd. Date: 9/18/2020
System Verification for 5200 MHz
DUT: Dipole DSGHzV2-SN: 1170

Communication System: CW: Frequency: 5200 MHz:Duty Cycle: 1:1
Medium: H5Ghz Medium parameters used: = 5200 MHz; ¢ =4.508 S/m: &, = 35.256; p = 1000 kg/m’
Ambient Temperature : 22.3 “C; Liquid Temperature : 21.7 °C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(5.1. 5.1. 5.1); Calibrated: 2/26/2020;

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

- Electronics: DAE4 Sn1460; Calibrated: 12/11/2019

- Phantom: ELI v6.0; Type: QDOVAOO03AA; Serial: TP:2036

- Measurement SW: DASY52. Version 52.10 (0): SEMCAD X Version 14.6.10 (7417)

Pin=100 mW/Area Scan (51x71x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 20.7 Wkg

Pin=100 mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm_ dz=2mm
Reference Value = 70.17 V/m: Power Dnft =-0.03 dB
Peak SAR (extrapolated) = 30.5 Wkg

SAR(1 g) = 7.65 W/kg: SAR(10 g) =2.23 W/kg
Maxinum value of SAR (measured) = 19.2 Wkg

Wikg
19.200

15.363
11.526
7.689
3.852

0.015

are shown as
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Appendix B. SAR Plots for SAR Measurement

The plots for SAR measurement are shown as follows.

Test Laboratory: KES Co.. Ltd. Date: 9/18/2020
P11 5.2 GHz WLAN _802.11n HT20 Front Side 0 cm_Ch.36_Ant.1+2

DUT: Prudent 1717

Communication System: 5.2 G WLAN; Frequency: 5180 MHz;Duty Cycle: 1:1
Medium: H5Ghz Medium parameters used: f= 5180 MHz: ¢ =4.498 S/m: &, = 35.406; p = 1000 kg/m’
Ambient Temperature : 22.3 °C; Liquid Temperature : 21.7 C

DASYS Configuration:

- Probe: EX3DV4 - SN7359; ConvF(5.1. 5.1. 5.1); Calibrated: 2/26/2020;

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

- Electronics: DAE4 Sn1460; Calibrated: 12/11/2019

- Phantom: ELI v6.0; Type: QDOVAQQ3AA; Serial: TP:2036

- Measurement SW: DASY52. Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (101x201x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maxinmum value of SAR (interpolated) = 0.157 Wikg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 7.005 V/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 0.218 Wkg

SAR(1 g) = 0.098 W/kg: SAR(10 g) = 0.060 W/kg

Maximum value of SAR (measured) = 0.180 Wkg

Wikg
0.160

0.149
0119
0.088

0.057

0.026
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Appendix C. Probe & Dipole Antenna Calibration Certificates

The SPEAG calibration certificates are shown as follows.

Calibration Laboratory of SO S Schweizerischer Kalibriergienst

Schmid & Partner {&:\—,f/ﬁ G Service suisse détalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrassa 43, 8004 Zurich, Switzerland NS S gwiss Calibration Service

Accreated by the Swiss Accraditation Sendcs [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag far the of calibration certificates

Chant

Accredgitation No.: SCS 0108

Cortificate No: EX3-7359_Feb20

CALIBRATION CERTIFICATE

Object

Caltrabon procedure|(s)

Caltraton date

EX3DV4 - SN:7359

QA CAL-01.v8, QA CAL-12.¥9, QA CAL-14.v5, QA CAL-23.v5,

QA CAL-25.47
Calibration precedure for dosimetric E-field probes

February 26, 2020

Calirabon Equipment used (MATE critical for calbiration)

This caltration cenfcale documants tha iracasbilty 0 natonal standards, which realize the physical units of measuraments (SI)
The measurements and the uncenainties with confidencs probability ame given on ths fallowng pages and are part of the canificate

All caibrations have been conducted in the closec labaratary faclity: @mvironment temperatuse (22 2 3)°C and humidity < 70%

|_Prmary Standards 10 Cal Date (Certificate No.) Scheduled Calbeation
Power meter NRF SN: 104778 U3-Ape-19 (No. 217-02802/02893) Apei o
Power sansor NRP-291 SN: 103244 03-Ape-19 (Na 217-02852) Ape-20
Power sensor NRP-Z91 SN: 103245 03-Ape-19 (No. 217-02883) Apr-20
Refevence 20 0B Atenualor SN: S5277 (20x) 04-Apr-19 (No, 217.02864) Ape-20
DAE4 SN: 660 27Dec-19 (No. DAE4-660_Dwec19) Dec-20
Reference Probe ES3DV2 SN: 3013 31-Dec-18 [No. ES3-3013_Dect9) Dec-20
Secondary Standards D Check Date (in house) Scheduled Chack
Power meter EA4158 SN. GB41293374 05-Apr-16 (0 house check Jun-18) In house chack: Jun-20
| Power sensar E4412A SN: MY41468087 05-Apr-16 (in house check Jun-18) In house check: Jun-20
Power sansor E44124A SN: 000110210 08-Ape-16 (in house check Jun-18) in house check: Jun-20
RF generator HP 8648C SN: US3EA2U01700 04-Aug-95 (in house check Jun-18) in house check: Jun-20
Network Analyzer EB158A SN: US£1080477 31.Mar. 14 (in house chedk Oct-19) In house check: Ozt-20

Caibralsd by

Approved by

Name Function
Kalja Pokovic: Technicsl fanager

This calbration

shal not be rep

d except In full without weitten approvai of the laborstory

Signature

e
-

msund: February 26, 2020

Certificate No: EX3-7358_Febi20
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Calibration Laboratory of

: s Schweizarischer Kalloriardienst
Schmid & Partner C  Service suisse d'étslonnage
Engineering AG g Servirio svierero di tarsturs
Zoughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Service
Accredited by the Swss Accreditabon Service (SAS| Accreditation No.; SCS 0108
The Swiss Accreditation Service &5 one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMXx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
pce diode compression point
CF crest factor (1/duty_cycie) of the RF signal
A.B,C.D modulation dependent lineanzation parameters
Polarization ¢ @ rotation around probe axis
Polarization 8 3 rotaticn around an axis that is in the plane normal (0 probe axis {at measurement center),
Le, 8 =0 is norma! {o probe axis
Connector Angle mformation used in DASY system to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

IEC 62209-1, ", "Measurement procadure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 8685664, ‘SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx,y.2: Assessed for E-field polarization 8 = 0 (f < 500 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(f)x,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 Is included
in the stated uncertainty of ConvF,

DCPx,y,z; DCP are numerical linearization parametears assessed based on the data of power sweep vath CW
signal (no uncenainty required). DCP does not depend on frequency nor media,

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

Ax,y.z; Bx,y,z: Cx,y,z; Dx,y,2; VRx.y,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. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {(or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHZ. The samea Sefups are used 1or assesament of the paramaters 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
to NORMx,y,z * CanvF whereby the uncertamty corresponds to that given for ConvF. A frequency dependent
ConvF s used in DASY version 4 4 and higher which allows exteénding the validity from + 50 MHz to + 100
MHz,

Spherical isotropy (3D deviation from isotropy). In a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

Sensor Offset. The sensor offset corresponds to the offset of virtual measuremeant center from the probe tip
(on probe axis). No tolerance required,

Connector Angle; The angle i assessed using the information gained by determining the NORMx (no
uncertainty required)
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EX3DV4 - SN:7359

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7359

February 26, 2020

Basic Calibration Parameters S
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVI(V/m)' )" 0,39 0.38 0.48 £101%
DCP (mV)© 103.7 102.8 29.0
Calibration Results for Modulation Response
uip Communication System Name A B c D VR Max Max
dB | dBUpV d8 mv dev, Unc®
(k=2)
0 oW X _|_0.00 0.00 1.00 000 | 1412 | <30% | +47 %
"Y | 000 | 000 1.00 1445 |
Z | 000 | 000 1.00 158.5
10352- | Pulse Waveform (200Hz. 10%) X | 223 | 5393 | 1024 | 1000 | 600 | <28% | t96%
AAA Y | 920 | 7081 | 1632 60.0
(. | B s | Z 72000 | 9101 | 21.01 60.0
10353- | Pulse Waveform (200Hz, 20%) X | 189 | 6537 | ass 699 | 800 | £20% | £96%
AAA Y | 2000 | 8887 | 17.83 80.0
Z | 2000 | 9208 | 20.11 80.0
10354- | Pulse Waveform (200Hz, 40%) X | 075 | 6200 | 663 398 | 950 | z12% | x96%
AAA Y | 2000 | 9352 | 1653 95.0
Z | 2000 | 9337 | 19.03 950
10355- | Pulse Waveform (200Hz, 60%) X | 032 | 6000 | 428 222 |_1200 | t12% | t96%
AAA Y | 2000 | 104.03 | 21.88 120.0
Z | 2000 | 9104 | 16.43 120.0
10387- | QPSK Wavaform, 1 MHz | X | 148 | 6644 | 1459 | 100 | 1500 | =33% | t96%
AAA Y | 181 | 6991 | 1656 150.0
Z | 155 | 6587 | 14.67 150.0
10388-  QPSK Waveform, 10 MHz X | 201 | 6758 | 1547 | 000 | 1800 | =1.1% | £06% |
AAA Y 227 078 | 16.82 180.0
I, Z | 291 6763 | 1555 |  [T1&00 |
10396- | 64-QAM Wavedorm, 100 kHz X | 242 | 6757 | 1732 | 301 150.0 | +11% | +96 %
AAA Y | 312 | 7353 | 2028 150.0
Z | 284 | 6988 | 1878 150.0
10339- | 64-QAM Waveform, 40 MHz X | 333 | 6682 | 1562 | 000 | 1500 | +21% | +96 %
AAA Y | 349 | 67.78 | 16.20 150.0
Z | 341 | 66.78 | 1568 150.0
10414- | WLAN CCDF, 64-QAM, 40MHz X | 481 | 6609 | 1579 | 000 | 150.0 | £41% | 296 %
AAA Y | 472 | 6601 | 1577 150.0
Z | 475 | 6534 | 1549 71800 | __|

Note: For details on UID parameters see Appendix

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

* The uncertainbes of Norm X.Y.2

* Numericel linearization paramet 1ty Not requ
F Uncertainty 1 delemnined using the max. deviation from linear response applyng rectangular Gstribulion and i expressed for the sguare of the

fiokd value

do not affoct the E7.fiekd uncertainty inside TSL (soe Page §)
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EX30V4e- SN.7359

Fetruary 26, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7359

Sensor Model Parameters

et c2 a T T2 T3 T4 T5 | 716 |
fF fF v ms.V~? ms.V™' ms | Vv v |
X 373 | 28101 | 3614 | 645 068 | 500 | o000 0.44 1.01 |
Y 340 | 247.43 | 3410 7.52 029 | 503 193 0.03 1.01
Z | 438 | 33836 | 37175 1028 | 061 [ 508 0.00 0.49 .01 |
Other Probe Parameters
Sensor Arangement - Triangular
“Connecior Angle (*) T 82|
Mechancal Surface Detection Mode o - enabled
“Optical Surface Detection Mode B disabled
Probe Overall Length T 337 mm |
Probe Body Diameter  10mm
Tip Length il 9mm |
Tip Diameter - 2.5mm
Probe Tip to Sensor X Calibration Point Tmm
“Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibraton Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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EX30V4- SN:7359

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7359

Calibration Parameter Determined in Head Tissue Simulating Media

February 26, 2020 i

Relstive | Conductivity Depth ™ Une

1(MHz)® | Permittivity " (Sm) " ConvFX | ConwFY | ConvFZ | Alpha® | (mm) (k=2)
450 435 0.87 11.06 11.06 11.06 0.13 1.45 +133%
600 42.7 0.88 10.58 10.58 10.58 0.08 1.45 £133%
835 415 0.90 9.29 929 9.29 0.51 080 | +120%
900 41.5 0.97 8.94 8.94 8.94 0.24 1.30 £120%
1750 40.1 1.37 8.15 8.15 8.15 0.38 086 | £120%
1900 40.0 1.40 7.86 7.86 7.88 0.32 0.86 +£120%
1950 400 1.40 7.65 7.65 7.65 0.37 0.86 £120%
2450 39.2 1.80 7.31 7.31 7.31 0.32 0.80 | £120%
2600 39.0 1.96 7.11 7.11 7.1 041 | 090 +£12.0%
5200 | 36.0 4,66 5.10 5.10 5.10 0.40 1.80 +13.1%

5300 359 476 490 490 4.90 0,40 1.80 £131% |
5500 3586 4,96 4.88 4.88 4.88 040 1.80 £131% ‘
5600 35.5 5.07 4.75 4.75 4.75 0.40 1.80 £13.1%

