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SECTION 1

REPORT SUMMARY

Specific Absorption Rate Testing of the
Axnes Aviation MP30

Document 75946122 Report 03 Issue 1 Page 3 of 31

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

1.1 REPORT MODIFICATION RECORD

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Issue Description of Change Date of Issue
1 First Issue 14 October 2019
1.2 INTRODUCTION

The information contained in this report is intended to show verification of the Specific
Absorption Rate Testing of the Axnes AS, MP30 to the requirements of
KDB 447498 D01 v06 General RF Exposure Guidance.

Objective

Applicant

Manufacturer

Model Number

Serial/IMEI Number(s)
Number of Samples Tested
Hardware Version

Software Version

Test Specification/Issue/Date
Order Number

Date of Receipt of EUT
Start of Test

Finish of Test

Related Document(s)

Name of Engineer(s)

Document 75946122 Report 03 Issue 1

To perform Specific Absorption Rate Testing to determine
the Equipment Under Test's (EUT’s) compliance with the
requirements specified of KDB 447498 D01 v06 General
RF Exposure Guidance, for the series of tests carried out.

Axnes AS
Axnes AS
MP30

010 300 R10
1

R10
AXS-SW-0511
KDB 447498 D01 v06 General RF Exposure Guidance
802298

30 May 2019
31 May 2019

19 August 2019

FCC 47 CFR 2.1093: 2018
KDB 865664 — D01 v01r04
KDB 865664 — D02 v01r02
KDB 648474 — D04 v01r03
KDB 447498 — D01 v06
IEEE 1528: 2013

Aasim Butt

Stephen Dodd
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1.4

1.4.1

COMMERCIAL-IN-CONFIDENCE

BRIEF SUMMARY OF RESULTS

The measurements shown in this report were made in accordance with the procedures
specified KDB 447498 D01 v06 General RF Exposure Guidance.

The maximum 1g volume averaged stand-alone SAR found during this Assessment:

Max 1g SAR (W/kg) Body | 0.18 (Measured) | 0.69 (Scaled)

The maximum 1g volume averaged SAR level measured for all the tests performed did not exceed the limits for

General Population/Uncontrolled Exposure (W/kg) Partial Body of 1.6 W/kg.

TEST RESULTS SUMMARY

System Performance / Validation Check Results

Prior to formal testing being performed a System Check was performed in accordance with
KDB 865664 and the results were compared against published data in Standard
IEEE 1528-2013. The following results were obtained: -

System performance / Validation results

Max 1g SAR Percentage
Date Frequency (MHz) ?\A/\?/)Ii l)% SAR (W/kg) Drift on
g Target Reference
31/05/2019 450 MHz 4.54 4.69 -3.20
20/06/2019 450 MHz 4.54 4.69 -3.20
21/06/2019 450 MHz 4.70 4.69 0.21
19/08/2019 450MHz 4.38 4.69 -6.61
*Normalised to a forward power of 1W
Document 75946122 Report 03 Issue 1 Page 5 of 31
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Results Summary Tables

UHF 16QAM Body (AXS-ANT-0300): 450 MHz Voice Body Specific Absorption Rate (Maximum
SAR) 1g Results

Measured 75 % Duty
Measured Scaled 1g Factor Scan

Test Channel | Frequency | Average Tune Up .
Position | Number | (MHz) Power (dBm) 1g SAR SAR Scaled 1g Figure

(dBm) (W/kg) (W/kg) SAR Number

(W/kg)

5mm
Front Q2 418 26.81 27.00 0.08 0.08 0.31 Figure 5
Facing
5mm
Rear Q2 418 26.81 27.00 0.08 0.08 0.29 Figure 6
Facing
5mm
Left Q2 418 26.81 27.00 0.08 0.08 0.30 Figure 7
Edge

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)
KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz
< 0.6W/kg when the transmission band is between 100MHz and 200MHz
< 0.4W/kg when the transmission band is = 200MHz
KDB 447498 D01 Section 6.1 A duty factor of 75% may be applied for PTT radios with voice activated transmission
capabilities to avoid the justification required for using a lower duty factor than what is supported by certain features built-
in within the radio.

UHF 16QAM Body (AXS-ANT-0310): 450 MHz Voice Body Specific Absorption Rate (Maximum
SAR) 1g Results

75 % Duty
Measured Measured Scaled 1g Factor Scan
Test Channel | Frequency | Average Tune Up .
Position | Number (MHz) Power (dBm) 19 SAR SAR Scaled 19 Figure
(dBm) (W/kg) (W/kg) SAR Number
(W/kg)
5mm
Front Q4 450 26.97 27.00 0.09 0.09 0.34 Figure 8
Facing
5mm
Rear Q4 450 26.97 27.00 0.07 0.07 0.28 Figure 9
Facing
5mm
Left Q4 450 26.97 27.00 0.08 0.08 0.31 Figure 10
Edge

Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (19)
KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:

< 0.8W/kg when the transmission band is < 100MHz
< 0.6W/kg when the transmission band is between 100MHz and 200MHz
< 0.4W/kg when the transmission band is = 200MHz
KDB 447498 D01 Section 6.1 A duty factor of 75% may be applied for PTT radios with voice activated transmission
capabilities to avoid the justification required for using a lower duty factor than what is supported by certain features built-
in within the radio.

Document 75946122 Report 03 Issue 1
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UHF 16QAM Body (AXS-ANT-0320): 450 MHz Voice Body Specific Absorption Rate (Maximum
SAR) 1g Results

Measured 75 % Duty
Test Channel | Ere A T U Measured Scaled 1g Factor Span
quency verage une Up
Position | Number (MHz) Power (dBm) 1g SAR SAR Scaled 1g | Figure
(dBm) (W/kg) (W/kg) SAR Number
(W/kg)
5mm
Front Q4 450 26.97 27.00 0.18 0.18 0.69 Figure 11
Facing
5mm
Rear Q4 450 26.97 27.00 0.15 0.15 0.58 Figure 12
Facing
5mm
Left Q4 450 26.97 27.00 0.17 0.17 0.65 Figure 13
Edge
5mm
Front Q4 450 26.97 27.00 0.17 0.17 0.64 Figure 11
Facing*
Limit for General Population (Uncontrolled Exposure) 1.6 W/kg (1g)
KDB 447498 D01 - Testing of other required channels within the operation mode of a frequency band is not required
when the reported 1g SAR for mid-band or highest output power channel is:
< 0.8W/kg when the transmission band is < 100MHz
< 0.6W/kg when the transmission band is between 100MHz and 200MHz
< 0.4W/kg when the transmission band is 2 200MHz
KDB 447498 D01 Section 6.1 A duty factor of 75% may be applied for PTT radios with voice activated transmission
capabilities to avoid the justification required for using a lower duty factor than what is supported by certain features built-
in within the radio.
*Repeated test with audio cable, coiled and positioned at a Omm separation distace to phantom.

143 Standalone SAR Test Exclusion Considerations (KDB 447498 D01)

The 1g SAR Test exclusion thresholds for 100 MHz to 6 GHz test separation distances < 50 mm
are determined by:

[(max power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)]
[Nf (sh2)] < 3.0, where

f (cH2) is the RF channel transmit frequency in GHz.

Power and distance are rounded to the nearest mW and mm before calculation.

The result is rounded to one decimal place for comparison.

When the maximum test separation distance is <5 mm, a distance of 5 mm is applied.

Frequency Power Distance Test
Band (MHz) (dBm) Power (mWw) (mm) Threshold Exclusion
UHF 450 MHz 450 27 501.19 5 67.2 No
Document 75946122 Report 03 Issue 1 Page 7 of 31
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1.4.4 Technical Description

The equipment under test (EUT) was an Axnes AS, PNG MP30 Transceiver, a component used
in the PNG wireless intercom system. The MP30 Transceiver operates in the UHF frequency
band (406.118 - 469.99 MHz). The transceiver supports GPS. The radio is used via a headset
or helmet. The radio is also capable of operating as an AlS alerting device. A full technical
description can be found in the manufacturer’'s documentation.

145 Test Configuration and Modes of Operation

The testing was performed with an integral battery supplied and manufactured by Axnes AS.
The battery was fully charged before each measurement. A non-terminated cable which would
normally be connected to a helmet or headset was connected to the device. For the test
configuration which yielded the highest SAR a repeated scan was performed with the cable
positioned at a Omm separation distance from the SAR phantom.

For body SAR assessment of the 406.118 - 469.99 MHz frequency band, which was tested over
three different ranges (dictated by the three supplied antennas), as no body worn accessories
are supplied with the EUT, testing was performed on the front, rear and left-hand surface of the
device, as these surfaces were within 25 mm proximity of the antenna, as per KDB 447498
DO1. The device was placed at a distance of 5 mm from the bottom of the Elliptical Flat
Phantom for all body testing. The Elliptical Flat Phantom dimensions are 600 mm major axis
and 400 mm minor axis with a shell thickness of 2.00 mm. The phantom was filled to a minimum
depth of 150 mm with the appropriate body simulant liquid. The dielectric properties were in
accordance with the requirements specified in KDB 865665.

The MP30 cannot transmit without the BST50 base station present as timing and timeslot
allocations are handled by the BST50 so the CP50 control panel and base station were
positioned outside the test chamber with its antenna in the chamber. In order for the handset to
transmit at full power a step attenuator was used between the base station main unit and the
base station antenna to simulate a virtual distance. The attenuaton level was increased until the
MP30 transciever was transmitting at full power with the basestation still receiving a stable
signal. The received signal was monitored on the CP50 control panel display. Prior to SAR
evaluations the power levels were measured to ensure the EUT was transmitting at the
maximum level.

The three antenna variants and corresponding usable frequency ranges are tabulated below.

Antenna Frequency Range Part Number

Low Range Antenna 390 - 430 MHz AXS-ANT-0300
Mid Range Antenna 410 - 450 MHz AXS-ANT-0310
High Range Antenna 430 - 470 MHz AXS-ANT-0320

Testing was performed in each position on the channel that gave the highest output power for
each antenna frequency range.

As the EUT has voice activated transmission capabilities a 75 % duty factor scaling was applied
as per KDB 447498 D01 section 6.1

Document 75946122 Report 03 Issue 1 Page 8 of 31
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Included in this report are descriptions of the test method; the equipment used and an analysis
of the test uncertainties applicable and diagrams indicating the locations of maximum SAR for
each test position.