5800 353 5.27 4.68 4.68 4.68 0.50 1.80 £131%

© Fraquenty valdy above 300 MHz of 4 100 MHz only apgphies for DASY vi 4 and higher (see Page 2), sise it 5 restncied to 2 50 MHz. The
uncerainty is the RSS of the ConvF uncertainty at calibeation frequency and the uncetainty for the indcated frequency band. Frequency validry
below 300 MHz s £ 10,25 4050 anc 70 MHz for ConvF assessments a1 30, 84, 128, 150 and 220 MHz respectively. Vaidity of ConvF assesssd at

6 MHZ (8 4-9 MH2, and CorvF assessad at 13 MH2 is 9-18 MH2 Above 5 GHz frequency vaidity can be exiented 10 + 110 MHz.

" AL frequencies belcw 3 GHE the validey of lissue parameters (c and o) can be refaxed 10 = 10% # liquid compensation formula is applied o
magsured SAR values. Al frequencies above 3 GHZ, Ihe vaidity of lissue parameters (c and o) is restricled to = 5%, The unceranly is the RSS of

the CorwF uncantainty fof ndicaled larged lissue parameters

" Alpha/Depth are determined dunng calibestion. SPEAG warrants that 1he ramaining deviation due ¢ e boundary effect aler compensation is
always ess than = 1% for frequencies below 3 GH2 and below + 2% for frequencies between 3.6 GHz &t any distance larger than half the probe tp

diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

f=1800 MHz R22
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Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR\eaq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
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Dewiation
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Appendix: Modulation Calibration Parameters

February 26. 2020

uip Rev | Communication System Name Group PAR Unc®
(dB) (k=2)
0 cw cw 0.00 +4.7 %
10010 | CAA | SAR Validation (Squars, 100ms. 10ms) Test 1000 | +96%
10011 CAB | UMTS-FDD (WCDM WCOMA 29 296%
10012 CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS. 1 Mbps) WLAN 1.87 296%
10013 CAB | IEEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, 6 Mbps) . WLAN 946 2968 %
10021 DAC | GSM-FDD (TDMA GMSK) GSM 939 £96%
10023 | DAC | GPRSFDD (TOMA, GMSK_ TN 0) GSM 957 | +96%
| 10024 DAC | GPRS-FDD (TDMA, GMSK. TN 0-1) GSM 6.56 296 %
10025 DAC | EDGE-FDO (TDMA, 8PSK, TN 0) GSM 12682 | 296 %
10026 | DAC | EDGE-FDO (TDMA. 8PSK, TN 0-1) GSM_ 955 | +96%
10027 | DAC_| GPRS-FDD (TDMA. GMSK, TN 0-1-2) GSM 480 | £96%
10028 DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) GSM 3.56 +96%
10029 DAC | EDGE-FDD (TDMA. BPSK. TN 0-1-2) GSM 7.78 +96%
10030 CAA | IEEE 802.15.1 Bluetooth (GFSK, DH1 Blustootn 5.30 +06%
10031 CAA | IEEE 802 .15 1 Biuetooth (GFSK, DH3 Blueiooth 1.87 +96%
10032 CAA | IEEE 802.15.1 Bluetooth (GFSK, DHS Bluetooth 1.16 8.6 %
10033 CAA _| IEEE 802 15.1 Bluetooth (PV4-DOPSK, DH1} Bluetooth 7.74 196 %
10034 CAA | |EEE 802.15.1 Bluetooth (PI4-DQPSK, DH3) Blugtooth 4.53 296%
10035 CAA | |EEE 802 15.1 Bluetooth (PI/4-DQPSK, DH5) Bluetooth 3.83 296 %
10036 CAA | IEEE 802 15.1 Bluetooth (8-DPSK, DH1) Bluetooth 8.01 296%
10037 CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH3) Bluetooth a7 +96 %
10038 CAA | |EEE 802 15.1 Bluetooth {8-DPSK, DH5) Bluetooth 4.10 96 %
10038 CAB | COMA2000 (1xRTT, RC1) CDMA2000 457 +06 %
10042 CAB | 1S-54 /1S-136 FDO (TDMAFDM, PI/4-DQPSK. Halfrate) AMPS 7.74 +96%
10044 CAA | IS-91/EIATIA-553 FDD (FDMA. FM) AMPS 0.00 +96%
10048 CAA | DECT (TDD, TDMAFDM, GFSK, Full Siot, 24) DECT 13.80 + 6.6 %
10049 CAA | DECT (TDD, TOMAFDM, GFSK, Double Siot, 12) DECT 31079 | +96%
10056 | CAA | UMTS-TOD (TD-SCOMA, 1.25 Mcps) TD-SCOMA | 11.01 | 29.6%
10058 DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) GSM | 652 | +96%
10059 CAB | IEEE 802.11b W#i 2 4 GHz (DSSS, 2 Mbps) WLAN 212 296%
10060 CAB_ | IEEE 802.11b WiFi 2.4 GHz (0SSS. 5.5 WLAN 283 £96%
10061 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) WLAN 360 | £96%
10062 CAC | IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps) WLAN 868 £9.6 %
10063 CAC | IEEE B02.11a' WiFi 5 GHz (OFDM, ¢ Mbps) WLAN 8.63 +96%
10064 CAC | IEEE 802.11ah WiF 5 GHz (OFDM, 12 WLAN 9.09 +96%
10065 CAC | IEEE B02 11ah WiFi 5 GHz (OFDM, 18 Mops) WLAN 9.00 +96%
10066 CAC | IEEE 802.11ah WiFi 5 GHz (OFDM. 24 Mops) WLAN 9.38 +96%
10067 CAC _| IEEE 802 11ah WiFi 5 GHz (OFDM, 36 Mbps) WLAN 1012 | +96%
10068 CAC | IEEE 802 11ah WiFi 5§ GHz {OFDM, 48 Mops) WLAN 1024 | +96%
10069 | CAC | IEEE 802.11ah WiFi 5 GHz (OFDM. 54 Mbps) WLAN 1056 | +96 %
10071 | CAB_| |EEE 802.14g WiFi 2.4 GHz (OSSS/OFDM, & Nbps) WLAR 983 | 296%
10072 | CAB_| IEEE 802.11g WiFI 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 962 | £96% |
10073 CAB | IEEE 802.11g WIF| 2.4 GHz (OSSS/IOFDM. 18 WLAN 9.94 +968 %
10074 CAB | IEEE 802.11g WiFi| 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | =96 %
10075 CAB | IEEE 802.11g Wif| 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 1077 | 296%
10076 | CAB_| IEEE 802.11g WiF| 2.4 GHz (DSSS/OFDM, 48 Mbps) WLAN 1094 | 296%
10077 CAB | IEEE 802.11g WiF| 2.4 GHz (DSSSIOFDM. 54 Mbps) WLAN 1100 | £96%
10081 CAB | COMA2000 (1xRTT, RC3) COMA2000 397 +06%
10082 CAB | I5-54 /1S-136 FDD (TOMA/FDM. PI'4.DQOPSK, Fullrate) AMPS 477 +06% |
10090 DAC  GPRS-FDD MA, GMSK. TN 0-4) GSM 5.56 +96%
10097 | CAB_| UMTS-FDD (HSDPA) WCDMA 398 | +9.6% |
10088 CAB | UMTS-FDD (HSUPA, Subtest 2) WCDMA 398 +9.6 %
10088 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-4) G3M 955 | +9.6% |
10100 CAE | LTE-FDOD (SC-FOMA, 100% RB, 20 MHz, QPSK) LTE-FDD 567 $98% |
10101 CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 6.42 196 %
10102 ' CAE | LTE-FDD (SC-FDMA, 100% RB, 20 MHz. 64-QAM) LTE-FDD 6.60 296 %
10103 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz. QPSK) LTE-TDD 929 296 %
10104 CAG | LTE-TDD (SC-FOMA, 100% RB, 20 MHz  16-QAM) LTE-TDD 0.97 296 %
10105 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 M 64-QAM) LTE-TDD 1001 96 %
10108 | CAG | LTE-FDD (SC-FOMA, 100% RB, 10 MHz, QPSK) LTE-FDD 580 £5.6%
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10109 | CAG | LTE-FDD (SC-FDMA. 100% RB, 10 MHz. 16-QAM) LTE-FDD 43 +96% |
10110 CAG | LTE-FDD (SC-FDMA. 100% REB, 5 MHz. QPSK) LTE-FOD 75 | £96% |
10111 | CAG | LTE-FDD (SC-FDMA. 100% RB. 5 MHz. 16-QAM) LTE-FOD A4 | +06%
10112 | CAG | LTE-FDD (SC-FDMA. 100% RB. 10 MHz 64-QAM) LTE-FDD .59 | £+96%
10113 | CAG | LTE-FDD (SC-FDMA, 100% RB. 5 MHz. 64-QAM) LTE-FDD 562 | +96%
10114 CAC | IEEE 802 11n (HT Greenfisld, 13.5 Mbps, BPSK) WLAN .10 +96 %
10115 CAC | IEEE 802 11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN 8.46 +96 %
10116__| CAC | IEEE 802 11n (HT Greenfield, 135 Mbps, 64-QAM) WLAN 45 | +06%
10117 CAC | IEEE 802 11n (HT Mixed, 13.5 Mbps, BPSK) WLAN .07 +56%
10118 CAC | IEEE B02 11n {HT Mixed, 81 Mbps, 16-QAM WLAN 58 +06 %
10118 CAC | IEEE B02.11n {HT Mixed, 135 Mbps, 64-QAM) WLAN 8.13 +96 %
10140 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 1€-QAM) LTE-FDD 649 | £96%
10141 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM) LTE-FDO 653 | *96%
10142 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-FOD 573 | $96%
10143 | CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE.FDD 635 | z06%
10144 | CAE | LTE-FDD (SC-FDMA, 100% RSB, 3 MHz, 64-QAM) LTE-FDD 665 | +96%
10145 CAF | LTE-FDD (SC-FDMA, 100% R8, 1.4 MHz, QPSK) LTE-FDD 576 | £96%
10146 CAF | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-+DD 641 @ 296%
10147 | CAF | LTE-FDD (SC-FDMA. 100% RB, 1.4 MHz, 84-QAM) LTE-FDD 672 | 296%
10148 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-FDO 642 | =96 %
10150 CAE | LTE-FDD (SC-FDI 50% RB8, 20 MHz, 64-QAM) LTE-FDD 6.60 + 86 %
10151 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, QPSK) LTE-TDD 928 | +96%
10152 CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-TDD 9.92 9.6 %
10153 | CAG | LTE-TDD (SC-FDMA. 50% RB. 20 MHz, 64-QAM) LTE-TOD 1005 | 296%
10154 CAG | LTE-FOD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-FDD 5.75 +9.6 %
10155 | CAG | LTE-FOD (SC-FDMA, 50% RB, 10 MHz. 16-QAM) LTE-FDD 643 | +96%
10156 | CAG | LTE-FDD {SC-FDMA, 50% RB, 5 MHz. QPSK) LTE-FDD 578 | +96%
10157 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MMz, 15-QAM) LTE-FOD 648 | +96%
10158 | CAG | LTE-FDD (SC-FDMA, 50% RB, 10 MHz 54-QAM) LTE-FDD 662 | +96% |
10159 CAG | LTE-FDO (SC-FDMA, 50% RB, 5 MHz. 84-0AM) LTE-FDD 6.56 +0.6 %
10160 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, GPSK] LTE-FDD 582 | +96%
10161 | CAE | LTE-FDD (SC-FDOMA, 50% RB, 15 MHz. 16-QAM) LTE-FDD 643 | +96%
10162 | CAE | LTE-FDO (SC-FOMA, 50% RB, 15 MHz, 64.QAM) LTE-FDD 6.58 | +96
10166 | CAF | LTE-FDD (SC-FOMA, 50% RB, 1.4 MHz, QPSK) LTE-FDD 546 | $96%
10167 CAF | LTE-FDD (SC-FDMA, 50% RB. 1.4 MHz. 16-QAM) LTE-FDD 6.21 +0.6%
10168 | CAF | LTE-FDD {SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 879 | +96%
10168 | CAE | LTE-FDD {SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FDD 573 | +96%
10170 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz,_18-QAM) LTE-FDD 652 | +96% |
10171 AAE | LTE-FDD (SCFDMA, 1 RB, 20 MHz, 84-QAM) LTE-FDD 5.49 +0.6 %
10172 CAG | LTE-TDD (SC-FDMA 1 RB, 20 MHz, QPSK) LTE-TDD 9.21 +96%
10173 | CAG | LTE-TDD (SC-FDMA, 1 RB. 20 MHz, 16-QAM) LTE-TDD 948 | +96%
10174 CAG | LTE-TDD {SC-FDM RB, 20 MHz, 64-QAM) LTE-TDD 1025 | +96%
10175 | CAG | LTE-FDD (SC-FDMA. 1 RB, 10 MHz, QPSK) LTE-FDD 572 | +96%
10176 CAG | LTE-FDD (SC-FDMA_ 1 RB, 10 MHz, 16-QAM) LTE-FDD 6.52 96 %
10177 CAI LTE-FDD (SC-FDMA, 1 RB, 5 MHz, QPSK} LTE-FDD 573 *96%
10178__| CAG | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LYE-FDD 652 | $96%
10178 CAG | LTE-FDD (SC-FDMA. 1 RB, 10 MHz, 64-QAM) LTE-FDD 650 | 296 %
10180 | CAG | LTE-FDD (SC-FDMA. 1 RB, 5 MHz, 64-QAM) LTE-FDD 650 | +968%
10181 CAE | LTE-FDD (SC-FDMA. 1 RB, 15 MHz. QPSK) LTE-FDD 572 +96 %
10182 CAE | LTE-FDD (SC-FDMA, 1 R8, 15 MHz, 16-QAM) LTE-FDD 6.52 296 %
10183 AAD | LTE-FDD (SC-FDMA. 1 RB, 15 MHz, 64.QAM) LTE-FDD 650 +96%
10184 | CAE | LTE-FOD (SC-FDMA. 1 R8. 3 MHz, QPSK) LTE-FDD 5.73 £96%
10185 | CAE | LTE-FDD (SC-FOMA. 1 RE, 3 MHz. 16-QAM) LTE-FDD 6.51 296 %
10186 AAE | LTE-FDD (SC-FDMA. 1 RE, 3 MHz, 64-QAM) LTE-FDD 6.50 296 %
10187 CAF | LTE-FDD (SC-FOMA, 1 R8, 1.4 MHz, QPSK) LTE-FDD 73 496 %
10188 | CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 16-0AM) LTE-FDD 652 | #9686 %