Document 75946122 Report 03 Issue 1 Page 9 of 31

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

15 FCC POWER MEASUREMENTS

1.5.1 Method

Conducted power measurements were made using a Spectrum Analyser

1.5.2 Conducted Power Measurements

Channel Frequency (MHz) Modulation Measured Power (dBm) | Tune Up (dBm)
Q1 406.118 16 QAM 26.70 27.00
Q2 418.000 16 QAM 26.81 27.00
Q3 429.975 16 QAM 26.60 27.00
Q4 450.000 16 QAM 26.97 27.00
Q5 460.000 16 QAM 26.90 27.00
Q6 469.990 16 QAM 26.66 27.00
P1 406.118 8 PSK 26.35 27.00
P2 418.000 8 PSK 26.49 27.00
P3 429.975 8 PSK 26.30 27.00
P4 450.000 8 PSK 26.68 27.00
P5 460.000 8 PSK 26.56 27.00
P6 469.990 8 PSK 26.39 27.00

Document 75946122 Report 03 Issue 1
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SECTION 2

TEST DETAILS

Specific Absorption Rate Testing of the
Axnes Aviation MP30
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21 DASY5 MEASUREMENT SYSTEM

211 System Description

The DASYS5 system for performing compliance tests consists of the following items:

-

Mo waranl Saner g DASYS

Figure 1 System Description Diagram
A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant and
software. An arm extension for accommodating the data acquisition electronics
(DAE).
An isotropic field probe optimized and calibrated for the targeted measurement.
A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.
The unit is battery powered with standard or rechargeable batteries. The signal is optically
transmitted to the EOC.
The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for
the digital communication to the DAE. To use optical surface detection, a special version of the
EOC is required. The EOC signal is transmitted to the measurement server.

The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

A computer running Win7 professional operating system and the DASY5 software.

Remote control and teach pendant as well as additional circuitry for robot safety such as
warning lamps, etc.

The phantom, the device holder and other accessories according to the targeted measurement.

Document 75946122 Report 03 Issue 1 Page 12 of 31

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Probe Specification

The probes used by the DASY system are isotropic E-field probes, constructed with a
symmetric design and a triangular core. The probes have built-in shielding against static
charges and are contained within a PEEK enclosure material. These probes are specially
designed and calibrated for use in liquids with high permittivities. The frequency range of the
probes are from 6 MHz to 6 GHz.

Data Acquisition Electronics

The data acquisition electronics (DAE4 or DAE3) consist of a highly sensitive electrometer-
grade preamplifier with auto-zeroing, a channel and gain-switching multiplexer, a fast 16 bit AD-
converter and a command decoder with a control logic unit. Transmission to the measurement
server is accomplished through an optical downlink for data and status information, as well as
an optical uplink for commands and the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection. The input impedance of both the DAE4 as well as of the DAE3 box is 200MOhm; the
inputs are symmetrical and floating. Common mode rejection is above 80 dB.

SAR Evaluation Description

The DASYS5 software includes all numerical procedures necessary to evaluate the spatial peak
SAR values.

Based on the IEEE 1528 standard, a new algorithm has been implemented. The spatial-peak
SAR can be computed over any required mass.

The base for the evaluation is a "cube" measurement in a volume of 30mm3 (7x7x7 points). The
measured volume must include the 1 g and 10 g cubes with the highest averaged SAR values.
For that purpose, the centre of the measured volume is aligned to the interpolated peak SAR
value of a previously performed area scan. If the 10g cube or both cubes are not entirely inside
the measured volumes, the system issues a warning regarding the evaluated spatial peak
values within the Post processing engine (SEMCAD X). This means that if the measured
volume is shifted, higher values might be possible. To get the correct values you can use a finer
measurement grid for the area scan. In complicated field distributions, a large grid spacing for
the area scan might miss some details and give an incorrectly interpolated peak location.

The entire evaluation of the spatial peak values is performed within the Post-processing engine
(SEMCAD X). The system always gives the maximum values for the 1 g and 10 g cubes. The
algorithm to find the cube with highest averaged SAR is divided into the following stages:

1. extraction of the measured data (grid and values) from the Zoom Scan

2. calculation of the SAR value at every measurement point based on all stored data (A/D
values and measurement parameters)

3. generation of a high-resolution mesh within the measured volume

4. interpolation of all measured values from the measurement grid to the high-resolution grid

5. extrapolation of the entire 3-D field distribution to the phantom surface over the distance
from sensor to surface

6. calculation of the averaged SAR within masses of 1 g and 10 g

Document 75946122 Report 03 Issue 1 Page 13 of 31
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Interpolation, Extrapolation and Detection of Maxima

The probe is calibrated at the centre of the dipole sensors which is located 1 to 2.7mm away
from the probe tip. During measurements, the probe stops shortly above the phantom surface,
depending on the probe and the surface detecting system. Both distances are included as
parameters in the probe configuration file. The software always knows exactly how far away the
measured point is from the surface. As the probe cannot directly measure at the surface, the
values between the deepest measured point and the surface must be extrapolated.

In DASYS5, the choice of the coordinate system defining the location of the measurement points
has no influence on the uncertainty of the interpolation, Maxima Search and extrapolation
routines. The interpolation, extrapolation and maximum search routines are all based on the
modified Quadratic Shepard's method. Thereby, the interpolation scheme combines a least-
square fitted function method and a weighted average method which are the two basic types of
computational interpolation and approximation. The DASY5 routines construct a once-
continuously differentiable function that interpolates the measurement values as follows:

For each measurement point a trivariate (3-D) / bivariate (2-D) quadratic is computed.

It interpolates the measurement values at the data point and forms a least-square fit to
neighbouring measurement values. The spatial location of the quadratic with respect to the
measurement values is attenuated by an inverse distance weighting. This is performed since
the calculated quadratic will fit measurement values at nearby points more accurate than at
points located further away.

After the quadratics are calculated for at all measurement points, the interpolating function
is calculated as a weighted average of the quadratics.

There are two control parameters that govern the behaviour of the interpolation method. One
specifies the number of measurement points to be used in computing the least-square fits for
the local quadratics. These measurement points are the ones nearest the input point for which
the quadratic is being computed. The second parameter specifies the number of measurement
points that will be used in calculating the weights for the quadratics to produce the final function.
The input data points used there are the ones nearest the point at which the interpolation is
desired. Appropriate defaults are chosen for each of the control parameters

The trivariate quadratics that have been previously computed for the 3-D interpolation and
whose input data are at the closest distance from the phantom surface, are used in order to
extrapolate the fields to the surface of the phantom.

In order to determine all the field maxima in 2-D (Area Scan) and 3-D (Zoom Scan), the
measurement grid is refined by a default factor of 10 and the interpolation function is used to
evaluate all field values between corresponding measurement points. Subsequently, a linear
search is applied to find all the candidate maxima. In a last step, non-physical maxima are
removed and only those maxima which are within 2 dB of the global maximum value are
retained.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the extrema of
the SAR distribution. The uncertainty on the locations of the extrema is less than 1/20 of the grid
size. Only local maxima within 2 dB of the global maximum are searched and passed for the
Zoom Scan measurement.

In the Zoom Scan, the interpolation function is used to extrapolate the Peak SAR from the
lowest measurement points to the inner phantom surface (the extrapolation distance). The
uncertainty increases with the extrapolation distance. To keep the uncertainty within 1% for the
1 g and 10 g cubes, the extrapolation distance should not be larger than 5mm.
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Averaging and Determination of Spatial Peak SAR

The interpolated data is used to average the SAR over the 1g and 10g cubes by spatially
discretising the entire measured volume. The resolution of this spatial grid used to calculate the
averaged SAR is 1mm or about 42875 interpolated points. The resulting volumes are defined as
cubical volumes containing the appropriate tissue parameters that are cantered at the location.
The location is defined as the centre of the incremental volume (voxel).

The spatial-peak SAR must be evaluated in cubical volumes containing a mass that is within
5%of the required mass. The cubical volume centred at each location, as defined above, should
be expanded in all directions until the desired value for the mass is reached, with no surface
boundaries of the averaging volume extending beyond the outermost surface of the considered
region. In addition, the cubical volume should not consist of more than 10% of air. If these
conditions are not satisfied, then the centre of the averaging volume is moved to the next
location. Otherwise, the exact size of the final sampling cube is found using an inverse
polynomial approximation algorithm, leading to results with improved accuracy. If one boundary
of the averaging volume reaches the boundary of the measured volume during its expansion, it
will not be evaluated at all. Reference is kept of all locations used and those not used for
averaging the SAR. All average SAR values are finally assigned to the centred location in each
valid averaging volume.

All locations included in an averaging volume are marked to indicate that they have been used
at least once. If a location has been marked as used but has never been assigned to the centre
of a cube, the highest averaged SAR value of all other cubical volumes which have used this
location for averaging is assigned to this location. Only those locations that are not part of any
valid averaging volume should be marked as unused. For the case of an unused location, a new
averaging volume must be constructed which will have the unused location centred at one
surface of the cube. The remaining five surfaces are expanded evenly in all directions until the
required mass is enclosed, regardless of the amount of included air. Of the six possible cubes
with one surface centred on the unused location, the smallest cube is used, which still contains
the required mass.

If the final cube containing the highest averaged SAR touches the surface of the measured
volume, an appropriate warning is issued within the Post-processing engine.

The Cheek Position is where the mobile is in the reference plane and the line between the
mobile and the line connecting both auditory canal openings is reduced until any part of the
mobile touches any part of the generic twin phantom head.

The 15° Position

The 15° Position is where the mobile is in the reference Cheek position and the phone is kept in
contact with the auditory canal at the earpiece; the bottom of the phone is then tilted away from
the phantom mouth by 15°.
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2.2 UHF 16QAM 450 MHz BODY SAR TEST RESULTS
SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 20.9 °C
DATE: 31/05/2019 RELATIVE HUMIDITY: 43 %
PHANTOM: QDOVA003-FB CONDUCTIVITY: 0.901 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY 55.347
ANT-0300)
DUT POSITION: 5mm - Front Facing LIQUID TEMPERATURE: 215°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 418 MHz DRIFT: -0.18 dB
MODULATION: 16 QAM PEAK SAR: 0.121 W/kg
DUTY CYCLE: 20 % SAR (19): 0.31 W/kg
Wikg

0.083

0.068

0.052 a

0.037

0.021

0.00573

Figure 5: SAR Body Testing Results for the MP30 at 418 MHz.

SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 20.9 °C
DATE: 31/05/2019 RELATIVE HUMIDITY: 43.4%
PHANTOM: QDOVAQ03-FB CONDUCTIVITY: 0.901 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 55.347
ANT-0300)
DUT POSITION: 5mm - Rear Facing LIQUID TEMPERATURE: 21.5°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 418 MHz DRIFT: -0.19 dB
MODULATION: 16 QAM PEAK SAR: 0.105 Wikg
DUTY CYCLE: 20 % 0.29 Wikg

Wikg
0.081

0.066
0.05¢2
0.037
0.023

0.00809

SAR (19):

@

Figure 6: SAR Body Testing Results for the MP30 at 418 MHz.
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SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 20.9 °C
DATE: 21/06/2019 RELATIVE HUMIDITY: 43.4 %
PHANTOM: QDOVA003-FB CONDUCTIVITY: 0.931 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 55.622
ANT-0300)
DUT POSITION: 5mm - Left Edge LIQUID TEMPERATURE: 21.5°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 418 MHz DRIFT: -0.19 dB
MODULATION: 16 QAM PEAK SAR: 0.118 W/kg
DUTY CYCLE: 20 % SAR (19): 0.30 W/kg
Wikg

0.086

0.069

0.052

0.035

0.019

0.00195

Figure 7: SAR Body Testing Results for the MP30 at 418 MHz.

SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 22.4°C
DATE: 20/06/2019 RELATIVE HUMIDITY: 427 %
PHANTOM: QDOVAQ03-FB CONDUCTIVITY: 0.957 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 55.187
ANT-0310)
DUT POSITION: 5mm - Front Facing LIQUID TEMPERATURE: 215 °C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 450 MHz DRIFT: -0.08 dB
MODULATION: 16 QAM PEAK SAR: 0.132 W/kg
DUTY CYCLE: 20 % SAR (1g): 0.34 W/kg
Wikg

0.098

0.079

0.061

0.042

0.024

0.00498

Figure 8: SAR Body Testing Results for the MP30 at 450 MHz
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SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 22.4°C
DATE: 21/06/2019 RELATIVE HUMIDITY: 427 %
PHANTOM: QDOVA003-FB - CONDUCTIVITY: 0.957 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 55.187
ANT-0310)
DUT POSITION: 5mm - Rear Facing LIQUID TEMPERATURE: 21.5°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 450 MHz DRIFT: 0.05 dB
MODULATION: 16 QAM PEAK SAR: 0.104 W/kg
DUTY CYCLE: 20 % SAR (19): 0.28 W/kg
Wikg

0.078

0.064

0.050 @

0.036

0.m22

0.00837

Figure 9: SAR Body Testing Results for the MP30 at 450 MHz.

SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 22.4°C
DATE: 21/06/2019 RELATIVE HUMIDITY: 42.7%
PHANTOM: QDOVAOQ03-FB CONDUCTIVITY: 0.957 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 55.187
ANT-0310)
DUT POSITION: 5mm - Left Edge LIQUID TEMPERATURE: 21.5°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 450 MHz DRIFT: 0.20 dB
MODULATION: 16 QAM PEAK SAR: 0.125 Wikg
DUTY CYCLE: 20 % SAR (1g): 0.31 W/kg
Wikg

0.087

0.071

0.055

0.039

0.024

0.00794

Figure 10: SAR Body Testing Results for the MP30 at 450 MHz.
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SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 22.4°C
DATE: 21/06/2019 RELATIVE HUMIDITY: 427 %
PHANTOM: QDOVA003-FB CONDUCTIVITY: 0.957 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 55.187
ANT-0320)
DUT POSITION: 5mm - Front Facing LIQUID TEMPERATURE: 21.5°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 450 MHz DRIFT: -0.05 dB
MODULATION: 16 QAM PEAK SAR: 0.266 W/kg
DUTY CYCLE: 20 % SAR (19): 0.69 W/kg
Wikg

0.199

0.163

0.126 '

0.090

0.05%3

0.m7

Figure 11: SAR Body Testing Results for the MP30 at 450 MHz.

SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 22.4°C
DATE: 21/06/2019 RELATIVE HUMIDITY: 427 %
PHANTOM: QDOVAQ03-FB CONDUCTIVITY: 0.957 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY 55.187
ANT-0320)
DUT POSITION: 5mm - Rear Facing LIQUID TEMPERATURE: 21.5°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 450 MHz DRIFT: -0.01 dB
MODULATION: 16 QAM PEAK SAR: 0.219 Wikg
DUTY CYCLE: 20 % SAR (19): 0.58 Wikg
Wikg

0.165

0.136

0.107

0.078 @

0.049

0.020

Figure 12: SAR Body Testing Results for the MP30 at 450 MHz.
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0115

0.082

0.049

0.016

SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: | 22.4°C
DATE: 21/06/2019 RELATIVE HUMIDITY: 427 %
PHANTOM: QDOVA003-FB CONDUCTIVITY: 0.957 S/m
DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 55.187
ANT-0320)
DUT POSITION: 5mm - Left Edge LIQUID TEMPERATURE: 21.5°C
RAT: N/A SCAN TYPE: Full
FREQUENCY: 450 MHz DRIFT: 0.01 dB
MODULATION: 16 QAM PEAK SAR: 0.270 W/kg
DUTY CYCLE: 20 % SAR (19): 0.65 W/kg
Wikg
0.181
0.148

Figure 13: SAR Body Testing Results for the MP30 at 450 MHz.

Wikg
0.193

0.157
0.121
0.085
0.043
0.013

SOFTWARE VERSION: 52.10.2(1495) AMBIENT TEMPERATURE: 22.8°C

DATE: 19/08/2019 RELATIVE HUMIDITY: 56.0 %

PHANTOM: QDOVAO003-FB CONDUCTIVITY: 0.905 S/m

DUT CONFIGURATION: UHF 16QAM Body (AXS- RELATIVE PERMITTIVITY: 53.560
ANT-0320)

DUT POSITION: 5mm - Front Facing. LIQUID TEMPERATURE: 21.8°C
(Audio Cable Omm)

RAT: N/A SCAN TYPE: Full

FREQUENCY: 450 MHz DRIFT: 0.01dB

MODULATION: 16 QAM PEAK SAR: 0.326 W/kg

DUTY CYCLE: 20 % SAR (19): 0.64 W/kg

Figure 14: SAR Body Testing Results for the MP30 at 450 MHz.
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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

The following test equipment was used at TUV SUD:

TE cal Calibration
Instrument Description Manufacturer Model Type Period
Number Due Date
(months)
10MHz - 2.5GHz, 3W, Vectawave Technology VTL5400 51 - TU
Amplifier
Signal Generator Hewlett Packard ESG4000A 61 12 17-Jul-2020
Thermometer Digitron T208 64 12 12-Jun-2020
Power Sensor Rohde & Schwarz NRV-Z1 178 12 07-Jun-2020
Bi-directional Coupler IndexSar Ltd ;3? 1 (vDCO830- 2414 - TU
Attenuator (30dB, 25W) Weinschel 46-30-34 2776 12 23-Jul-2020
Hygromer Rotronic 1-1000 2784 12 13-Jun-2020
Power Meter Rohde & Schwarz NRVD 2979 12 07-Jun-2020
Power Sensor Rohde & Schwarz NRV-Z1 3563 12 07-Jun-2020
SAR phone holder Speag n/a 3870 - TU
Data Acquisition DAE 4 - SD 000
Electronics Speag DO4 BM 4689 12 25-Mar-2020
DASY 5
Measurement Server Speag Measurement 4692 - TU
Server
Validation Dipole 450MHz | Speag D450V3 4695 12 07-Dec-2019
Body Phantom Speag ELI Phantom 4699 - TU
Dosimetric SAR Probe Speag EX3DV4 4700 12 13-Dec-2019
Robot Staubli TX90 XL Robot 4704 - TU
MSL 450 Fluid Speag Batch 1 N/A Weekly 26-Aug-2019

TU - Traceability Unscheduled

TEST SOFTWARE

The following software was used to control the TUV SUD DASY System.

Instrument

Version Number

DASY system

52.10.2(1495)
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3.3

DIELECTRIC PROPERTIES OF SIMULANT LIQUIDS

COMMERCIAL-IN-CONFIDENCE

The fluid properties of the simulant fluids used during routine SAR evaluation meet the dielectric
properties required KDB 865665.

The dielectric properties of the tissue simulant liquids used for the SAR testing at TUV SUD are

as follows: -
Fluid Type Relative Relative - . Fluid
and Permittivity Permittivity (_:rondutctlwty ,(\:Aggiﬂfggny Date Temperature
Frequency Target Measured arge oo
MSL450 @
450 MHz 56.70 55.19 0.94 0.96 20/06/2019 20.9
MSL450 @
450 MHz 56.70 53.56 0.94 0.90 10/08/2019 | 21.6
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3.4 TEST CONDITIONS

COMMERCIAL-IN-CONFIDENCE

3.4.1 Test Laboratory Conditions

Ambient temperature: Within +15°C to +35°C.
The actual temperature during the testing ranged from 20.9°C to 22.8°C.
The actual humidity during the testing ranged from 42.7% to 56.0% RH.

3.4.2 Test Fluid Temperature Range

Frequency

Body / Head Fluid

Min Temperature °C

Max Temperature °C

450 MHz

Body

215

21.5

343 SAR Drift

The SAR Drift was within acceptable limits during scans. The maximum SAR Drift was recorded
as 0.200 dB for body. The measurement uncertainty budget for this assessment includes the
maximum SAR Drift figures.
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3.5 MEASUREMENT UNCERTAINTY

Body, Full SAR Measurements, 300 MHz to 3 GHz Using Probe EX3DV4 - SN3759

. - Standard
Soueest  [Vreenamy] Brosebly | o | gy | uncertamys | v
% (19)
Measurement System
Probe calibration 6.0 N 1.00 1.00 6.0 Infinity
Axial Isotropy 4.7 R 1.73 0.70 1.9 Infinity
Hemispherical Isotropy 9.6 R 1.73 0.70 3.9 Infinity
Boundary effect 1.0 R 1.73 1.00 0.6 Infinity
Linearity 4.7 R 1.73 1.00 2.7 Infinity
System Detection limits 1.0 R 1.73 1.00 0.6 Infinity
Modulation response 2.4 R 1.73 1.00 14 Infinity
Readout electronics 0.3 N 1.00 1.00 0.3 Infinity
Response time 0.8 R 1.73 1.00 0.5 Infinity
Integration time 2.6 R 1.73 1.00 15 Infinity
RF ambient noise 3.0 R 1.73 1.00 1.7 Infinity
RF ambient reflections 3.0 R 1.73 1.00 1.7 Infinity
Probe positioner 0.4 R 1.73 1.00 0.2 Infinity
Probe positioning 2.9 R 1.73 1.00 1.7 Infinity
Max SAR Evaluation 2.0 R 1.73 1.00 1.2 Infinity
Test sample related
Device Positioning 2.9 N 1.00 1.00 2.9 145
Device Holder 3.6 N 1.00 1.00 3.6 5
Input Power and SAR Drift 5.0 R 1.73 1.00 0.1 Infinity
Phantom and Setup
Phantom uncertainty 6.1 R 1.73 1.00 3.5 Infinity
SAR Correction 1.9 R 1.73 1.00 1.1 Infinity
Liguid conductivity Meas. 2.5 R 1.73 0.78 1.1 Infinity
Liquid Permittivity Meas. 2.5 R 1.73 0.23 0.3 Infinity
Temp. Unc. Conductivity 34 R 1.73 0.78 15 Infinity
Temp. Unc. Permittivity 0.4 R 1.73 0.23 0.1 Infinity
Combined Standard Uncertainty RSS 10.8 361
Expanded Standard Uncertainty K=2 21.5
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SECTION 4

PHOTOGRAPHS
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4.1 TEST POSITIONAL PHOTOGRAPHS

Figure 15 Front Face - 5mm separation distance

Figure 16 Rear Face - 5mm separation distance
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Figure 17 Left edge - 5mm separation distance

o

LTI

Figure 18 Front Face - 5mm separation distance (Audio cable - 0 mm separation

distance)
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4.2 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)

Figure 19 Front

o o v v

Figure 20 Rear
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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51 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

Gk

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are
outside the scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD

© 2019 TUV SUD
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ANNEX A

PROBE CALIBRATION REPORT
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Calibration Laboratory of S, Schwelzerischor Kafibriardionst
Schmid & Partner SN 2 Sarvice suisse d'talonnage
Engineering AG T = g Serviziosvizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 94,{,3}& Swiss Callbration Service
Accradited by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108

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

This calibrafion certificate documents the traceability to national standards, which realize the physical unils of measuraments (SI).
The measurements end the uncartainties with confidence probability are given on the following pages and are part of the centificate.