0189 | AAF | LTE-FDD (SC-FDMA. | RB, 1.4 MHz, 64-CAM) LTE-FDD 650 | £96%
10193 | CAC | JEEE 802,11n (HT Greenfield. 6.5 Mbps, BPSK) WLAN 809 | 296 %
10194 CAC | IEEE B02.11n (HT Greenfleid, 38 Mbps. 16-QAM) WLAN 8.12 296 %
10195 CAC | IEEE 802.11n (HT Greenfield, 65 Mbps, 64-QAM) WLAN 8.21 298%
10106 CAC | IEEE B02.11n (HT Mixed, 6.5 Mbps, BPSK) WLAN 810 296 %
10187 CAC | IEEE 802.11n (HT Mixed, 39 Mbps, 16-QAM) WLAN 8.13 296 %
10188 CAC | IEEE B02.11n (HT Mixed, 65 Mbps, 64-QAM) WLAN 8.27 2£98%
10218 CAC | IEEE B0Z.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 8.03 296 %
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10220 [ CAC | IEEE B0Z.11n (HT Mixed, 433 Mbps, 16-QAM) WLAN 813 | 296%
10221 | CAC | IEEE B0Z.11n (HT Mixed, 72 2 Mbps, 64-QAM) WLAN 827 | 296%
10222 | CAC | IEEE B02.11n (HT Mixed, 15 Mbps, BPSK) WLAN 806 | £96%
10223 | CAC | IEEE B02 11n (HT Mixad, 90 Mbps, 16-QAM) WLAN 848 | +96%
10224 | CAC | IEEE B02.11n (HT Mixad, 150 Mbps, 64-QAM) WLAN 808 | +96%
10225 | CAB | UMTS-FDD {HSPA+) WCDMA 597 | £96%
10226 CAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-0AM) LTE-TDD 948 | +96%
10227 | CAB | LTE-TDO (SC-FDMA, 1 RE, 1.4 MHz, 64-0AM) LTE-TDD 1026 | +96%
10228 | CAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 922 | +96%
10229 | CAD | LTE-TDD (SC-FDMA, 1 RB. 3 MHz._16-QAM) LTE-TDD 948 | +96%
10230 | CAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-TDD 1025 | £96%
10231 | CAD | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, QPSK) LTE-TOD 919 | +06%
10232 | CAG | LTE-TOD (SC-FOMA, 1 RB, 5 MHz, 16-QAM) LTE.-TDD 948 | +06%
10233 | CAG | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 64-QAM) LTE-TDD 1025 | +96%
10234 | CAG | LTE.TOD (SC-FOMA, 1 RB, 5 MHz, QPSK) LTE-TOD 921 | +86%
10235 | CAG | LTE-TOD (SC-FOMA, 1 RE, 10 MHz, 16-QAM) LTE-TDD 948 | +96%
10236 | CAG | LTE-TOD (SC-FDMA, 1 RB, 10 MHz, 64-OAM) LTE-TDD 1025 | 96 %
10237 | CAG | LTE.TDD (SC-FOMA. 1 RB, 10 MHz, QPSK, LTE-TOD 921 | +06%
10238 | CAF | LTE-TDD (SC-FDMA. 1 RB, 15 MHz, 16-QAM) LTE-TDD 948 | 296%

710239 | CAF | LTE-TDD (SC-FDMA. 1 RS, 15 MHz, 64-0AM) LTE-TOD 1025 | 298 %
10240 | CAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, LTE-TDD 021 | 296%
10241 | CAB_| LTE-TDD (SC-FD RB, 1.4 MHz, 16-QAM) _ LTE-TOD 982 | =96%
10242 | CAB_| LTE-TDD [SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TDD 986 | =96 %
10243 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK)_ LTE-TDD Q46 | =96 %
10244 | CAD | LTE-TDD {SC-FDMA, 50% RB, 3 MHz, 16-GAM) LTE-TDD 1006 | z96% |
10245 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 1006 | £96%
10246 | CAD | LTE-TDO (SC-FDMA, 50% RB, 3 MHz QPSK) LTE-TDD 930 | +96%
10247 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz. 16-QAM) LTE-TDD 991 | t06%
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz. 64-0AM) LTE-TOD 1000 | +06%
10248 | CAG | LTE-TDD (SC-FDMA, 50% R8, 5 MHz, QPSK) LTE-TDD 929 | £06 %
10250 | CAG | LTE-TDD {SC-FDMA, 50% RB. 10 MHz. 16-QAM) LTE-TDD 981 | +06 %
10251 | CAG | LTE-TDD (SC-FDMA, 50% RB. 10 MHz, 54-QAM) LTE-TDD 1017 | 06 %
10252 CAG | LTE-TDD (SC-FDMA, 50% RB. 10 MHz. QPSK) LTE-TDD 924 | :06%
10253 | CAF | LTE-TOD (SC-FOMA, 50% RB. 15 MHz. 16-QAM) LTE-TDD 900 | +06%
10254 | CAF | LTE-TDD (SC-FOMA, 50% RB, 15 MHz. 54-QAM) LTE-TDD 1014 | 206%
10255 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 Mz, QPSK) LTE-TOD 020 | x96%
10266 | CAB | LTE-TDD (SC-FOMA,_100% RB. 1.4 MHz. 16-QAM) LTE-TOD G06 | +96%
10257 | CAB | LTE-TDD (SC-FOMA, 100% RB. 1.4 MHz, 64-QAM) LTE-TOD 1008 | 20.6%
10258 | CAB | LTE-TDD (SC-FDMA, 100% RB. 1.4 MHz, QPSK) LTE-TOD 34 | 296%
10259 | CAD | LTE-TDD (SC-FDMA, 100% RB. 3 MHz, 16-QAM) LTE-TDD 95 | 206%

| 10260 | CAD | LTE-TDD (SC-FDMA, 100% RB. 3 MHz, 64-QAM) LTE-TDD 067 | 396%
10261 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TOD 924 | 06 %

10262 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM] LTE-TOD 983 | 2906%

10263 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) LTE-TOD 1016 | 29.6%
10264 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, GPSK) LTE-TOD 023 | 296%
10265 | CAG_| LTE-TDD (SC-FOMA. 100% RB, 10 MHz, 16-QAM) LTE-TOD 0992 | 206 %
10266 | CAG | LTE-TDD (SC-FDMA_ 100% RB, 10 MHz, 64-QAM) LTE-TDD 1007 | 96 %

10267 | CAG_| LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TDD 930 | 296% |
10268 | CAF | LTE-TDD (SCFDMA, 100% RB, 15 MHz, 16-QAM) LTE-TDD 1006 | 296 %
10269 | CAF | LTE-TDD (SC-FDMA,_100% RB, 15 MHz, 64-0OAM) LTE-TDD 1013 | 206 %

10270 | CAF_| LTE-TDD (SC-FDMA_100% RB, 15 MHz, OPSK) LTE-TDD 958 | +06%

10274__| CAB_| UMTS-FOD (HSUPA. Subtest 5, 3GPP Rel6.10) WCDMA 487 | +96%
10276 | GAB | UMTS-FDD (HSUPA, Subtest 5, 3GPP Relf.4) WCDMA 396 | +96%
10277 | CAA_| PHS (QPSK) PHS 1181 | $96% |
10278 | CAA_| PHS (QPSK, BW 884MHz, Rolloff 0.5) PHS 1181 | $96%
10279 | CAA | PHS (QPSK, BW 884MHz, Rolloff 0.38) PHS 1218 | 496 %
10290 | AAB | COMA2000, RC1, 5035, Full Rate CDMAZ2000 | 3.01 | +96 %
10261 | AAB_ | CDMA2000, RC3, SO55, Full Rata CDMAZ2000 | 946 | +96%
10292 | AAB | COMA2000, RC3, SO32. Full Rate COMAZ2000 | 339 | 496%
10293 | AAB | CDMA2000, RC3, SO3, Full Rate CDMA2000 | 350 | +96%
10285 | AAB | COMA2000, RC1, SO3, 1/8th Rate 25 Ir. COMA2000 | 1249 | =86 %
10287 | AAD | LTE-FDD (SC-FDMA, 50% RB. 20 MHz. QPSK} LTE-FOD | 581 | 296%
10288 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz. QPSK) LTEFOD | 572 | +96% |
10299 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM] LTE-FOD | 639 | 296 % |
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10300 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-FOD | 6.60 +96% |
10301 AAA | IEEE 802.16e WMAX (2918, 5ms. 10MHz, QPSK, PUSC) WIMAX | 1203 £96% |
10302 | AAA | IEEE 802.16¢ WIMAX {29:18. 5ms, 10MHz, QPSK. PUSC, 3 CTRL WiMAX | 1257 | £96 %J

symbols}
10303 | AAA | IEEE 802 16e WIMAX {31:15, 5ms, 10MHz, B4QAM, PUSC) WIMAX | 1252 | #86% |
10304 AAA | IEEE 802.16e WIMAX (29:18, Sms, 10MHz, B4CAM, PUSC) WIMAX | 1186 | +86% |
10305  AAA | IEEE 802.16& WIMAX (31:15, 10ms, 10MHz. B40AM PUSC, 15 WIMAX 1524 +96%
symbols) 28 |
10306 AAA | IEEE 802.18e WIMAX (2918, 10ms. 10MHZ 64QAM. PUSC. 18 WiMAX 1467 | £98%
symbols)
10307 AAA | IEEE 802 16e WIMAX (29:18, 10ms, 10MHz, QPSK, PUSC, 18 WiMAX 1449 | £96%
symbols)
10308 AAA | IEEE 802 16e WIMAX (29 18, 10ms, 10MHz. 160AM. PUSC) WIMAX 1446 | +96%
10309 AAA | IEEE 802 16e WIMAX (29:18, 10ms, 10MHz, 16QAM, AMC 2x3, 18 WIMAX 1458 | £96%
symbols)
10310 | AAA | IEEE B02 166 WIMAX (29:18, 10ms, 10MHz, QPSK, AMC 2x3, 18 WIMAX 1457 | £96%
symbols
103 AAD TEff)IJ') (SC-FDMA, 100% RS, 15 MHz QPSK) LTE-FDD 6.06 £96%
103 AAA DEN 1: IDEN 10.51 £96%
103 AAA | DEN 1E IDEN 1348  286%
1031 AAB | |EEE B02.11b WiFi 2.4 GHz (USSS, 1 Mbps, 96pc duty cycle) WLAN 1.71 £96 %
103 AAB | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps. 96pc duty cycle) WLAN 8.36 £96%
10 AAC | IEEE B02 11a WIFi 5 GHz (OFDM. 6 Mbps, 96pc duty cycle) WLAN 8.36 £96%
1035 AAA | Pulse Waveform (20062, 10%) Ganearic 1000 | £96%
1035 AAA | Pulse Waveform (200Hz, 20%) Genernc 6.09 +96 %
0354 AAA | Pulse Waveform (20012, 40%) Genenc 3.98 £96 %
1035358 | AAA | Pulse Waveform (200Hz. 60%) Generic_ 222 £96%

10358 | AAA | Pulse Waveform (200Hz, 80%) Genernc 0.87 296 %
10387 AAA | OPSK Waveform. 1 MHz Genearic 510 | +96%