All calibrations have been conducted in the closed laboratory facility: envirenment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-18 (No. 217-02872/02673) Apr-18

Power senscr NRP-Z31 SN: 103244 04-Apr-18 (No. 217-02672) Apr-19

Power sensor NRP-291 SN: 103245 04-Apr-18 (No. 217-02673) Apr-19

Refarence 20 dB Attenuator SN: S5277 (20x) 04-Apr-18 (No. 217-02682) Apr-18

Refarence Probe ES3DV2 SN: 3013 30-Dec-17 (No. ES3-3013_Dec17) Dec-18

DAE4 SN: 660 21-Dec-17 {No. DAE4-660_Deci7) Dec-18

Secondary Standards 10 Check Date {in house) Scheduled Check
Power mater E44198 SN: GB412093874 06-Apr-16 {in house check Jun-18) In housa check: Jun-20
Power sensor E4412A SN: MY41488087 0G-Apr-16 {in house check Jun-18) In house check: Jun-20
Power sensor E4412A SN: 000110210 06-Apr-16 {in house check Jun-18) In house check: Jun-20
RF generator HP B848C SN: US3642U01700 04-Aug-89 (n house check Jun-18) In house check: Jun-20
Network Analyzer EB358A SN: US41080477 31-Mar-14 (in housa check Oct-18) In house check: Oct-19

Name

Calibrated by: ‘Michasl Weber

Approved by

issued: December 13, 2018

This calibration cartdicate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: EX3-3759_Dec18 Page 1 of 39
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Calibration Laboratory of

. S Schwelzerischer Kallbrlerdienst

Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredied by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A.B,C,D modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization § 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = 0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 622091, ", "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

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

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

Methods Applied and Interpretation of Parameters:

s NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 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).

o NORM()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 parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

o Axy.z Bxyz Cxyz Dxyz VRxyz 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.

e 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 same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

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

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

* Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-3759_Dec18 Page 2 of 39
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EX3DV4 - SN:3759 Decamber 13, 2018

Probe EX3DV4

SN:3759

Manufactured:  March 16, 2010
Calibrated: December 13, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: EX3-3759_Dec18 Page 3 of 39
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EX3DV4~ SN:3759 December 13, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(Vim})* 0.47 043 0.43 +10.1 %
DCP (mV)* 98.8 100.7 9.7
Modulation Calibration Parameters
uip Communication System Name A B c D VR Unc"
dB dBVRV dB mV (k=2)
0 cw X 0.0 00 1.0 000 | 1966 | 235%
Y 0.0 0.0 1.0 1734 |
Z 0.0 0.0 1.0 184.7 |
Note: For details on UID parameters see Appendix.
Sensor Model Parameters L
c1 c2 a M | T2 T3 T4 75 76
fF fF v msV? | ms V™ ms v v
X 43.15 3329 37.58 13.15 0.734 5.080 0.000 0.592 1.010
Y 49.34 366.8 35.30 18.32 0.514 5.084 0.953 0.401 1.007
4 42.84 320.4 37.39 15.09 1.018 5.074 0.000 0.598 1.011

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

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

* Tha uncanainties of Nom X Y.Z do not alfect the E*-field uncentainty Insida TSL (see Pages 5 end 6).
* Numerical Inearization parameter: uncenainty nol required,

£ Uncertainty is determined using the max. deviation from kraar response applying rectancuiar disribution and is expressed for the square of the
field value

Cenificate No: EX3-3759_Dec18 Page 4 of 39
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EX3DV4- SN:375%

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

COMMERCIAL-IN-CONFIDENCE

Calibration Parameter Determined in Head Tissue Simulating Media

Decamber 13, 2018

f (MHz) © po?r.::imy' c“(‘dsmw ConvFX | ConvFY ConvFZ | Alpha® D(;m"';“ (l:'-'zc)
450 43.5 0.87 11.05 11.05 11.05 0.13 120 | +133%
750 41.9 0.89 10.48 10.48 10.48 0.24 089 | +12.0%
835 41.5 0.80 10.23 10.23 10.23 0.25 1.09 | £120%
900 41.5 0.97 9.80 9.80 9.80 0.21 1.22 | £120%
1640 40.2 1.31 8.57 8.57 8.57 0.20 093 | £12.0%
1750 40.1 1.37 8.48 .48 B.48 0.22 098 | $12.0%
1900 40.0 1.40 8.14 8.14 8.14 0.30 085 | £12.0%

2100 39.8 1.49 8.07 8.07 8.07 0.24 088 | £120%
2300 39.5 1.67 7.69 7.69 7.69 0.23 0.80 =120 %
2450 3g.2 1.80 7.24 7.24 7.24 0.22 099 | +120%
2600 39.0 1.96 6.08 6.98 6.98 0.28 089 | +120%
5200 36.0 468 4.60 4.60 4,60 0.40 180 | =131 %
5300 359 476 4.38 438 438 040 1.80 +13.1%
5500 35.6 4.96 3.54 3.94 3.54 0.40 1.80 +13.1 %
5600 35.5 5.07 3.01 3.91 3.91 0.40 1.80 | #131%
5800 353 5.27 3.89 3.89 3.89 0.40 1.80 | +13.1%

“ Fraquancy valdity abowe 300 MHz of + 100 MHz only appies for DASY vd.4 and highar {see Paga 2), else it is restricted ta = 50 MMz The
uncartanty is 1ha RSS of tha ConvF uncanainty at calbration frequancy and the uncenainly for the inGcated frequency band. Frequency valicity
below 300 MEz 5 £ 10, 25, 40, 50 and 70 MHz for ConvF assessmants at 30, 64, 128, 150 and 220 MHz respectvely. Abave 5 GHz frequency

valldxycanbomalo:ﬂuuﬂz

Nlreqmcksbclow!GHz the validity of tssue parameters (c and a) can be relaned 1o £ 10% f fowd compensation farmula is applied to
massurad SAR values, At frequencies above 3 GHz, the valldity of tissus parameters [« and «) is restricted 1o £ 5%. The uacerainty is the RSS of

gu ConvF uncenainty for indicated target tissun parameters.

Alpha/Depth are determined during calbration. SPEAG wamants that the remaining davieton dua to the boundary effect aller compensation is
always less than 2 1% for frequencies below 3 GHz and below £ 2% for frequencies batwaen 3-8 GHz at any distance larger than hall the probe tip
diamoter from the boundary,

Certificate No: EX3-3759_Dec18
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EX3DV4- SN:3759

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

COMMERCIAL-IN-CONFIDENCE

Calibration Parameter Determined in Body Tissue Simulating Media

December 13, 2018

Relative Conductivity Depth ° Une

f(MHZ)© | Permittivity” (sim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (=2}
450 56.7 0.94 11.27 11.27 11.27 0.07 120 | £133%
750 55.5 0.96 10.34 10.34 10.34 0.28 085 | +120%
835 55.2 0.97 9.98 9.98 9.98 0.36 080 | +120%
900 55.0 1.05 9.87 9.87 9.87 0.23 1.03 | £12.0%
1840 53.7 1.42 8.59 8.59 8.59 0.29 083 | +£120%
1750 53.4 148 __ 825 8.26 8.25 0.15 1.30 | +12.0%
1900 53.3 1.52 7.93 7.93 7.93 0.19 099 | +120%
2100 53.2 1.62 7.65 7.65 7.65 0.18 1.20 | +12.0%
2300 52.9 1.81 7.52 7.52 7.52 029 090 | £120%
2450 52.7 1.95 7.37 7.37 7.37 023 095 | £120%
2600 52.5 2.18 7.15 7.15 7.15 0.13 120 | 2120%
5200 49.0 5.30 3.99 3.99 3.99 0.50 1.90 | +13.1%
5300 48.9 542 3.81 3.81 3.81 0.50 190 | *13.1%
5500 48.6 5.65 3.40 3.40 3.40 0.50 1.90 | +131%
5600 48.5 577 3.28 3.26 3.26 0.50 1.0 | +13.1%
5800 48.2 6.00 328 3.28 3.28 0.50 1.90 | +13.1%

© Frequency valdity abova 300 MHz of = 100 MHz only spphes for DASY vd.4 and higher (see Page 2), elsa 1 is restricled 10 = 50 MHz. The
uncartainty is the RSS of the ConvF uncenainty &t calidration frequancy and the uncerainty for the indicated frequancy band. Frequancy velidity
below 300 MHz s + 10, 25, 40, 50 and 70 MHz for CorvF assassments at 30, 64, 128, 150 and 220 MHz respactively. Above 5 GHz frequency

validity can te axtendad 1o = 110 MHz.