110388 | AAA | QPSK Waveform, 10 MHz Genenc 522 | 296%

396 AAA | BA-QAM Wavelorm, 100 kHz Genenc 6.27 2 %
10389 | AAA | B64-QAM Wavaform. 40 MH2 Genenc 6.27 +9.6 %
10400 | AAD | IEEE 802.11ac WiFi (20MHz, 64-QAM. 98pc duty cycle) WLAN 8.37 +9.8 %
10401 AAD | IEEE 802.11ac WiFi (40MHZ, 4-QAM.99pc duty cycle) WLAN 8.60 +9.6 %
10402 AAD | IEEE 802.11ac WiFi (80MHz, 64-QAM, 99pc duty cycle) WLAN 8.53 +9.6 %
10403 AAB | CDMAZ000 (1xEV-DO, Rev. 0) CDMA2000 376 +9.6 %
10404 | AAB | CDMA2000 (1xEV-DO. Rev._ A) CDMA2000 3.77 +9.6%
10406 | AAB | CDMA2000, RC3, SO32, SCHO, Full Rate CDMA2000 522 | +96%
10410 AAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK. UL LTE-TDD 7.82 +96%

Subframe=2.3,4,7,8,9, Subframe Conf=4)
10414 | AAA | WLAN CCOF, 64-QAM, 40MHz Genenc A.54 +96%
10415 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps. 99pc duty cycle) WLAN 1.54 296%
10416 AAA | |EEE 802.11g WIFI 2.4 GHz (ERP-OFDM, 6 S dul le WLAN 8.25 29.6%
10417 | AAB | IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps. dui WLAN 8.23 +06%
10478 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc duty cycle. | WLAN 814 | +96%
Long preambule)
10419 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 89pc duty cycle. | WLAN 819 | +86%
Short preamixuie)
10422 AAB | |EEE 802.11n (HT Greenbekd, 7.2 Mbps, BPSK) WLAN f.32 +06%
10423 | AAB | |EEE 802.11n (MT Greenfiekl, 433 Mbps. 16-QAM) WLAN 8.47 96 %
10424 | AAB | IEEE 802 11n (HT Greanfield, 72 2 Mbps, 64-QAM) WLAN 8.40 +9.6%
10425 AAB | |IEEE 802.11n (HT Greenbeld, 15 Mups. BPSK) WLAN ad1 +36%
10426 | AAB | |EEE 802.11n (HT Groenfieid, 30 Mbps. 16-QAM) WLAN 8.45 +9.6%

_3_0427 AAB | |IEEE 802.11n (MT Greenheld, 150 Mbps. 64-QAM) WLAN 41 +9.6%

L_I_ESO AAD | LTE-FDD (OFDMA. § MHz, E-TM 3.1} LTE-FDD .28 +96% |
1043 AAD | LTE-FDD (OFDMA. 10 MHz, E-TM 3.1) LTE-FDD .38 +0.6%
10432 AAC | LTE-FDD (OFDMA. 15 MHz, E-TM 3 1) LTE-FDD 8.34 +0.6%
10433 AAC | LTE-FDD (OFDMA. 20 MHz, E-TM 3.1) LTE-FDD 8.34 +96%
10434 AAA | W.CDMA (BS Test Model 1, 64 DPCH) WCDMA 8.60 + 9.6 %
10435 | AAF | LTE-TDD {SC-FDMA, 1 RB, 20 MHz, QPSK, UL LTE-TDD 7.82 +06%

Subframe=234,7.89)
10447 | AAD | LTE-FDO {OFDMA, 5 MHz, E-TM 3.1, Clipping 44%| LTE-FDD 7.56 +96%
10448 AAD | LTE-FDO (OFDMA, 10 MHz, E-TM 3.1, Clppin 44%) LTE-FDD 7.53 +96%
10449 AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FDD 7.5 196%
10450 | AAC | LTE-FDD {OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 748 | +96%
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10451 AAA | W-CDMA (BS Test Modal 1, 64 DPCH, Clipping 44%) WCDMA 750 | 296%
10453 AAD | Validation {Square, 10ms, 1ms) Tesl 1000 | 296%
10456 | AAB | IEEE 802.11ac WiFi (160MHz. 64-QAM. 99pc duty cycie) WULAN B63 | =G6%
10457 | AAA | UMTS-FDD (DC-HSDPA) WCDMA 662 | :06%
10458 AAA | CDMA2000 (1xEV-DO, Rev. B, 2 carriers) CDMA2000 6.55 $96%
10459 AAA | COMAZ000 (1xEV-DO, Rev. B, 3 carriers) COMA2000 825 +96%
| 10460 | AAA™ | UMTS-FDD (WCDMA, AMR) WCDMA 239 | £96%
10461 AAB | LTE.-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK. UL LTE-TDD 782 +96%
Subframe=2,3.4.7,8.9) -
10462 | AAB | LTE-TDD (SC-FDMA, 1 REB, 1.4 MHz, 16-QAM, UL LTE-TDD 830 | +96%
| Subframe=2.347,839)
T 10463 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM, UL LTE-TODD 856 | +96%
! Subframe=2.3.4.7,8.9) -
10464 AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK, UL LTE-TOD 7.82 +96 %
Subframe=2 134 7 8 9) !
10465 AAC | LTE-TDD (SC-FDMA. 1 RB, 3 MHz, 16-QAM, UL LTE-TDD 832 296 %
Sublrame=2,347.8.9)
10486 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL LTE-TDD 857 | 296%
Sublrame=2,3.4.7.8,9} )
10467 | AAF | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL LTE-TDD 782 | 296%
Subframe=2,34,7.8,9) - i
10468 AAF | LTE-TDD {SC-FDMA, 1 RB. 5 MHz, 16-QAM. UL LTE-TDD 832 +96%
Subframe=2,3.4,7.89)
10469 | AAF | LTE-TDD (SC-FDMA, 1 RB. 5 MHz, 54-QAM, UL LTE-TDD 856 | +96%
Subframe=2,3.4,7.8,9)
10470 | AAF | LTE-TDO (SC-FOMA, 1 RB, 10 MHz. QPSK, UL LTE-TDD 782 | £96%
Subfr 2347389)
10471 AAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL LTE-TOD 8.32 196%
| Subframe=2.5,4.7,8.9)
10472 AAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL LTE-TOD 857 196%
Sublrame=2,3,4.78.9)
10473 AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL LTE-TDD 7.82 296%
Subframe=2,3.4,7,8.9)
10474 AAE | LTE-TDD (SC-FDMA, 1 R8, 15 MHz, 16-QAM, UL | LTE-TDD 832 296 %
Subframe=23.4.7 8.9)
10475 AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL LTE-TDD 857 £96 %
Subframe=2,3.4,7.8 9)
10477 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL LTE-TOD 8,32 +96%
Sublr; 2,34789)
10478 | AAF | LTE-TDD (SC-FDMA, 1 RB. 20 MHz, 64-QAM, UL LTE-TDD 857 t96%
Subkame=2,34.7.6.9)
10479 | AAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK, UL LTE-TDD 774 | £96%
Sublrame=2.34.7.89)
10480 AAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL LTE-TOD 818 296%
Subframe=2.3.4.7.8.9)
10481 | AAB | LTE-TDD (SC-FDMA, 50% RB, 1 4 MHz, 64-QAM, UL LTE-TOD 845 | £96% |
! Subframe=234789) |
10482 | AAC | LTE-TDD (SC-FDMA, 50% RB. 3 MHz. QPSK. UL LTE-TOD [EZ] £96% |
Subframes2.3,4.7,8.9) i B
10483 | AAC | LTE-TDD (SC-FDMA. 50% RB, 3 MHz, 16-QAM, UL LTE-TDD 839 | £96%
Subframe=2.34.7,89) AL
10484 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM, UL LTE-TDD 847 | t96%
Subframe=2,3.4.7,8.9)
10485 | AAF | LTE-TOD (SC-FDMA, 50% RB, 5 MHz, QPSK. UL LTE-TDD 759 | +96%
Sublrame=2347.8 9)
10486 | AAF | LTE-TDD (SC-FDMA, 50% R8, 5 MHz, 16-QAM, UL LTE-TDO 838 | t96%
| Subframe=234,7 8.9}
10487 | AAF | LTE-TDD (SC-FDMA, 50% R8, 5 MHz, 64-QAM, UL LTE-TDD 860 | +96%
Subtrame=2,34,7 8.9) =
10488 AAF | LTE-TDO (SC-FDMA, 50% RB. 10 MHz, QPSK, UL LTE-TOD 7.70 +96%
Subframe=2,34,7.8,9)
10489 AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM, UL LTE-TDD 831 296 %
Subframe=23,4,7.8,9)
10490 AAF | LTE-TDD (SC-FOMA, 50% RB. 10 MHz, 84-QAM, UL LTE-TDD B8.54 =296 %
Subframe=2.3,4,78,9)
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10481 | AAE | LTE-TOD (SC-FDMA, 50% RB, 15 MHz, QPSK. UL LTE-TOD 7.74 +98%
Subframe»2 34,7 89)

10482 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL LTE-TDD a4 +96%
Subframe=234789) ‘

10483 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz 64-QAM, UL LTE-TDD 8.5§ +96%
Subframe=2,3.4.7.89)

10494 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz. QPSK. UL LTE-TDD 7.74 £96%
Subframe=2,34.7.89)

10435 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz. 16-QAM, UL LTE-TDD 837 £06%
Subframe=2347809)

10496 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz 64-0AM. UL LTE-TDD 254 +96%
Subb 2,34,789)

10497 | AAB | LTE-TDD {SC-FDMA, 100% RB, 1.4 MHz. QPSK. UL LTE-TDD 767 +96%
Subframe=2,3.4,7 8.9}

10498 | AAB | LTE-TDD (SC-FDMA, 100% R8, 1.4 MHz 16-QAM, UL LTE-TDD 8.40 £986 %
Subl 2,34,789)

10498 | AAB | LTE-TDD (SC-FDMA, 100% R8, 1.4 MHz. 64-QAM, UL LTE-TDOD 8.68 £96%
Subframe=2,3.4.7 8.9)

10500 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL LYE-TDD 767 +06%
Subframe=234 7 8 9} A

10501 | AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM, UL LTE-TDD 544 96 %
Subframe=2,3.4,7.8.9)

10502 LTE-TDD (SC-FDMA, 100% R8, 3 MHz, 64-QAM, UL LTE-TDD B.52 ‘ 96 %
Subframe=2,3.4,7 8.9} |

10503 LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK, UL LTE-TDD 772 ‘ 196%

el Subframe=2,3.4,7 8.9}

10504 | AAF | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM, UL LTE-TDD B.31 296%
Subtrame=23 4 7 8 9)

10505 LTE-TOD [SC-FDMA, 100% RB, 5 MHz, 84.QAM, UL LTE-TOD 854 +98%
Sublrame=»2.34,7,8.9)

10506 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL LTE-TOD 774 | 296%
Subframe=2.34.7.8.9) !

10507 LTE-TOD (SC-FDMA, 100% RB, 10 MHz. 16-QAM, UL LTE-TOD 836 | $96%
Subframe=2.3.4.7.6.9) e

10508 | AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz. 64-QAM, UL LTE-TDD 8.55 +86%
Subframe=2.34.7.8 9)

10509 | AAE | LTE-TDD (SC-FDMA, 100% RB. 15 MMz, QPSK, UL LTE-TDD 799 | 296%
Subframe=23.4.7,89) .

10510 | AAE | LTE-TDD (SC-FOMA, 100% RB, 15 MHz. 16-0AM. UL LTE-TOD 840 | 2986%
Subframe=2,34,7,8.9)

10511 AAE | LTE-TDD (SC-FOMA, 100% RB. 15 MMz. 64-QAM, UL LTE-TOD 8.51 $96%
Subframe=2.3.4.7.3.9)

10512 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz. QPSK, UL LTE-TDD 7.74 +06%
Subframe=2.34.7.8 9)

10513 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz. 16-QAM, UL LTE-TDD 8.42 +96%
Sublrame=2.3.4.7.8.9)

10514 | AAF | LTE-TDO (SC-FOMA, 100% RB, 20 MHz. 64-QAM. UL LTE-TDD 8.45 +06%

I Subframe=2,3,4.7,8.9)

10515 AAA | |EEE B02.11b WiFi 2.4 GHz (DSSS. Z Mbps, 99pc duty cycie) WLAN 1.58 +86%

10516 AAA | |EEE 802.11b WiFi 2.4 GHz (DSSS. 5.5 Mbps. 28pc duly cycle) WLAN 1.57 +86%

10517 AAA | |EEE 802 11b WiFi 2.4 GHz (DSSS. 11 Mbps, 89pc duty cycle) WLAN 1.58 +96%

10518 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM. 9 Mbps. 99pe duty cycle) WLAN 8.23 +96%

10519 | AAB | |EEE 802 11a/h WiFi 5 GHz (OFDM, 12 Mbps, 99pc duty cycie} WLAN 8.39 +95%

10520 AAB | IEEE B02 11a/h WiFi 5 GHz (OFDM. 18 Mbps, 99pc duty cyde) WLAN 812 $96%

10521 AAB | IEEE 802 11ah WiFi 5 GHz (OFDM. 24 Mbps, 99pc duty cycle) WLAN 7.97 $96%

10522 | AAB | |EEE 802.11avh WiFi 5 GHz (OFDM. 38 Mbps, 89pc duty cyce) WLAN 8.45 +96%

10523 | AAB | IEEE 802 11ah WIF| 5 GHz (OFDM, 48 Mbps, 99pc duty cyce) WLAN 8.08 +96%

10524 | AAB | IEEE 802.11ah WiFi 5 GHz (OFDM. 54 Mbps, 89pc duty cycle) WLAN 8.27 +06%

10525 | AAB | |EEE B02 11ac WiF| (200MHz. MCS0. 99oc duty cycle) WLAN 8.36 96 %

10526 | AAB | |EEE B02.11ac WiFi (20MHz. MCS1. S9pc duly cycle) WLAN 8.42 8.6 %

10627 AAB | |IEEE 802.118c WIF| (20MHz, MCS2. SSpc duly cycle) WLAN 8.21 +0.6%

10528 | AAB | IEEE BO02 11ac WiFi (20MHz, MCS3, 99pc duty cycle) WLAN 8.36 +06%

10529 | AAB | IEEE 802 11ac WiF| (20MHz, MCS4. 99pc duty cycle) WLAN 8.36 +06%

10531 AAB | IEEE 802 11sc WIF| (20MHz, MCSE. 9%pc duty cycle) WLAN 8.43 +0.6%

10532 | AAB | IEEE BO02.11ac WiFI (20MHz, MCS7, 99pc duty cycle) WLAN 829 | +986%

10533 AAB | |EEE 802.11ac WiF| (20MHz, MCS8, 99pc duty cycle) WLAN 838 | +06%
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10534 | AAB | IEEE B0Z.11ac WiFi (40MHz. MCS0. 99pc duty cycle) WLAN 45 | =06%
10535 | AAB | IEEE B02.11ac WiFi (40MHz. MCS1._ 99pc duty cycle) WILAN A5 | =96 %
10536 | AAB | IEEE 80Z.11ac WiFi (40MHz, MCS2, 99pc duty cycle) WLAN 32 | $96%
10537 AAB | IEEE B0Z 11ac WiFi {40MHz, 3, 99pc duty cycle) WLAN 8.44 =06%
10538 | AAB | IEEE BO2 11ac WiFi (40MHz, MCS4, 99pc duty cycle) WLAN 854 | £96%
10540 AAB | |EEE B02 11ac WiFi (40MHz, MCS6. 99pc duty cycie) WLAN 8.39 +96%
10541 | AAB | IEEE B02.11ac WiFi {(40MHz, MCS?, 99pc duty cycie) WLAN 846 | +06%
10542 AAB | |EEE 802 11ac WiF| (40MHz, MCS8, 99pc duty cycle) WLAN 8.65 $96%
10543 AAB | IEEE 802 11ac WiFi (40MHz, MCSS, 9Spc duly cycle) WLAN 8.65 +0.6%
10544 | AAB | |EEE B0211ac WiFi (80MHz, MCSD, 99pc duty cycie) WLAN 847 | $96%
10545 | AAB | IEEE B02.11ac WiFi (80MHz, MCS1, 99pc duty cycie) WLAN 855 | +06%
10546 | AAB | IEEE BD2 11ac WiFi (80MHz, MCS2, 09pc duty cycie) WLAN 35 | $88%
1054 AAB | IEEE 802 11ac WiFi (80MHz, MCS3, 99pc duty cycie) WLAN 49 06 %
10548 AAB | IEEE 802.11ac WiFi (80MHz, MCS4, 98pc duty cyce) WLAN B.37 +06%
10550 | AAB_| IEEE B02.11ac WiF| (80MHz, MCSE dut WLAN 838 | 296%
10551 AAB | IEEE 802 11ac WiFi (80MHz, MCS7, 98pc duty cyde) WLAN 8.50 +96 %
10552 AAB | IEEE 802.11ac WiFi (80MHz, MCS8, 99pc duty cyche) WLAN 42 196 %
10553 AAB | IEEE 802.11ac WIFI (80MHz, MCSS, 99pc duty cycie) WLAN B.45 286 %
10554 AAC | IEEE 802.11ac WiFi (160MHz, MCS0, 99pc duty cyde) WLAN 8.48 296 %
10555 | AAC | IEEE 802.11ac WiFi (160MHz MCS1, 99pc duty cycle) WLAN 847 | 196%
10556 AAC | IEEE 802 11ac WIFi (160MHz, MCSZ, 99pc duty cycle) WLAN 8.50 $96%
10557 AAC | IEEE 802 11ac WIFi (160MHz, MCS3, du! WLAN .52 296 %
10358 | AAC | IEEE 802.11ac WiFi (160MHz. MCS4, 89pc duty cycle) WLAN BE1 | 2+95%
10560 AAC | IEEE 802 11ac WiFi (160MHz. MCS6, 89pc duty cyde) WLAN 873 £ 96 %
10561 MC | IEEE 802 11ac WiFi (160MHz, MCS7, 99pc duty cycla) WLAN 8.56 £96%
10562 AAC | IEEE 802 11ac WIFi (160MHz. MCS8, 99pc duty cycle) WLAN 8.69 £96 %
10563 | AAC | IEEE 802 11ac WiFi (160MHz MCS$, 99pc duty cycle) __WLAN 877 | +96%
10564 | AAA | |EEE 802 11g WiFi 2.4 GHz (DSSS-OFDM. @ Mops, 99p¢ duly WLAN 825 | £96%
cyce)

10565 AAA | IEEE B02.11g WIFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 99p¢ duty WLAN 845 +96%
cyde)

10566 AAA | |EEE B02 11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 99pc duty WLAN 813 £96%
cyde)

10567 AAA | |EEE BD2 11g WIFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 99pc duty WLAN 8.00 +06%
cycle)

10568 AAA | |IEEE B02 11g WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 889pc duty WLAN 8.37 +96%
cyde) s

10569 AAA | |IEEE B02.11g WIFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 99pc duty WLAN 810 +96%
cyde)

10570 | AAA | [EEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 99pc duty WLAN 830 | £96% |
cyde)
10571 | AAA | IEEE 802.11b WiFI 2.4 GHz (DSSS, 1 Mbps, 90pc duty cycie) WLAN | 199 [298%
10572 AAA | IEEE 802.11b WiFi 2.4 GHz (OSSS, 2 Mbps, 90pc duty cycle) WLAN 199 | £96%
10573 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 90pc duly cycle) WLAN 188 296 %
10574 | AAA | IEEE 802.11b WIFI 2.4 GHz (DSSS, 11 Mbps, 90pc duty cycle) WLAN 1.98 £96%
105875 AAA | IEEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 90pc duty WLAN 859 +96%
cycle)

10576 AAA | IEEE 802 11g WiFi 2 4 GHz (DSSS-OFDM, 9 Mbps, 90pc duty WLAN 560 £96%
cycle)

10577 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 90pc duty WLAN 8.70 +96%
cycle)

10578 | AAA | IEEE 802.11g WiFi 2 4 GHz (DSSS-OFDM, 18 Mops. 90pc duty WLAN 843 | t96%
cycle)

10579 AAA | IEEE 80211g Wil 2 4 GHz (DSSS-OFDM, 24 Mbps, 90pc duty WLAN 836 +96%
cycle) —

10580 AAA | IEEE 862.11g WiFi 2.4 GHz (DSSS-OFDM, 35 Mops, 90pc duty WLAN 876 +96%
cycie)

10581 AAA | IEEE 802.11g Wi 2 4 GHz (DSSS-OFDM, 48 Mogps, 90pc duty WLAN 835 +£96%
cycle)

10582 AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 90pc duty WLAN 8.67 +96%
cycle)

10583 | AAB | IEEE 802.11ah WiFi 5 GHz (OFDM, € Mops. 90pc duty cycle) WLAN 8.59 9.6 %

10584 AAB | |IEEE 802 11ath WIFi 5 GHz (OFDM, 9@ Mops, 90pc duty cycie) WLAN 8.60 +986%

10585 AAB | IEEE B02.11a/ WiFi 5§ GHz (OFDM, 12 Mops. S0pc duty cycle) WLAN 8.70 1296 %

10586 | AAB | IEEE 802.11a/h WiFi 5 GHz (OFDM. 18 Mbps. S0gc duty cycle) WLAN 849 | 298%
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10687 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM. 24 MDbps. S0pc Ouly Cycls) WLAN 836 | t06%
10588 | AAB | IEEE B02 11aih WiFi 5 GHz (OFDM. 36 Mbps. 90pc duly cycle) WLAN 876 | £96%

0580 | AAB | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, G0pc duty cyclo) WLAN B35 | £96%

0590 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM, 54 Mbps. 90pc duly cycle) WLAN 567 | +96%
10581 | AAB | IEEE 802.11n (HT Mixed. 20MHz, MCS0. S0pc duly Gycle) WLAN 363 | =06 %
10592 | AAB | IEEE 802 11n (HT Mixed, 20MHz, MGS1, S0pc Guly cycle) WLAN 379 | 06 %
10593 | AAB | IEEE B02.11n (HT Mixed, 20MHz, MCS2, S0pc duty cycle) WLAN B64 | 296 %
1 AAB | IEEE 802.11n (HT Mixed. 20MHz, MCS3. 90pc duty cycle) WILAN 74 | 296%
10595 | AAB | IEEE 802.11n (HT Mixed. 20MHz, MCS4. 90pc duly cycle) WLAN 74 | 296%
10506 | AAB | IEEE 802.11n (HT Mixed, 200Hz, MCS5_ 90pc duly cyclo) WLAN 711 206%
10587 | AAB | IEEE 802.11n (HT Mixad, 20MHz, MCS6. S0pc duly cycle) WLAN 872 | +96%
1058 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS7, 90pc duty cycle) WLAN 850 | £96% \
10599 | AAB | IEEE 802.11n (HT Mixed. 40MHz. MCSO. 90pc duly cycle) WLAN 79 | 96%
10600 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS1, S0pc Guly cycle, WLAN B8 £96%
10607 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS2, 90pc duly Gycie) WLAN B2 | 296%
10602 | AAB | IEEE 802.11n (HT Mixed, 40MHz, PACS3, 20pc duly cycle) WLAN 894 | +96%
10603 | AAB | IEEE 802 110 (HT Mixed, 40MHz. MCS4, S0pc duly cycle) WLAN 303 | 296%
10604 | AAB | IEEE 802.11n (HT Mixed, 40MHz. MCS5. 90pc duly cycle) WLAN 76 | 296%
10805 | AAB | IEEE 802.11n (HT Mixed, 40MHZ_MGCS6. 80pc duly cycie) VILAN 307 | £9.6%
106506 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS7, 90pc duty cycie) WLAN 8.82 | +96%
10807 | AAB | IEEE 802.11ac WIFi (20MHz, MCSO0, 90pc duty cycle) WLAN 864 | $96%
10508 | AAB | IEEE 802 115c WIFi (200MHz, MCS1, 90pc duty cycie) WLAN 877 | $96%
10608 | AAB | IEEE 802.118c WIFI (20MHz, MCSZ2, 90pc duty cycle) WLAN 57 _| 29.8%
10610 | AAB | IEEE B02.11ac WiFi (20MHz, MCS3, 00pc du WLAN 78 | +9.6%
10611 | AAB | IEEE 802.11ac WIFI (20MHz, MCS4, 00pc duty cydie} WLAN 70| 296%
10612 | AAB | IEEE 802 11ac WIFI (20MHz, MCSS, 90pc duty cycie) WLAN 877 | +96%
10613 | AAB | IEEE 802.11ac WiFi (20MHz, MCSB, 90pc duty cycie) WLAN 894 | +06%
10614 | AAB | IEEE 802.11ac WiFI (20MHz, MCS7, 90pc duty cydie) WLAN 859 | +96%
10815 | AAB | IEEE 802 11ac WiFl (20MHz, MCS8, 90 WLAN 882 | 496%
10616 | AAB | IEEE 802.11ac Wikl (40MHz, MCS0, 90pc duty cycie) WLAN 882 | +96%
10617 | AAB_| IEEE 802 11ac WiFi (40MHz, MCS1, 30pe duty cydie) WLAN 881 | £96%
10818 | AAB_| IEEE 802.11ac WiFi (A0MHz, MCS2, 90pc duly cyce) WLAN 858 | +96%
10610 | AAB | IEEE 802.11ac WiFi (30MHz, MCS3, 90pc duty cycie) WLAN 886 | +956%
10620 | AAB | IEEE 802 11ac WiFi (A0MHz, MCS4, 90pc duly cydie) WLAN 887 | £96%
10621 | AAB | IEEE B02.11ac WiF| (40MHz, MCSB5, 90pc duly cyce) WLAN 877 | +36%
10622 | AAB_| IEEE B02 11sc WiFi (40MHz, MCSS, 90pe duty cycie) WLAN 868 | £96%
10623 | AAB_| IEEE 802 11ac WiFi (40MHz, MCS7. 90pe duty cycie) WLAN 882 | +856%