'Mﬁuquanciasbehw 3 GHz, the validity of fissue parameters (c and o) can be refaxad o £ 10% if liquid compensalion formua i applied 1o
maasured SAR values, Al frequencias above 3 GHz, the valdty of lissue paramseters (¢ and o) &5 rastricted to £ 5%, The uncertainty is the RSS of
tha ComvF uncerainty for indicated target tissue parameters,
Alpha/Depth are determined during calbraton. SPEAG warrants that the remaining deviation due 1o the boundary affect aftar compensation is
alvays less than £ 1% for frequencias below 3 GHz and below 2 2% for frequencies between 3-8 GHz at any dstance larger than half the probe tp
ciameter from the boundary,

Cenlificate No: EX3-3758_Dec18

Document 75946122 Report 03 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 6 of 30

Page A.7 of A.40



EX3DV4- SN:3759

COMMERCIAL-IN-CONFIDENCE

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

December 13, 2018
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
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L AQEESaEEE Y } 22 : ) X ¥ 0
Tot X Y z Tot % Y Z
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARpead)
(TEM cell , o= 1900 MHz)
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Uncertainty of Lincarity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3768

December 13, 2018
Conversion Factor Assessment
{ = 800 MHz, WGLS RS (H_convF)

f= 1750 MHz WGLS R22 (H_convf)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3IDN4- Sh:3T58 December 13, 20148

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3759

Other Probe Parameters

I Sensor Arrangement Trangular

" Connecior Angle (°) S
Mechamical Surlace Delection Mode ' enabled
Oiptical Surface Detection Mode ~ disabled |
Probe Overall Length 337 mm '
FProbe Body Diameter 10 mim
Tip Length B 9 mm
Tip Diameter | 2.5 mm

| Probe Tip to Sensar X Galibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point ' 1mm
Prabe Tip to Sensor £ Calibration Point 1 mm

| Recommended Measurament Distance fram Surface 1.4 mm
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EX3DV4- SN:3759 December 13, 2018
%ggondix: Modulation Calibration Parameters ™ o
Communication System Name A B [ D VR Max
dB dBwpV dB mV Unc
(k=2)
0 CW X | 0.00 0.00 .00 000 | 1966 | +35%
Y | 0.0 0.00 00 1734
Z | 000 0.00 .00 184.7
10010- | SAR Validation (Square, 100ms, 10ms) | X | 2.43 6572 | 1032 | 1000 | 200 | £9.6%
CAA
Y | 470 7409 | 142 20.0
E Z | 250 6582 | 105 200
10011~ | UMTS-FDD (WCDMA) X | 082 84681 | 13.0 000 | 1500 | £96%
CAB
Y | 036 65.19 | 14.43 150.0
zZ| 081 6502 | 1315 150.0
10012- | IEEE B02,11b WiFi 2.4 GHz (DSSS, 1 X 1.06 6279 | 1423 | 041 1500 | t96%
CAB Mbps)
Y 117 63.77 | 15.05 150.0
4 1.05 83.09 14.40 150.0
10013- | IEEE B02.11g WiFi 2.4 GHz (DSSS- X | 475 6648 | 1694 | 146 | 1500 | £96%
CAB OF DM, 6 Mbps)
Y | 490 8371 | 17.09 150.0
Z | 474 66.56 | 16.96 150.0
10021- | GSM-FDD (TDMA. GMSK) X | 100,00 | 19354 | 2720 | 839 500 | +96%
DAC
Y | 100.00 | 117.10 8.93 50.0
Z | 100.00 | 113.57 746 50.0
10023- | GPRS-FDD (TDMA, GMSK, TN 0) X | 100.00 | 113.18 | 27.08 | 957 500 | £96%
DAC
Y | 100.00 | 116.77 | 28.82 50.0
= . | Z | 100.00 | 113.33 | 27.42 50.0
10024- | GPRS-FDD (TDMA, GMSK, TN 0-1) X | 100,00 | 119.47 | 25.0: 6.56 800 | £96%
DAC
Y | 100.00 | 115.70 | 27.38 60.0
Z | 100.00 | 110.16 | 24.82 60.0
10025- | EDGE-FDD (TDMA, BPSK, TN 0) X | 398 8809 | 2476 | 1257 | 500 | =96%
DAC
Y | 6.45 8418 | 33 50.0
Z | 395 6698 | 2371 50.0
10026~ EDGE-FDD (TDMA, 8PSK, TN 0-1) X B.81 91.01 3227 9.56 60.0 £06%
DAC
Y | 1433 | 10333 | 36.99 60.0
= Z | o84 9233 | 3230 60.0
10027- GPRS-FDD (TOMA, GMSK, TN 0-1-2) X | 100,00 | 108.91 2568 4.80 800 £96 %
DAC
Y | 10000 | 116.12 | 26.85 80.0
il Z | 10000 | 10B.13 | 23.12 80.0
10028- GPRS-FDD (TDMA. GMSK, TN0-1-2-3) | X | 10000 | 108.60 | 2241 3.55 1000 | =96%
_DAC =
Y | 100.00 | 117.50 | 26.78 100.0
= Z | 100.00 | 106.16 | 2157 100.0
10029- | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X | 588 8109 | 2721 | 7.80 800 | =96%
DAC
Y 791 8340 | 30.27 80.0
i 5 Z | 640 8289 | 2780 80.0
10030- | IEEE B02.15.1 Bluelooth (GFSK, DH1) X | 10000 | 10860 | 2344 | 6530 700 | 296%
CAA
Y | 10000 | 11415 | 26.27 70.0
Z | 10000 | 107.47 | 2312 700
10031- IEEE 802.15.1 Bluetooth (GFSK, DH3) X | 100.00 95.91 16.29 1.88 1000 | =96%
CAA
=" Y | 10000 | 11598 | 2477 100.0
Z 142 68.65 9.07 100.0
Certificate No: EX3-3758_Dec18 Page 12 of 30
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10032- | IEEE 802.15.1 Bluetooth (GFSK, DHS) X | 021 60.00 4.41 147 | 1000 | 286%
CAA

Y | 100.00 | 11938 | 2517 100.0
Z | 023 60.00 4.22 100.0
10033- | IEEE 802.15.1 Biuetooth (PIM4-DQPSK. | X [ 1556 | 9763 | 25,77 | 5.30 700 | 296%
_CAA DH1)
Y | 10000 | 128.32 | 35.00 70.0
=1 - [Tl Z | 1406 | 2438 | 2447 700
10034- | IEEE B02.15.1 Bluetooth (PW4-DQPSK, | X | 247 7376 | 15.94 188 | 1000 | +96%
CAA DH3)
Y| 5868 B589 | 21.48 100.0
Z | 288 7413 | 1579 100.0
10035- | |EEE 602.15.1 Bluetooth (PU4-DQPSK, | X 1.55 6904 | 1361 | 117 | 1000 | =96%
CAA DHS)
Y | 274 7675 | 17.95 100.0
4 1.65 60.41 | 13.52 100.0
10036- | IEEE 802,15,1 Bluetoath (B-DPSK, DH1) | X | 2625 | 10576 | 28.08 | 530 700 | £96%
CAA
Y | 100.00 | 12875 | 35.21 70.0
Z | 2210 | 10122 | 2645 70.0
10037- | IEEE 802.15.1 Bluetooth (8-DPSK,DH3) | X | 229 7293 | 1558 | 188 | 1000 | +96%
CAA
Y | 516 8461 | 21.03 100.0
| Z | 248 7327 | 15.4: 100.0
10038- | IEEE 802.15.1 Bluetooth (3-DPSK, DH3) | X .57 €938 | 13.81 117 | 1000 | £96%
CAA
Y| 279 7726 | 18.27 100.0
Z | 168 6964 | 1381 100.0
10038- | CDMAZ2000 (1xRTT, RC1) X 1.08 6559 | 1148 | 000 | 1500 | £98%
CAB
Y | 181 7006 | 1478 150.0
z 1.06 6568 | 11.34 150.0
10042- | 1S-54/1S-136 FDD (TOMAFDM, P4~ X | 100,00 | 108.33 | 2400 | 7.78 500 | *986%
CAB _DQPSK, Halfrate)
Y | 100.00 | 112.58 | 26.15 50.0
TG S Z [ 10000 | 10801 | 24.08 50.0
10044. | IS-91EINTIA-553 FDD (FOMA, FM) X 0.13 12260 | B.71 000 | 1500 | £96%
CAA
Y| 000 105.21 | 9.60 150.0
2| 029 12605 | 774 150.0
10048- | DECT (TDD, TOMAFDM, GFSK, Full X | 4432 | 10119 | 2543 | 1380 [ 250 | £96%
| CAA Slot. 24)
Y | 10000 | 117.80 | 30.49 250
Z | 1655 BBA46 | 2234 25.0
10049- | DECT (TDD, TDOMAFDM, GFSK, Double | X | 9620 | 11208 | 2705 | 10.79 | 400 | 296%
CAA Siot, 12)
Y | 100.00 | 11604 | 28.74 400
Z | 2178 93.24 | 2257 40.0
10056- | UMTS-TDD {TD-SCOMA, 1.28 Mcps) X | 2588 | 10125 | 27.24 | 9.03 500 [ 296%
CAA
Y | 100.00 | 12603 | 3465 50.0
= 2 | 1613 | 9271 | 2456 50.0
10058- | EDGE-FDD (TDMA, 8PSK, TN0-1-2-3) | X | 442 7621 | 2438 | 655 | 1000 | £96%
DAC
Y | 572 8133 | 2662 100.0
= LI o Z | 491 77.90 | 2483 100.0
10059- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.10 6387 | 1486 | 061 | 1100 | =96%
CAB Mops)
Y 1.23 6518 | 1584 110.0
Z 1.11 84.36 | 1500 110.0
10080- | IEEE BOZ.11b WIFi 2.4 GHz (DSSS, 55 | X | 745 9667 | 2442 | 130 | 1100 | 298%
CAB Mbps)
Y | 100.00 | 13609 | 3503 110.0
Z | 2040 | 108.23 | 2687 110.0
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10081- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 | X | 2.79 7980 | 2158 | 204 | 1100 | 29.6%
CAB Mbps)