10824 | AAB | IEEE 802 113c WiFl (A0MHz, MCSB. 90pc dut WLAN 896 | +96%
10625 | AAB_| IEEE 802 115¢ WiF| (400MHz, MCSJ, 90pc dut WLAN 896 | +9.6%
10626 | AAB | IEEE B02.118c Wikl (80MHz, MCSO, 90pc duly cyde) WLAN 883 | +96%
10627 | AAB_| IEEE 802 11ac WiF| (80MHz, MCS1. 90pc duty cycle) WLAN 888 | +96%
10626 | AAB | IEEE BO2.11ac WiFi (30MHz, MCS2, 90pe duty cycie) WLAN 871 | 2956 %
10629 | AAB_| IEEE B02.11ac WiFl (80MHz. MCS3. 80pc duly cydie) WLAN 885 | :96%
70630 | AAB_| [EEE 802 118c WiFI (80MHz, MCS4, 90p¢ duty cyde) WLAN 872 | +96%
10631 | AAB_| IEEE 802 11ac WiFi (80MHz, MCSS. 90pc duty cycle) WLAN 881 | 496%
10632 | AAB | IEEE B02.11ac WiFi (80MHz. MCS6. 30pc duty cycie) WLAN 874 | +96% \
10633 | AAB | IEEE 802 11ac WiFi (80MHz, MCS7, 90pc duly cycle) WLAN 883 | +96%
10634 | AAB_ | IEEE 802.11ac WiFi (80MHz, MCS8. 90pc duly cydie) WLAN 880 | +96%
30635 | AAB | IEEE 802 11ac WiFi (80MHz, MCS9._90pc duty Cycie) WLAN 881 | +96%
10636 | AAC | IEEE B02 11ac WiFi (160MHz, MGS0, 90pc duty cycie) WLAN 883 | t96%
10837 | AAC | IEEE 802.11ac WiFi {160MHz, MCS1. WLAN 879 | +06%

10838 | AAC | IEEE 802 11ac WiFi (160MHz, MCS2. 90pc duly cycle WLAN 386 | +9.6%

70639 | AAC | IEEE B02 11ac WiFi (160MHz, MCS3, 90pc dul WLAN 385 | +9.6%
70640 | AAC | IEEE 802 11ac WiFi (160MHz, MCS4_ SO0pe duly Cycie) WLAN 398 | +96%
10641 | AAC | IEEE 802.11ac WiFi (160MHz, MCS5. 90pc duly cycle) WEAN 906 | 1968%
10642 | AAC | IEEE B0Z.11ac WiFi (160MHz, MCS6. 90p¢ duly cycle) WLAN 906 | +96%
10643 | AAC | IEEE B02.11ac WiFi (160MHz, MCS7. 80p¢ duly Cycle) WLAN 889 | +98%
10644 | AAC | IEEE BO2 11ac WiF| {180MHz, MCSE. G0pe duly cycle) WLAN 905 | +96%
10645 | AAC_| IEEE B02 115 WiFI (160MHz, MGS9_80pc duly cyce) WLAN 911 | 296%
70646 | AAG | LTE-TDD (SC-FDMA, 1 RB, § MHz. QPSK, UL Subframa=2.7) LTE-TDD 1196 | +96%
10647 | AAF_| LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Sublrames2.7) LTE-TDD 1196 | 296 %
10645__| AAA | COMA2000 (1% Advanced) CDMAZ2000 | 345 | £96%
10852 | AAE | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-TOD 601 | 206%
10653 | AAE | LTE-TDD (OFDMA, 10 MHz. E-TM 3.1, Glipping 44%) LTE-TDD 742 | 296 %
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10654 | AAD | LTE-TDD (OFDMA, 15 MHz, E-TM 3.1, Clipping 44'%) LTE-TDD 606 | $96%
10655 AAE | LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) | LTE-TOD 21 296 %
10658 AAA | Puise Wavaform (200Hz, 10%) | Test 10.00 | 296%
106859 AAA | Puise Wavelorm (200Hz, 20%) | Test 6.99 296 %
10660 | AAA | Puise Waveform (200Hz, 40%) | Test 398 296%
10861 | AAA | Pulse Waveform (200Hz, 50%) Test 222 | $96%

| 10862 AAA | Puise Waveform (200Mz, 80%) - Test 0487 296 %
10670 | AAA | Bluetooth Low Energy __Bluetooth 219 | +98%
10671 AAA | |EEE 802.11ax (20MHz, MCSO, 90pc duty cyche) . WLAN 9.09 +986%
10672 AAA | IEEE 802.11ax (20MHz MCS1, 90pc duty cycie) WLAN 857 +96 %
10673 AAA | IEEE 802.11ax (20MH2, MCS2, 90pc duty cycie) WLAN B8.78 £96% |
10674 AAA | IEEE 802 11ax (20MHz, MCS3, 90pc duty cycle) WLAN 8.74 =296 %
10675 | AAA | IEEE 802 11ax (20MHz, MCS4, 90pc duty cycls) WLAN 890 | £98%
10676 | AAA | IEEE 802 11ax (20MHz, MCS5, 90pc duty cycle) WLAN B77 | 9.6 %
10677 AAA | |EEE 802 11ax (20MHz, MCS8, 90pc duty cycie) WLAN 873 =296 %
10678 AAA | |EEE B02 11ax 7, MCS7, 80pc duty cycle) WLAN 878 296 %
10679 AAA | |EEE B02.11ax jmt, MCS8, 90pc duty cycle) WLAN 8.89 +06%
10680 | AAA | IEEE 802 11ax {20MHz, MCS9, 90pc duty cycle) WLAN 880 | +96%
10681 AAA | |EEE B02.11ax (20MHz, MCS 10, 80pc duty cycle) WLAN 8.62 +96 %
10662 | AAA | IEEE 802 11ax (20MHz, MCS11, B0pc duty cycle) WLAN 883 | :06%
10663 | AAA | IEEE B02 11ax (20MHz, MCSO, 99pc duty cycle) WLAN A +06%
10684 | AAA | IEEE 802 11ax (20MHz, MCS1, 39pc duty cycle) WLAN 06 %
10685 AAA | |EEE 802.11ax (20MHz. MCS2, 99pc duly cycle) WLAN . +96%
10666 AAA | |EEE 802.11ax (20MHz, MCS3, 98pc duty cycle) WLAN 8.28 + ¥
10687 AAA | IEEE 802 11ax (20MHz, MCS4, 98pc duly cycle) WLAN 8.45 1 9.6 %
10688 | AAA | IEEE 802 11ax (20MHz. MCS5, 98pc duly cycle) WLAN 829 | +06%
10689 | AAA | IEEE 802 11ax (20MHz. MCSS, 88pc duly cycle) WLAN 855 | 96%
10680 | AAA | IEEE 802.11ax (20MHz. MCS7, 59pc duty cycle) WLAN 820 | 306%
10681 AAA | |EEE 802.11ax (20MHz. MCS8, S9pc duly cycle) WLAN 25 9.6 %
10652 | AAA_| IEEE BD2.11ax (20MHz. MCS3, $9p¢ duly cycle) WLAN 20 | 206%
10693 AAA | IEEE 802 .11ax (20MHz. WMW) WLAN .28 206%
10624 | AAA | IEEE 802 11ax (20MHz, MCS11, $8pc duty cycle) WLAN .57 196 %
10685 | AAA | IEEE 802 11ax (40MHz, MCSO0. S0pc duty cycle) WLAN 8.78 196%
10696 | AAA | IEEE 802 11ax (40MHz, MCS1, S0pc duty cycle) WLAN 81 | 296%
10687 | AAA | IEEE 802.11ax (40MHz, MCS2. m_y_gc_@ WLAN 81 | 296%
10658 AAA | IEEE 802 11ax (40MHz, MCS3. WLAN 88 296%
10869 AAA | IEEE 802 11ax (40MHz, MCS4. WLAN 8.82 96 %
10700 AAA | IEEE 802 11ax (40MHz, MCS5. SOpc duty cycle) WLAN B.73 +9.6 %
10701 AAA | IEEE 802 11ax (40MHz, MCSS, S0pc duty cycle) WLAN 86 296%
10702 | AAA | IEEE 802 11ax (40MHz, MCS7. S0pc duty cycle) | WLAN 70 | 296% |
10703 AAA | IEEE 802 11ax (40MHz. MCS8. dut WLAN 82 | 298%
10704 AAA | IEEE 802 11ax (40MH2z, MCS9. 50pc duty cycio) WLAN 856 | +96%
10706 AAA | IEEE 802 11ax (40MHz, MCS10. SOpc duty cydie) WLAN 869 | $96%
10706 | AAA | IEEE 802 11ax (40MHz, MCS11, S0pe duty cycie) WLAN 86 | 296%
10707 AAA | IEEE 802 11ax (40MHz, MCSO0. 99pc duty cycle) WLAN .32 £96 %
10708 | AAA | IEEE 802 11ax (40MHz, MCS1. 99pc duty cycie) WLAN .58 +956% |
10708 | AAA | IEEE 802.11ax (40MHz, MCS2, 99pc duty cycle) WLAN .33 +96 %
10710 AAA | |EEE 802 11ax [40MHz, MCS3. 99pc duty cycle) WLAN 8.29 ¢ %o
10711 AAA | IEEE B02 11ax (40MHz, MCS4. dui WLAN 8.39 +96%
10712 AAA | IEEE 802 11ax (4DMHz, MCSS. 99pc duty cycle) WLAN .67 $+96%
10713 | AAA | |EEE 802 11ax (40MHz, MCS6, du WLAN 5.33 +96 %
10714 AAA | IEEE 802 11ax (40MHz, MCS7, 99pc duty cycle) WLAN .26 +96%
10715 AAA | |EEE 802 11ax (40MHz, MCSB, 99pc duty cycle) WLAN 845 £96%
10716 AAA | IEEE 802 11ax (4DMHz, MCS9, 98pc duty cycle) WLAN 8.30 196%
10717 AAA | |EEE 802 11ax (40MHz, MCS10, 89pc duty cycle) WLAN 48 +96%
10718 | AAA | |EEE BO2 11ax (40MHz, MCS11, 89pc duty cycle) WLAN 24 +96%
10718 AAA | |IEEE 802 11ax (B0OMHz, MCSO, 90pc duty cycle) WLAN 881 +96%
10720 | AAA | IEEE B02 11ax {80MHz, MCS1, 90pc duly cycle) WLAN 8.87 +96%
10721 AAA | |EEE 802 11ax (BOMHz, MCS2, 80pc duty cycle) WLAN 876 298%
10722 | AAA | |EEE 802 11ax (BOMHz, MCS3, 90pc duly cycle) WLAN 855 +96 %
10723 | AAA | IEEE 802 11ax (BOMHz. MCS4, 90pc duly cycle) WLAN 870 | 296% |
10724 AAA | IEEE 802 11a8x (BOMH2, MCS5, 90pc duty cycle) WLAN 8.80 £96%
10725 | AAA | |EEE 802 11ax {BOMHz. MCS6, 90pc duty cycle) WLAN 8.74 £96% |
10726 AAA | |EEE BO2 11ax {(BOMHz, MCS7, 80pc duty cycle) WLAN 8.72 296% |
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10727 | AAA | IEEE 602 11ax (BOMHz, MCSB, 90pc duty cycle) WLAN 86| $96%
10728 | AAA | IEEE BO2 11ax (BOMHz, MCS9, 80pc duty cycle) WLAN 65 | £96%
10729 | AAA | IEEE B2 11ax (BOMHz, MCS10, 80pc duty cycle) | WLAN 864 | £96% |
10730 | AAA | IEEE BO2 11ax (BOMHz, MCS11, 80pc duty cycle) WLAN 887 | £96%
10731 | AAA_| IEEE 802 11ax (BOMHz, MCSD, 99pc duty cycie) WLAN 842 | +96 %
10732 | AAA | IEEE B02 11ax (80MHz, MCS1, 99pe duty cycse) WLAN 846 | =96 %
10733 | AAA | IEEE 802 11ax (B0MHz, MCS2. 99pc duty cycke) WLAN 640 | +98 %
10734 | AAA | IEEE B0Z 11ax (BOMHz, MCS3, 99pc duty cyce) WLAN 825 | +06% |
10735 | AAA | IEEE B02.11ax (BOMHz, MCS4. 99pc du WLAN : +96%
10736 | AAA | IEEE 802 11ax (80MHz, MCSS, 89pc duty cycie) WLAN 37| 296%
10737 | AAA | IEEE 802 11ax (80MHz, MCSB. 99pC duty cyce) WLAN 36 | +96%
10738 | AMA | IEEE B02 11ax (80MHz, MCS7. 99pc duty cycle WLAN 42 | 2986%
10739 | AAA_| IEEE 802 11ax (80MHz, MCSB. 99pc duty cycie WLAN 29 | £96%
10740 | AAA | IEEE B02 11ax (80MHz. MCSS, 99pc duty cycle WLAN 48| £9.6 %
10741 | AAA | IEEE 802115 (80MHz, MCS 10, 89pc duty cycle) WLAN 40 | 208 %
10742 | AAA | IEEE B02.11ax (80MHz, MCS11, 99pc duty cycle) WLAN 843 | +96% |
10743 | AAA | IEEE 802 113x (160MHz, MCSO. S0pc duty cycle) WLAN BO4 | 296%
10744 | AAA_| IEEE 802.11ax (160MHz. MCS1. 90pc duty cycle) WLAN 16| +96% |
10745 | AAA | IEEE B02.11ax (160MHz. MCS2. 90pc duly cycle) WLAN 93 | +96%
10746 | AMA | IEEE 802.11ax (160MHz, MCS3. 90pc duty cycle) WLAN a. 206%
10747 | AAA | IEEE 802 11ax (180MHz, MCS4, S0pe duty cycle) WLAN 908 | £06%
10748 | AAA | IEEE B02.11ax (160MHz. MCS5, S0pc duly cycle) WLAN 893 | +06%
10749 | AAA | IEEE 802.11ax (160MHz2, MCS6, S0pc duly cycle) WLAN 890 | +96%
10750 | AAA | IEEE 802.11ax (160MHz MCS7. 90pc duly cycle) WLAN 870 | +06%
10751 | AAA | IEEE 802.11ax (160MHz, MCS8, 90pc duly cyclo) WLAN 882 | 206%
10752 | AAA_ | IEEE 8021 1ax (160MHz, MCS3, S0pc duly cycle) WLAN 881 | t06%
10753 | AAA | IEEE 802.11ax (160MHz MCS10, $0pc duly cycle) WLAN 9.00 | +9.6%
10754 | AAA | IEEE 802.11ax (160MHz MCS11, 90pc duly cycle) WLAN 894 | +96 %
10755 | AAA | IEEE 802.11ax (160MHz, MCS0, 89pc duly cycle) WLAN 864 | +06%
10756 | AAA | IEEE 802.11ax (160MHz2. MCS1, 98pc duly cycle) WLAN 877 | +96%
10757 | AAA | IEEE 802.118x (160MHz. MCS2, 99pe duty cycle WLAN 877 | :06%
10758 | AAA | IEEE 802.11ax (160MHz, MCS3, 99pc duly cycle WLAN 168 | $96%
10759 | AAA | IEEE 802.11ax (160MHz. MCS4, 99pc duly cycie) WLAN 58 | £06%
10760 | AAA | IEEE 802.11ax (160MHz, MCS5, 93pc duly cycie) WLAN 49 | 206%
10761 | AAA | IEEE 802 11ax (160MHz, MCSS, 98pc duty Gycie) WLAN 858 | +06%
10762 | AAA_| IEEE 802.11ax (160MHz, MCS7, 29pc duty cycle) WLAN 840 | 206%
10763 | AAA | IEEE B2 11ax (160MHz, MCS8, 99pc duty cycie) WLAN 853 | +06%
10764__| AAA | IEEE 802.11ax {160MHz, MC39, 89pc duty cycle) WLAN 854 | +96%
10765 | AAA | IEEE 802.11ax {160MHz, MCS10, 99pc duty cycle) WLAN 854 | +06%
10766 | AAA | IEEE 802.11ax {160MHz, MCS11, 88pc duty cycle) WLAN 851 | +06% |
10767 | AAB | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 15 &Hz) 5G NR FR1 99 | £06%
TDD