Y | 485 88.66 | 25.17 110.0
Z | 359 8315 | 2248 110.0
10062- | IEEE 802.11ah WiFi 5 GHz (OFDM, 6 X | 453 6635 | 1628 | 049 | 1000 | =96%
CAC Mbps)
Y | 468 6662 | 16.44 100.0
. Z | 451 6642 | 16.30 100.0
10063- | IEEE 802.11amh WiFi 5 GHz (OFDM, 9 X | 458 6646 | 1639 | 072 | 1000 | £96%
CAC Mbps)
Y | 470 8673 | 16.56 100.0
Z | 453 6653 | 16.41 100.0
10064- | IEEE 802.11a/h WIFi 5 GHz (OFDM, 12 | X | 4.82 66.74 | 1684 | 086 | 1000 | £96%
CAC Mbps)
Y | 500 67.02 | 16.81 100.0
Z | 481 66580 | 16.66 100.0
10065- | IEEE 802.11a/h WIFI 5 GHz (OFDM, 18 | X | 4.70 6664 | 1675 | 121 | 1000 | +9.6%
CAC Mbps)
Y | 487 6696 | 16.94 100.0
Z | 488 8672 | 16.77 100.0
10066- | IEEE 802.11a/h WIFi 5 GHz (OFDM, 24 | X | 4.73 6669 | 1694 | 146 | 1000 | z96%
CAC Mbps)
Y | 490 67.01 | 17.13 100.0
S Z | amn 85678 | 16.96 100.0
10067- | IEEE 802.11a/h WiFi 5 GHz (OFOM, 36 | X | 5.3 6695 | 1744 | 204 | 1000 | £t96%
CAC Mbps)
Y | 519 77 | 17.59 100.0
e Z | 503 7.06 | 17.46 100.0
10068- | IEEE 802.11a/h WiFi 5 GHz (OFDM,48 | X | 5.08 5698 | 17.66 | 255 | 1000 | +9.6 %
CAC Mbps}
Y| 526 57.30 | 17.86 100.0
7= Z | 508 57.09 | 17.68 100.0
10069- | IEEE 802.11ath WiFi 5 GHz (OFDM, 54 | X | 5.16 67.01 | 17.868 | 267 | 1000 | +9.6%
CAC Mbps)
Y | 534 67.27 | 18.04 100.0
Z 5.16 67.13 17.89 100.0
10071- | |EEE 802.11g WiFi 2.4 GHz X | 486 6660 | 1727 | 199 | 1000 | +96%
CAB {DSSS/OFDM, 9 Mbps)
Y | 5.00 66.83 | 17.42 100.0
Z | 485 66.69 | 17.29 100.0
10072- | IEEE 802.11g WiFi 2.4 GHz X | 484 6682 | 17.49 | 230 | 1000 | =96%
CAB {DSSS/OFDM, 12 Mbps)
Y | 499 67.21 | 17.6¢ 100.0
- Z | 484 67.04 | 17.5 100.0
10073- | IEEE B02.11g WiFi 2.4 GHz X | 491 67.13 | 1785 | 283 | 1000 | +96%
CAB {DSSS/OFDM, 18 Mbps)
Y| 508 6741 | 18.04 100.0
Z | 492 67.28 | 17.89 100.0
10074- | IEEE 802,11g WiFi 2.4 GHz X | 491 6706 | 18.02 | 330 | 1000 | £96%
CAB (DSSS/OFDM, 24 Mbps)
Y | 5.08 67.33 | 18.22 100.0
Z | 4.9 67.24 | 18.07 100.0
10075- | IEEE 802,11g WiF| 2.4 GHz X | 485 67.18 | 18.34 | 382 | 900 | z96%
CAB {DSSS/OFDM, 36 Mbps)
Y | 510 67.51 | 18.58 90.0
Z | 498 67.38 | 18.39 90.0
10076- | IEEE B02.11g WiFi 2.4 GHz X | 497 6701 | 1848 | 415 | 900 | *96%
cAB {DSSS/OFDM, 48 Mbps)
Y| 510 67.27 | 18.69 90.0
= Z | 502 67.23 | 18.55 80.0
10077- | IEEE B02.11g WiFi 2.4 GHz X | 5.00 6709 | 1859 | 430 | 900 | 296%
CAB (DSSS/OFDM, 54 Mbps)
Y | 513 67.33 | 18.79 90.0
Z | 505 67.32 | 18.65 90.0
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10081- | CDMAZ000 (1xRTT, RC3) X 0.55 61.87 8.84 000 | 1500 | t96%
CAB

Y 077 6472 | 11.77 150.0
3 052 61.69 850 150.0
10082- IS-54 / IS-136 FDD (TDMA/FDM, PU/4- X | 074 60.00 443 477 800 | =96%
CAB DQPSK. Fulirate)
Y | 085 60.00 4.95 80.0
o Z 0.83 60.00 4.63 80.0
10080- | GPRS-FDD (TDMA, GMSK, TN 0-4) X | 10000 | 11128 | 2510 | B6.56 600 | +96%
DAC
Y | 100.00 | 11576 | 27.43 60.0
Z | 100.00 | 110.27 | 24.89 60.0
10087- | UMTS-FDD (HSDPA) X 1.60 6598 | 1426 | 0.00 | 150.0 | +9.6%
CAB
il Y 1.76 6696 | 1519 150.0
Z 1.59 66.29 | 14.99 150.0
10098- | UMTS-FDD (HSUPA, Subtast 2) X 1.56 65.91 1421 | 0.00 | 1500 | +9.6%
CAB
Y 1.72 66.91 15.15 150.0
Z 1.56 66.22 | 14.34 150.0
10099- | EDGE-FDD (TDMA, 8PSK, TN 0-3) X | 887 9115 | 3231 | 956 600 | *96%
DAC
Y | 14.47 | 10354 | 37.06 60.0
Z 9.90 9243 | 32.33 60.0
10100- | LTE-FDD (SC-FOMA, 100% RB, 20 X 2.79 6859 | 1564 | 000 | 1500 | *96%
CAE MHz, QPSK)
Y 3.04 69.80 | 16.31 150.0
Z 2.80 68.86 | 1575 150.0
10101- | LTE-FDD (SC-FDMA, 100% RB, 20 X 3.03 6657 | 1528 | 0.00 | 1500 | +86%
CAE MHz, 16-QAM)
Y | 320 67.25 | 1569 150.0
el Z 3.01 66.60 | 1534 150.0
10102- LTE-FDD (SC-FDMA, 100% RE, 20 X 3.14 6660 | 1541 | 000 | 1500 | +9.6%
CAE MHz. 64-QAM) -
Y | 3.31 67.24 | 15.79 150.0
1 - - Z | 312 66.73 | 1547 150.0
10103- | LTE-TDD (SC-FDMA, 100% RB, 20 X 5.97 7510 | 2026 | 3.98 650 | 29.6%
CAG MHz, QPSK)
Y 7.36 78.24 21.54 5.0
Z 6.43 76.00 20.48 5.0
10104- | LTE-TDD (SC-FDMA, 100% RB, 20 X 6.02 7324 | 2024 | 398 550 | £96%
CAG MHz, 16-QAM) —=
Y 9 7540 | 21.20 65.0
= Z 2 73.73 | 20.33 65.0
10105- | LTE-TDD (SC-FDMA, 100% RB, 20 X 558 7154 | 19.7¢ 398 65.0 +0.6%
CAG MHz, 84-QAM)
Y 6.52 74.14 20.96 65.0
z 594 72.54 2012 65.0
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 242 67.86 1543 | 000 | 1500 | £9.6%
CAG MHz, QPSK)
Y 2.66 68.00 | 16.11 150.0
Z 242 68.16 | 15.56 150.0
10109- LTE-FDD (SC-FDMA, 100% RB, 10 X 267 66.35 | 15.07 | 000 | 165600 | 29.6%
CAG MHz. 16-QAM)
Y 2.88 67.05 | 15.56 150.0
Z 2.66 66.50 | 15.15 150.0
10110- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X 1.92 6690 | 1485 | 000 | 1500 | £96%
CAG QPSK)
Y 2.15 88.03 | 15.68 150.0
Z 1.92 67.19 | 14.98 150.0
10141- | LTE-FDD (SC-FDMA. 100% RB,5MHz, | X 2.35 8693 | 1509 | 000 | 1500 | x9.6%
CAG 16-QAM) [
Y 2.56 67.71 15.78 150.0
Z 2.35 67.19 | 15.21 150.0
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10112- | LTE-FDD (SC-FOMA, 100% RE, 10 X | 280 6642 [ 1518 | 000 | 1500 | +96%
CAG MHz, 64-QAM)

Y | 298 67.06 | 15.63 150.0
= Z | 279 57 | 1525 150.0
10113- | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X | 250 6716 | 1529 | 000 | 1500 | +96%
CAG 64-QAM)
Yo| 204 7.87 | 15.93 150.0
Z | 250 743 | 1541 150.0
10114- | IEEE B02.11n (HT Greenfield, 13.5 X | 498 83 | 1620 | 000 | 1500 | +96%
CAC Mbps, BPSK)
Y | 5.0 67.07 | 16.29 150.0
Z | 4596 6686 | 16.22 150.0
10115- | IEEE B02.11n (HT Greenfield, 81 Mbps, | X | 5.25 6692 | 1626 | 000 | 1500 | t9.6%
CAC 16-QAM)
Y | 540 67.27 16.38 150.0
Z 22 6694 | 16.27 150.0
10116- | IEEE 802.11n (HT Greenfield, 135 Mbps, | X 07 6700 | 1622 | 000 | 1500 | 9.6 %
CAC £4-QAM)
Y | 520 67.27 | 16.32 150.0
—— Z | 504 67.03 | 16.23 150.0
10117- | IEEE 802.11n (HT Mixed, 13.5 Mbps, X | 495 6668 | 16.15 | 0.00 | 150.0 | +9.6 %
CAC BPSK)
Y | 507 66.96 | 16.25 150.0
Z | 492 66.71 | 16.16 150.0
10118- | IEEE 802.11n (HT Mixed, 81 Mbps, 16- | X | 5.33 6714 | 1638 | 000 | 1500 | +9.6%
CAC QAM)
Y | 548 6743 | 16.49 150.0
Z | 530 67.16 | 16.39 150.0
10119- | IEEE 802.11n (HT Mixed, 135 Mbps, 64- | X | 5,06 6697 | 1622 | 000 | 1500 | +96%
CAC QAM)
Y | 847 67.21 | 16.30 150.0
Z | 503 67.00 | 16.23 150.0
10140- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 318 6661 | 1533 | 000 | 1500 | +96%
CAE MHz, 16-QAM)
Y | 334 67.24 | 1571 150.0
o Z 3.15 66.73 | 15.38 150.0
10141- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 329 6677 | 1554 | 000 | 1500 | +96%
CAE MHz, 84-QAM)
Y |_347 67.35 | 15.89 150.0
Z | 328 6689 | 15.60 150.0
10142- | LTE-FDD (SC-FOMA, 100% RB,3MHz, | X | 167 6650 | 1413 | 000 | 1500 | £96%
CAE QPSK)
Y | 1.9 67.89 | 15.30 150.0
Z | 1.66 66.82 | 14.25 150.0
10143- | LTE-FDD (SC-FOMA, 100% RB, 3MHz, | X | 2.12 6700 | 1426 | 000 | 1500 | 96 %
CAE 16-QAM)
Y | 240 6829 | 15.45 150.0
. Z | 212 6729 | 14.37 150.0
10144- | LTE-FDD (SC-FDMA, 100% RB,3MHz, | X | 1.93 6497 | 1274 | 000 | 1500 | 96 %
CAE 64-QAM)
Y| 220 86.19 | 13.93 150.0
Z | 191 6507 | 12.74 150.0
10145- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 085 61.55 8.62 000 | 1500 | +96%
CAF MHz, QPSK)
YOI 1A8 6459 | 11.53 150.0
= Z | 081 61.36 8.35 150.0
10146- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 143 63.03 930 | 000 | 1500 | *96%
CAF MHz, 16-QAM)
Y| 205 6666 | 11.93 150.0
Z | 14 63.08 | 9.27 150.0
10147- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 155 6393 | 983 | 000 | 1500 | 296 %
CAF MHz, 84-QAM)
Y | 244 68.79 | 13.06 150.0
Z ]| 155 6407 | 9.91 150.0
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10148- [ LTE-FDD (SC-FDMA, 50% RB,20MHz, | X | 268 6641 | 1512 [ 0.00 | 150.0 | £96%
CAE 16-QAM)