10768 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 15 kHz) SGNRFR1 | 801 | t96%
TDD

10760 | AAB | 5G N [CP-OFDM. 1 R8, 15 MHz, GPSK, 15 kHz) SGNRFR1 | 801 | 06%
TDD

10770 | AAB | 5G NR (CP-OFDM. 1 RB, 20 MHz, QPSK, 15 kHz) SGNRFR1 | 802 | +06%
DO

10771 | AAB | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 15 kHz) SGNRFR1 | 802 | 06 %
DO

10772 | AAB | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 15 kHz) ?go NRFR1 | 823 | 296%

10773 | AAB | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 15 kHz) SGNRFR1 | 8.03 | £96%
0O

10774 | AAB | 56 NR (GP-OFDM, 1 RB, 50 MHz, GPSK, 15 kHz) sem NRFR1 | 8.02 | t86%

70776 | AAB | 56 NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 15 kHz) SGNRFR1 | 830 | +06%
TDO

10776 | AAB | 5G NR (CP-OFDM, 50% RB, 20 MHz, OPSK. 15 kH2) SGNRFR1 | 834 | 198%
TOD

10780 | AAB | 56 NR (CP-OFDM, 50% RB, 30 MHz, QPSK. 15 kHz) fTvgo NRFR1 | 838 | +96%

10781 | AAB | 5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK. 15 kHz) SGNRFR1 | 638 | £9.6%
| TDD
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10782 | AAB | 5G NR (CP-OFDM, 50% RB, 50 MHz, QPSK, 15 kHz) 1_ % c;qn FRT | 843 | £96%
10783 | AAB | 5G NR (CP-OFDM, 100% RB, 5 MHz. QPSK, 15 kHz) SGNRFR1 | 831 | £96%
10784 | AAB | G NR (CP-OFDM, 100% RB, 10 MHz. QPSK, 15 kHz) ‘ ;gem FR1 | 829 | =86 %

o785 | AAB | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK. 15 kHz) i ;“%Em FRT | 840 | z96%
10786 | AAB | 5G NR (CP-OFDM, 100% RB, 20 MHz, GPSK. 15 kHz) S5GNRFR1 | B35 | =96 %
10787 | AAB | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz) BTgDNR FR1 | 844 | 296 %
10788 | AAB | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 15 kHz) ngl:m FR1 | 839 | =06%
10789 | AAB | 5G NR (CP-OFDM. 100% RE, 40 MHz, QPSK, 15 kHz) ;go NRFR1 | 837 | +96%
70750 | AAB | 56 NR (CP-OFOM, 100% RB. 50 MiHz, OPSK, 15 KHz) £D NRFR1 | 838 | x96%

70781 | AAB | 5G NR (CP-OFDM, 1 RB, & MRz, QPSK, 30 kHz) ;go NRFR1 | 783 | +9.6%
10792 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz. QPSK, 30 kHz) gom FR1 | 7082 | 296%
10793 | AAB | 5G NR {CP-OFDM, 1 RB, 15 MHz, QPSK, 30 kHz) ;gt:m FRT | 786 | £96%
10794 | AAB | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK. 30 kHz} l EE%R FR1 | 782 | 296%
10795 | AAB | 56 NR (CP-OFDM, 1 RB, 25 MHz, GPSK_ 30 kHz) SGNRFR1 | 784 | +96%
10796 | AAB | 5G NR (GP-OFDM, 1 RB, 30 MHz, QPSK. 30 kHz) 23'3« FR1 | 782 | £06%
10797 | AAB | 5G NR (CP-OFDM, 1 RE, 40 MHz, QPSK, 30 kHz) ;gzn FR1 | 801 | £96%
10798 | AAB | 5G NR (CP-OFDM. 1 RB, 50 MHz, QPSK, 30 kHz) g?»m FR1 | 789 | t96%
10799 | AAB | 5G NR (CP-OFDM. 1 RB, 60 MHz, QPSK, 30 kHz) £° NRFR1 | 793 | +96%
10801 | AAB | 5G NR (CP-OFDM. 1 RB, 80 MHz, QPSK, 30 kHz) 753‘3«; FR1 | 788 | t96%
10802 | AAB | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 30 kHz) ;gom FR1 | 787 | +96%
10803 | AAB | 5G NR (CP-OFDM, 1 RB. 100 MHz, CPSK, 30 kHz) uT??m FR1 | 703 [£96% |
10805 | AAB | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 30 kHz) ;g?m FR1T | 834 | £96%
10806 | AAB | 5G NR (CP-OFDM, 50% RB, 15 MHz, GPSK, 30 kHz) ;g?m FRY | 837 | £96%
10809 | AAB | 5C NR (CP-OFDM, 50% RB, 30 MMz, QPSK, 30 kHz) ! ;gcr,m FRT | B34 | t96%
10810 | AAB | 5G NR (CP-OFDM, 50% RB, 40 MHz. GPSK, 30 kHz) ;g?m FR1 | 834 | t96%
0872 | AAB T BGNR {CP-OFDM, 50% RB, 60 MHz, QPSK. 30 kHz) EE%R FRT | 8435 | +96%
10817 | AAB | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK._ 30 kHz} gem FR1 | 835 | +96%
10818 | AAB | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kMz) ng?m FR1 | 834 | t968%
10819 | AAB | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 30 kHz) ;gom FR1 | 833 | 296%
10820 | AAB | 5G NR (CP-OFCM, 100% RB, 20 MHz, QPSK, 30 kHz) gom FR1 | B30 | =96%
10821 | AAB | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 30 kHz) ;2?m FR1 | B41 | 296 %
10822 | AAE | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) gg[:m FR1 | 847 | =96%
10823 | AAB | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK. 30 kHz) %:;Zm FR1 | 836 | £9.0%
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10824 | AAB | 5G NR [CP-OFDM, 100% RB. 50 MHz. GPSK, 30 kHz) 5GNRFR1 | 839 | t96%
10825 | AAB | 5G NR [CP-OFDM, 100% RE, 60 MHz, QPSK, 30 kHz) 5'rgc'>m FR1 | 641 | x06%
10827 | AAB | 5C NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 1 IsgDNR FR1 | B42 | t96%
0828 AAB T 5GRR {CP-OFDM, 100% R8, 90 MHz, QPSK, 30 kHz) ;gom FR1 | 843 | £t96%
10828 | AAB | 5G NR (CP-OFDM. 100% RB, 100 MHz, QPSK, 30 kHz) ng?un FR1 | B840 | £96%
10830 | AAB | 5G NR (CP-OFDM. 1 RB, 10 MHz, QPSK, 60 kHz) ;g‘:m FRT | 763 | 296%
10831 | AAB | 5G NR (CP-OFDM. 1 RB, 15 MHz, QPSK, 60 kHz) ;goua FR1 | 773 | £96%
10832 | AAB | §G NR (CP-OFDM, 1 RB, 20 MHz, QPSK. 60 kHz} ngl:m FR1 | 774 | £+96%
10833 | AAB | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK. 60 kHz) g?«n FRT | 770 | £98%
10834 | AAB | 50 NR (CP-OFDM, 1 RB, 30 MHz. QPSK. 60 kHz) gl:lR FR1 | 775 | 296%
10835 | AAB | G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 80 kHz) sTg?«R FR1 | 7.70 | +0.6% |
10836 | AAB | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK_ &C kHz) g?«n FR1 | 766 | 296%
10837 | AAB | 5G NR (CP-OFDM, 1 RB, 60 MHz, QPSK, 60 kHz) g?m FR1 | 768 | 296%
10839 | AAB | 5G NR (CP-OFDM, 1 RB. 80 MHz, QPSK, 80 kHz) gt:m FR1 | 7.70 | t96%
10840 | AAB | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 60 kHz) g?m FR1 | 767 | +t86%
10841 | AAB | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 60 kHz) ;gc:ﬂ FR1 | 7.71 | t96%
10842 | AAB | 5G NR (CP-OFDM. 50% RB, 15 MHz, QPSK, 60 kHz) EGNRFR1 | 849 | +96%
10844 | AAB | 56 NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 60 kHz) mmm FR1 | 834 | 196 %
0846 | AAB | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK_ 60 kHz) ;go NRFR1 | 841 | +06%
0854 | AAB | 5GNR {CP-OFDM. 100% RE, 10 MHz, QPSK, 60 kHz) S5GNRFR1 | 834 | +96%
10855 | AAB | 5G NR (CP-OFDM. 100% RB, 15 MHz, QPSK, 60 kHz} ;go NRFR1 | 836 | +96%
10856 | AAB | 5G NR (GP-OFDM. 100% RB, 20 MHz, QPSK, 60 kHz) goun FRT | 837 | 296%
70857 | AAE | 5G NR (CP-OFDM. 100% RB, 25 MHz, QPSK, 60 kHz) ;g';xa FR1 | 835 | 206%
10856 | AAB | 50 NR (CP-OFDM, 100% RB, 30 MHz, QPSK. 80 kHz) 5GNRFR1 | 836 | 296%
10859 | AAB | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK. 60 kHz) gpﬁ'ﬁ?ﬁ‘ 834 | 296%
10860 | AAB | 5G NR (CP-OFDM, 100% RE, 50 MHz, QPSK_ 60 kHz) ng?m FRT | 841 | 2896%
10861 | AAB | 65G NR (CP-OFDM, 100% REB, 60 MHz, QPSK, 60 kHz) gam FRT | 840 | £98%
10863 | AAB | 50 NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 60 kHz) g?m FR1 | B41 | =08 %

| 10864 | AAB | 5G NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 60 kHz) %z"“ FR1 | 837 | 296%

| 10865 | AAB | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK_ 60 kHz) % Sm FR1 | 841 | 296%
10866 | AAB | 5G NR (DFT-5-OFDM. 1 RB, 100 MHz, QPSK, 30 kHz) S5GNRFR1 | 568 | £96 %
10888 | AAB | 50 NR (DFT-5-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) ng?m FR1 | 589 | =068%
10889 | AAC | 5G NR (DFT-5-OFDM. 1 RB, 100 MHz, QPSK, 120 kHz) | ;TEZm FRZ | 675 | <96 %
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10870 | AAC [ 5G NR {DFT-s-OFDM, 100% R8, 100 MHz. QPSK_ 120 kHz) 5GNRFR2 | 586 | +96%
10871 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 160AM, 120 kHz) E?m FRZ | 575 | +96%