Y | 286 67.11 | 1561 150.0
Z | 287 6656 | 15.19 150.0
10150- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 2.81 6648 | 1522 | 000 | 1500 | £9.6%
CAE 64-QAM)
Y | 299 67.1 15.67 150.0
Z | 279 66.62 15.30 150.0
10151- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 6.48 7818 | 2155 | 398 | 650 | +96%
CAG QPSK)
Y| 8ot 8129 | 2283 65.0
-~ N Z | 688 7876 | 21.62 65.0
10152- | LTE-TDD (SC-FDMA, 50% RB,20MHz, | X | 5.54 7319 | 1087 | 388 | 650 | +96%
CAG 16-QAM)
Y .50 7685 | 21.00 65.0
z 81 7360 | 10.94 65.0
10153- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 95 7431 | 2074 | 398 | 650 | t96%
CAG 64-QAM)
Y | 690 7653 | 21.77 65.0
e Z | 625 74.89 | 20.85 65.0
10154- | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 1.96 6724 | 1508 | 000 | 1500 | z96%
CAG QPSK)
Y | 220 6842 | 15.93 150.0
Z | 196 67.57 | 15.22 150.0
10155- | LTE-FDD (SC-FDOMA, 50% RB, 10 MHz, | X [ 235 66.95 | 1511 | 000 | 1500 | +9.6%
CAG 16-QAM)
Y | 256 67.73_| 15.80 0.0
Z | 235 67.21_| 15.2: 0.0
10156- | LTE-FDD (SC-FDMA, 50% RB,5MHz, | X | 148 66.14 | 135 000 | 1500 | +9.6%
CAG QPSK)
Y| 176 67.88 | 15.05 150.0
= Z | 148 86.45 | 13.67 150.0
10157- | LTE-FOD (SC-FDMA, 50% RB,5MHz, | X | 1.72 6500 | 12.38 | 0.00 | 1500 | +9.6%
CAG 16-QAM)
Y | 2.02 66.64 | 13.92 150.0
2 1.70 65.11 12.37 150.0
10158- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 2.51 6723 | 1534 | 0.00 | 1500 | £96%
CAG B4-QAM)
Y | 2.7z 67.93 | 1597 150.0
Z | 251 67.50 | 1548 150.0
10159- | LTE-FDD (SC-FDMA, 50% RB,5MHz, | X | 1.80 6532 | 1261 | 000 | 1500 | #96%
CAG 64-QAM)
Y| 213 67.09 | 14.20 150.0
Z | 178 6546 | 12.61 150.0
10160- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 250 6745 | 1543 | 000 | 1500 | £96%
CAE QPSK)
Y1 267 6811 | 15.92 150.0
Z | 249 67.68 | 15.53 150.0
10161- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 270 66.39 | 1510 | 000 | 1500 | +96%
CAE 16-QAM)
Y | 288 57.04 | 15.60 150.0
Z | 289 66.55 | 15.18 150.0
10162- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 2.81 6659 | 1525 | 000 | 1500 | :96%
CAE 64-QAM)
Y | 288 67.1 15.71 150.0
Z | 280 66.7 15.32 150.0
10166- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | X | 3.42 69,15 | 1892 | 301 | 1500 | +96%
CAF QPSK)
Y | 364 69.65 | 19.08 150.0
Z | 344 69.55 | 19.16 150.0
10167- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 4.12 7169 | 1919 | 301 | 1500 | +96%
CAF 16-QAM)
Y | 458 7287 | 19.63 150.0
Z | 413 7221 | 19.45 150.0
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10168- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 4.64 7428 | 2071 | 301 | 1500 | 96%
CAF 84-QAM)

Y | 57 7526 | 21.00 150.0
Z | 478 7511 | 21.12 150.0
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 282 6804 | 1840 | 301 | 1500 | x96%
CAE _QPSK)
Y | 310 69.64 | 19.05 150.0
- Z | 285 6847 | 18.67 50.0
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 375 7333 | 2053 | 301 [ 1500 | £96%
CAE 16-QAM)
Y | 452 7648 | 21.67 150.0
Z | 389 7428 | 21.01 150.0
10171- | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X | 308 8927 | 17.71 | 301 | 1500 | £9.6%
AAE 54-04AM)
Y | 381 71.81 | 18.72 150.0
Z | 314 69.73 | 17.95 150.0
10172- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X | 881 87.05 | 27.32 | 6.02 650 | £96%
CAG QPSK)
Y | 1488 | 10254 | 32.37 65.0
2| 881 92.01 | 2881 65.0
10173- | LTE-TDD (SC-FOMA. 1 RB, 20 MHz, X | 1385 | 9713 | 2875 | 6.02 650 | £86%
CAG 16-QAM)
Y | 4827 | 11857 | 34.80 B5.0
Z | 1693 | 99.90 | 29.38 5.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 988 90.07 | 2584 | 6.02 850 | =96%
CAG 54-0QAM)
Y | 27.82 | 107.05 | 30.80 5.0
e Z | 1047 | 9042 | 2588 65.0
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 279 6773 | 1815 | 3.01 | 1500 | +96%
CAG QPSK)
Y | 306 69.31 | 18.79 150.0
= Z | 281 68.13 | 18.39 150.0
10176- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 376 7336 | 2054 | 3.01 | 1500 | $96%
CAG 16-QAM)
Y | 452 7652 | 2168 50.0
Z 3.20 743 21,02 500
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X | 281 67.88 | 18.24 301 [ 1500 | +96%
CAl QPSK)
Y | 3.08 69.47 | 18.89 150.0
=W Z | 283 68.28 | 1849 150.0
10178- | LTE-FDD (SC-FDMA, 1RB, 5MHz, 16- | X | 3.73 7316 | 2043 | 301 | 1500 | £96%
CAG QAM)
Y | 447 7626 | 21.55 150.0
Z | 386 7408 | 2089 150.0
10179- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 338 7114 | 1897 | 301 | 1500 | £9.8%
CAG 64-QAM)
Y | 401 73.98 | 20.04 150.0
= Z | 347 71.80 | 1931 150.0
10180- | LTE-FDD (SC-FDMA, 1 RB, 5MHz,64- | X | 3.09 69.21 | 1767 | 301 | 1500 | +96%
CAG QAM)
Y | 358 71.73 | 18.86 150.0
I 3 IERR E) 69.66 | 17.90 150.0
10181- | LTE-FDD (SC-FOMA, 1 RB, 15 MHz, X | 280 6786 | 1823 | 3.01 | 1500 | 96%
CAE QPSK)
Y | 308 69.45 | 18.88 150.0
Z | 283 68.27 | 1848 150.0
10182- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 372 7314 | 2042 | 3.01 | 1500 | *96%
CAE 16-QAM)
Y | 446 76.24 | 2154 150.0
Z | 385 74.06 | 20.88 150.0
10183- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 308 80.19 | 17.66 | 301 | 1500 | £96%
AAD 64-QAM)
Y | 358 71.70 | 1B.65 150.0
Z | 313 69.64 | 17.6 150.0
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10184- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 281 | 6790 | 18.25 | 301 | 1500 | £96%
CAE QPSK)

309 | 6950 | 18.80 150.0

=2 284 | 6831 | 18.51 150.0

10185- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16- 374 | 7321 | 2046 | 301 | 1500 | £9.6 %
CAE QAM)

448 | 7632 | 2158 150.0

387 | 7414 | 2092 150.0
10186- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz. 64- 310 | 6925 | 17.69 | 301 | 1500 | £9.6%
AAE QAM)

361 | 7177 | 1869 150.0

5 s 314 | 6970 | 17.92 150.0

10187- | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, 282 | 6796 | 18.33 | 301 | 1500 | £96%
CAF QPSK)

310 | 6955 | 1897 150.0

2.85 68.38_| 18.58 150.0
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 385 | 7385 | 2084 | 3.01 | 1500 | £96%
CAF 16-0AM)

485 | 77.08 | 2199 150.0

401 | 7487 | 21.34 150.0
10188- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 316 | 6964 | 1795 | 301 | 1500 | £9.6%
AAF 64-QAM)

370 | 7224 | 1898 150.0

321 | 7013 | 18.21 150.0
10193- | IEEE 802.11n (HT Greenfield, 6.5 Mbps, 436 | 6621 | 1583 | 000 | 1500 | +9.6%
CAC BPSK)

450 | 6648 | 16.00 150.0

433 | 6627 | 1585 150.0

10194- IEEE 802.11n (HT Greenfield, 38 Mbps, 4.52 66.50 15:96 0.00 1 50:0 +96%

CAC 16-QAM)

Nl=<|  xinl=<]  xiNn|=<|  xINn=<] xINi<]  xINi=<]  xN|=| XIN[<] XN XN XNl XN XN XN XN XIN|<| X

4.87 6680 | 16.12 150.0
4.49 66.55 | 15.98 150.0
10185- | IEEE 802.11n (HT Greenfield, 65 Mbps, 4.56 6654 | 1598 | 000 | 1500 | +96%
CAC 64-QAM)
4.72 66.83 | 16.14 150.0
453 66.59 16.01 150.0
10196- | IEEE 802.11n (HT Mixed, 6.5 Mbps, 4.35 6625 | 1583 | 000 | 1500 | +96%
CAC BPSK)
4.51 66.54 | 16.02 150.0
4.33 66.30 | 15.88 150.0
10197- | IEEE 802.11n (HT Mixed, 39 Mbps, 16- 4.53 6652 | 1597 | 000 | 1500 | 296%
CAC QAM)
4,69 6682 | 16.13 150.0
4.50 66.57 | 16.00 150.0
10188- | IEEE B02.11n (HT Mixed, 65 Mbps, 64- 455 6655 | 1599 | 000 | 1500 | +98%
CAC QAM)
4.72 6685 | 16.15 150.0
e 4.53 66.60 | 16.02 150.0
10219- | IEEE 802.11n (HT Mixed, 7.2 Mbps, 4.30 6626 | 1579 | 000 | 1500 | +9.6%
CAC BPSK)
4.46 66.55 | 15.98 150.0
4.28 66.31 | 15.81 150.0
10220- | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16- 452 6649 | 1596 | 0.00 | 1500 | £96%
CAC QAM)
4.68 66.79 | 16.12 150.0
4.50 66.54 | 15.98 150.0
10221- | IEEE 802.11n (HT Mixed, 72.2 Mbps, 64- 457 6649 | 1598 | 000 | 1500 | +8.6%
CAC QAM)
4.7 66.78 | 16.14 150.0
== 4.5 66.54 | 16.01 150.0
10222- | IEEE 802.11n (HT Mixed, 15 Mbps, 4.9 6667 | 1614 | 000 | 150.0 | +96%
CAC BPSK)
5.05 8697 | 16.25 150.0
4.90 66.71 | 16.15 150.0
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10223- | IEEE 802.11n (HT Mixed, 90 Mops, 16- | X | 5.23 6695 | 1630 | 000 [ 1500 | +96%
CAC QAM)