10872 | AAC | 5G NR (DFT-s-OFDM, 100% KB, 100 MHz, 16QAM, 120 kHz) ;gr:mﬁz' 7852 | t96%
10873 | AAC | 65G NR (DFT-5-OFDM. 1 RB, 100 MHz, 640AM, 120 kHz| ;gin FRZ | 661 | £96%
10874 | AAC | 5G NR (DFT-s-OFDM, 100% RB. 100 NiHz, G4QAM, 120 kHz) Egia FR2 | 665 | :96%
10875 | AAC | 5G NR (CP-OFDM. 1 RB, 100 MHz, OPSK, 120 kHz) :tg‘im FRZ | 778 | +96%
10876 [ AAC | 5G NR (CP-OFDM. 100% RB, 100 MHz, QPSK, 120 kHz) ng?m FRZ | 839 | +96%
10877 | AAC | 5G NR (CP-OFDM, 1 R8, 100 MHz, 16QAM, 120 kHz) ;gr)m FRZ | 705 | +96%
10878 | AAC | 5G NR (CP-OF DM, 100% RB, 100 MHz, 16QAM, 120 kHz) sTg(r)uR FRZ | 841 | t96%
10879 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz. 64QAM, 120 kHz) » ;g?qa FRZ | 812 | 296%
10830 | AAC | 5G NR (CP-OFDM, 100% RB, 100 MHz. 640AM, 120 kHz) sT,g%R FRZ | 838 | =96%
10881 | AAC | 5G NR (DFT-s-OFDM. 1 RB, 50 MHz, GPSK, 120 kHz) gge«n FR2 | 575 | z96%
10882 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) ;g?un FRZ | 596 | £96%
10883 | AAC | 5G NR (DFT-5-OFDM. 1 RB. 50 MHz. 16QAM, 120 kHz) ng[:m FRZ | 657 | +96%
10864 | AAC | 5G NR (DFT-s-OFDM, 100% RB. 50 MHz, 160AM, 120 kHz) 20 NRFRZ | 653 | +96%
10865 | AAC | 5G NR (OFT-3-OFDM, 1 RB, 50 MHz, B4QAM, 120 kHz) go NRFRZ | 661 | £96%
10886 | ARG 5G NR (DFT-5-OFDM, 100% RB, 50 MHz, GAQAM, 120 kHz) lgo NRFRZ | 665 | +96%
10887 | AAC | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) TSGD?‘JR FR2 | 778 | z96%
10888 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK. 120 kHz) t ;g?wn FR2Z | 835 | £96%
10888 | AAC | 5G NR (CP-OFDM. 1 RB, 50 MHz, 16QAM, 120 kHz) ;gcr’m FRZ | 802 | +08%
10880 | AAC | 5G NR (CP-OFDM. 100% RB, 50 MHz, 16QAM, 120 kHz) ;glim FRZ | 840 | +96%
10891 | AAC | 5G NR (CP-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) ng‘:m FRZ | 813 | t96%
10892 | AAC | 5G NR (CP-OFDM, 100% RE, 50 MHz, B4QAM, 120 kHz) :_S(EENR FR2 | 841 | £+96% |

':el;'c;:llmy 15 determined using the max. deviation from linsar resp applying ractanguier distribution and & expressed for the square of the

Vi &
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Accredted by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Muttilateral Agr for the recognition of calibration certificates

cient  KES (Dymstec) Cortificats No: D5GHZzV2-1170_Feb20
CALIBRATION CERTIFICATE |
Otject D5GHzV2 - SN:1170

Calibration procedure!s) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-8 GHz

Callbration date February 26, 2020

This calibration certdicate documends the traceability to national standards, which realize tha phrysical units of measuraments (S1)
The measurements and tha uncerainties with confidence probability are given on the following pages and ara part of the cardificate

All catbrations have been conducted in the closed laboralory facilily: envirgament teenperatune {22 = 3°C and hurniddty < 70%.

Calibration Equipment used (METE ¢ritical for caiibration)

Primary Standasds Dy Cal Date (Centficate No.) Scheduled Catibeation

Powor mater NRP SN 104778 03-Apr-19 (No. 217-02692/025853) Ape-20

Power sansor NRP-Z81 SN 103244 05-Apr-18 (No. 217-02652) Ape-20

Power sansor NRP-291 SN 103245 03-Apr-18 (No. 217.02853) Ape-20

Refarance 20 dB Attenuator SN 5058 (20k) 02-Apr-19 (No, 217-02664) Apr-20

Type-N mismatch combination SN, 5047.2/ 06327  04-Apr-19 {No. 217-02695) Age-20

Rederence Probe EX30V4 SN: 3503 31-Dec-19 (No, EX3-3503_Dec19) Dec-20

DAE4 SN; 601 27-Dec-19 (No. DAE4-601 Dec19) Dec-20

Secondary Standards 0w Check Date (In bouss) Scheduled Chack

Power meter E44198 SN GBI9512475 30-0c1-14 (In house check Feb-19) In house chack: Oct-20

Power sensar HP BAE1A SN US37282783 07-0ct-15 |in house check Oct-18) In house check: Oct-20

Power sansor HP B481A SN MY41052317 07Qct 15 {in house check Oct-18) In house chack: Oct-20

RF gensrator R&S SMT-08 SN 100972 15-Jun-15 (in house chock Oct-18) In house check: Oct-20

Network Analyzae Agilent EBISBA | SN US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20
Name Function Saygnature

Calbrated by: Jelon Kastrab Laboratory Techrican

/ -
Agproved by Kalja Pokovic Technical Manager ﬂi’@

Issued: February 26, 2020

This calbration certilicate shall not be reproduced except In full without written approval of the laborasory.
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Calibration Laboratory of é\»\‘@w‘,&

Schmid & Partner i;\\:/“/l E’:.
Engineering AG S F

Zeughausstrasse 43, 8004 Zurich, Switzerland U NS

Accredited by the Swiss Accreditation Senioe (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilsteral Ag for the recognition of calibration certificates
Glossary:

TSL tissue simulating liquid

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

Schwelzerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

wow

Accreditation No.: SCS 0108

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016

¢) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
o 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.
e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

o 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

probability of approximately 95%.

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

DASY Version DASY5 V52104
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =« 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz = 1 MHz
5300 MHz £+ 1 MHz
5500 MHz & 1 MHz
5600 MHz + 1 MHz
5800 MHz =+ 1 MHz

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 35.126% 448 mho/m 6 %

Head TSL temperature change during test <05°C ees
SAR result with Head TSL at 5200 MHz

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

SAR measurad 100 mW input power 7.99 Wikg

SAR for nominal Head TSL parameters nomalized 10 1W 79.4 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input power 227 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22,5 Wikg = 18.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4,76 mho/m
Measured Head TSL parameters (220+02)"C 349+6% 457 mho/m + 6 %
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 Conditian
SAR measured 100 mW input power B.32 Wikg :
SAR for nomina!l Head TSL parameters normalized to 1W B82.6 W/kg = 19.9 % (k=2)
\
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.36 Wikg ‘
SAR for nominal Head TSL parameters normalized to 1W 23.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.96 mho/m
Measured Head TSL parameters {220+02)°C 346x6% 4.78 mho/m £ 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
SAR measured 100 mW input power 8.52 Wikg
SAR for nominal Haad TSL parameters normalized to 1W 84.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 239 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23,6 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 220°C 355 5.07 mhoim

Measured Head TSL parameters {(220202)°C 3M526% 4.88 mho/m 86 %

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 mnput power 8.42 Wikg

SAR for nominal Head TSL parameters nomalizedto 1W | 83.6 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.39 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 23.7 W/kg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calcutations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220202)°C 342+86% 5.08 mho/m = 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 818 Wikg

SAR for nominal Head TSL parameters nosmalized ta 1W 81.1 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 229 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.7 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, transiormed to feed point

5070Q-98jQ

Retumn Loss -20.2dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transtformad 10 feed paint 4970Q-62iQ

Return Loss -24.1dB
Antenna Parameters with Head TSL at 5500 MHz

Impadance, transformed to feed point NTN-57iQ

Retum Loss -24.7 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5620-45iQ

Retumn Loss -22.9dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to fead point 56310-58 0

Retum Loss -21.9dB
General Antenna Parameters and Design

l Electrical Delay (one direction) I 1.200 ns ]

After long term use wath 100W radiated power, only a slight warming of the dipolé near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conducter 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 aof the dipoles, small end caps

are added to the dipale arms in order to improve matching when loaded according 10 the pesition as explained in the
"Measurement Conditions” paragraph. The SAR data ara not affected by this change. The overall dipole length 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

feadpoint may be damaged
Additional EUT Data

Manutactured by l

SPEAG

]
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DASYS5 Validation Report for Head TSL

Date: 26.02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1170

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

Medium parameters used: = 5200 MHz; 0 =4.48 S/m; & = 35.1: p = 1000 kg/m‘ .
Medium parameters used: £ = 5300 MHz; o =4.57 $/m; & = 34.9; p= 1000 kg/m"
Medium parameters used: f = 5500 MHz; 6 = 4,78 S/m; & = 34.6; p = 1000 kg/m"
Medium parameters used: f= 5600 MHz; o =4.88 S/m; g, = 34.5; p = 1000 l\glml !
Medium parameters used: { = 5800 MHz; o = 5.08 S/m; &, = 34.2{ p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.49, 5.49, 5.49) @ 5300
MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvFE(5.01, 5.01,
5.01) @ 5800 MHz: Calibrated: 31.12.2019

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

o Electronics: DAE4 Sn601; Calibrated: 27.12.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA: Seraal: 1001
o DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.45 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 28.7 Wikg

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.27 W/kg

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

Ratio of SAR at M2 1o SAR at M| = 68.9%

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.59 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR(1 g) = 8.32 W/kg; SAR(10 g) = 2.36 W/kg

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

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

Maximum value of SAR (measured) = 18.9 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.69 Vim; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 8.52 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 10 SAR at M1 = 66.2%

Maximum value of SAR (measured) = 19.7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.53 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.6 W/kg

SAR(1 g) = 8.42 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| =67.3%

Maximum value of SAR (measured) = 19.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.68 V/m; Power Dnft =-0.00 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) =8.18 W/kg; SAR(10 g) = 2.29 Wikg

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

Ratio of SAR at M2 to SAR at M1 =65.2%

Maximum value of SAR (measured) = 19.3 Wikg

dB
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =178 W/kg = 12.51 dBW/kg
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Impedance Measurement Plot for Head 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 nonmetallic container. Trapped
air bubbles beneath the flange were minimized by placing the probe at a slight angle.
3) The complex admittance with respect to the probe aperture was measured.
4) The complex relative permittivity €’ can be calculated from the below equation (Pournaropoulos and
Misra):

o xdf2
&)

SR Lot ! J COs ¢ :
[ln(/) a )]' Ja Ja JO

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, rz.= p 2+ p 2 — 2pp 'cos¢p ', w is the angul
ar frequency, and j = —1.

dgﬁ'u’p'dﬂ
’

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

T.:.?Zl;e Water Sugar Salt DGBE Bacteriacide HEC Mineral Oil Emulsifiers
HSL5GHz 78% - 2% - - - 11% 9%
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