Y| 535 5715 | 16.36 150.0
Z | 520 6.98 6.32 150.0
10224- | IEEE 802.11n (HT Mixed, 150 Mbps, 64- | X | 4.96 66.78 611 | 000 | 1500 | +96%
CAC QAM)
Y | 509 67.08 | 16.23 150.0
Z | a9 66.81 | 16.1¢ 150.0
10225- | UMTS-FDD (HSPA¥) X | 259 65.32 | 14.53 000 | 1500 | +98%
CAB
Ni| 2 6586 | 15.10 150.0
Z | 258 6543 | 14.58 150.0
10226- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz X | 1504 | e8.77 | 29.35 | 6.02 850 | *96%
CAA 16-QAM)
Y | 5558 | 121.36 | 35.42 65.0
Z | 1866 | 101.82 | 30.05 5.0
337- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 1465 | 9682 | 2811 | 6.02 6850 [ £96%
54-QAM)
Y | 4483 | 11525 | 33.13 5.0
Z | 1765 | 9926 | 28.64 65.0
10228- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz. X | 897 9360 | 2068 | 6.02 850 | *86%
CAA QPSK)
Y | 2004 | 108.84 | 34.33 5.0
Z | 1130 | o746 | 30.72 5.0
10229- | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 16- | X | 1395 | 97.24 | 28.79 | 6.02 650 | £96%
CAC QAM)
Y | 4869 | 11871 | 34.65 65.0
= Z | 17.07 | 100.03 | 29.42 55.0
10230- | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 64- | X | 1352 | 9532 | 27.57 | 6.02 650 | £96%
CAC QAM)
Y | 3977 | 11298 | 3245 55.0
= Z | 1811 97.57 | 28.06 55.0
10231- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X | 850 9243 | 2921 | 6.02 650 | =96%
CAC QPSK) o
Y | 1880 | 107.20 | 33.7 65.0
" Z | 1059 [ 9606 | 301 65.0
10232- | LTE-TDD (SC-FDMA, 1RB,5MHz, 16- | X | 1393 | 97, 28.7 6.02 850 | =86%
CAF QAM)
Y | 4865 | 118.71 | 34.65 85.0
Z | 17.04 | 100.01 | 2942 65.0
10233- | LTE-TDD (SC-FDMA, 1 RB, 5MHz, 64- | X | 1348 9529 | 27.56 | 6.02 650 | +9.6%
CAF QAM)
Y | 3968 | 11296 | 3245 65.0
Z | 1606 | 9753 | 28.05 85.0
10234- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 815 9143 | 2875 | 602 | 650 | t96%
CAF QPsK)
Y | 1744 | 10569 | 33.19 65.0
Z | 1004 | 9483 | 2966 65.0
10235- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 1385 | 8727 | 2880 | 6.02 650 | t96%
CAF 16-QAM)
Y | 4887 | 118.81 | 3467 65.0
Z | 17.08 | 100.06 | 29.44 65.0
10236- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 1385 | 9547 | 2761 | 6.02 | 650 | £96%
CAF 64-QAM)
Y | 4047 | 11326 | 3252 35.0
Z | 1626 | 9771 | 28.09 35.0
10237- | LTE-TDD (SC-FDMA. 1 RB, 10 MHz, X | 852 9250 | 2923 | 6.02 650 | +96%
CAF QPSK)
Y | 1871 | 107.36 | 33.81 65.0
Z | 1061 96.14 | 30.21 65.0
10238- | LTE-TDD (SC-FDMA. 1 RB, 15 MHz, X | 1320 | 9720 | 2878 | 602 | 650 | +96%
CAF 16-QAM)
Y | 4860 | 11871 | 3464 65.0
Z | 17.01 99.99 | 29.41 65.0
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10239- LTE-TDD (SC-FDMA, 1 RB, 15 MHz,
CAF 654-QAM)

13.44 9525 27,55 6.02 65.0 296%

39.57 11294 | 3244 65.0
16.01 97.50 28.04 65.0
2

6.02 65.0 +9.6 %

10240- LTE-TDD (SC-FDMA, 1 RB, 15 MHz,

CAF QPsK)
1864 | 10729 | 33.7 65.0
1058 | 96.09 | 30.2 65.0
10241- | LTE-TDD (SC-FDMA, 50% RE, 1.4 NHz, 798 | 8131 | 2553 | 698 | 650 | £96%
CAA 16-QAM) B
43 422 | 2674 65.0
52 2.35 | 25.81 65.0
10242- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz. 10 880 | 2441 | 698 | 650 | £96%
CAA 64-QAM)
849 | 8198 | 2518 50
7.78_| 8041 | 24.04 65.0

10243- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 574 75.

CAA QPSK)

2383 6.98 85.0 +9.6 %

35
667 | 76.08 | 25.00

10244- LTE-TDD {SC-FDMA, 50% RB, 3 MHz, 5.58 74,97 17:83 3.08 65.0 £96%

X
Y
z
X
Y
3
X
Y
Z
X
Y
Z
X
Y
Z
X
CAC 16-QAM)
Y | 7.87 80.04 | 20.37 5.0
= Z 5.84 7542 | 17.90 65.0
10245- | LTE-TDD (SC-FOMA 50% RB,3MHz, | X | 5.38 74,13 1742 | 398 | 650 | 296%
CAC 64-QAM)
Y | 756 79.1: 19.97 65.0
Z | 570 74,5 17.48 85.0
10246- | LTE-TDD (SC-FDMA, 50% RB,3MHz, | X [ 4.98 76.70 861 | 398 | 650 | +98%
CAC QPsK)
Y | 843 8478 | 22.34 65.0
Z | 520 76.66 | 18.37 65.0
10247- | LTE-TDD (SC-FDMA, 50% RB,5MHz, | X | 4.65 7279 | 17.74 | 398 | 650 | $96%
CAF 16-QAN)
Y | 6.08 76.74 | 19.98 65.0
Z 487 73.04 17.67 65.0
10246- | LTE-TDD (SC-FDMA 50% RB,5MHz, | X | 451 7215 | 1743 | 388 | 650 | *86%
CAF 64-QAM)
Y | 585 7591 | 19.61 65.0
Z | 482 7239 | 17.37 65.0
10249- | LTE-TDD (SC-FDMA, 50% RB,5MHz. | X | 6.54 8139 | 2152 | 398 | 650 | +96%
CAF QPSK)
Y | 988 B7.89 | 24.33 65.0
Z | 7.04 8183 | 2145 65.0
10250- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 568 7592 | 2095 | 398 | 650 | $9.6%
CAF 16-QAM)
Y | 685 7871 | 22.33 65.0
S - Z | 605 7661 | 21.08 5.0
10251- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 5.34 7352 | 1953 | 398 | 650 | +9.6%
CAF 64-QAM)
Y | 639 7613 | 20.91 65.0
Z | 561 73.99 | 19.58 65.0
10252- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X | 6.77 81.31 | 2267 | 398 | 650 | *98%
CAF QPSK)
Y | 8898 85.60 | 24 44 65.0
Z 7.34 8211 | 22.7¢ 85.0
10253- | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 544 7271 | 1962 | 398 | 850 | 296%
CAF 16-QAM)
Y | 632 7491 | 20.72 5.0
Z | 570 73.20 9.69 0
10254- | LTE-TDD (SC-FDMA,50% RB, 15MHz, | X | 580 7372 | 2038 | 3.98 650 | +9.6%
CAF 64-QAM)
Y | 670 7583 | 21.43 65.0
Z | 6.09 74.28 | 2049 65.0
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10255- | LTE-TOD (SC-FDMA, 50% RB, 15MHz, | X | 6.6 | 7748 | 2147 | 398 | 650 | £96%
CAF QPSK)

Y | 752 | 8038 | 2272 65.0
Z | 655 | 7812 | 21.56 85.0
10256- | LTE-TDD (SC-FOMA, 100% RB, 1.4 X | 397 | 6974 | 1441 | 398 | 650 | £96%
CAA MHz, 16-QAM)
Y | 606 | 7559 | 1759 65.0
Z | 416 | 600 | 14.37 85.0
10257- | LTE-TOD (SC-FOMA, 100% RB, 1.4 X | 382 | 6888 | 1390 | 398 | 650 | £86%
CAA 84-QAM)
Y | 574 | 7442 | 17.02 550
Z | 399 | 69.02 | 1367 65.0
10256- | LTE-TDD (SC-FOMA, 100% RB, 1.4 X | 339 | 7065 | 1507 | 398 | 650 | 298 %
CAA MHz. QPSK)
Y | 610 | 7000 | 1942 50
= Z | 350 | 7044 | 1478 65.0
10259- | LTE-TDD (SC-FDMA, 100% RB,3MHz, | X | 507 | 74.05 | 18.94 | 398 | 650 | £9.6%
CAC 16-QAM)
Y | 637 | 7746 | 2082 65.0
Z | 535 | 7445 | 18.94 65.0
10260- | LTE-TDD (SC-FDMA, 100% RB,3MHz, | X | 509 | 73.73 | 18.81 | 398 | 650 | £66%
CAC 64-QAM)
Y | 636 | 7708 | 20686 65.0
= = Z | 535 | 7412 | 18.80 5.0
10261- | LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X | 6.26 | 8033 | 2164 | 398 | 650 | £96%
CAC QPSK)
Y | 874 | 8557 | 239 65.0
Z | 676 | 81.00 | 2168 65.0
10262- | LTE-TDD (SC-FDMA, 100% RB,5MHz, | X | 567 | 7584 | 2090 | 398 | 650 | £96%
CAF 16-QAM)
Y | 684 | 7865 | 2229 65.0
= Z | 603 | 7653 | 21.0 65.0
10263- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X | 533 | 7349 | 1952 | 398 | 650 | £96%
CAF B4-QAM)
Y | 638 | 7611 | 2080 55.0
= Z | 560 | 7397 | 1957 5.0
10264- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz. | X | 669 | 81.07 | 2255 | 388 | 650 | £96%
CAF | QPsK)
Y | 887 | 8535 | 2433 65.0
Z | 725 | 8185 | 2264 65.0
10265- | LTE-TOD (SC-FDMA, 100% RB, 10 X | 554 | 7319 | 19.88 | 398 | 650 | £96%
Y
z
X
v
z
X
¥
z
X
Y
z
X
Y:
z
X
Y-
z

6.49 75.55 | 21.00 65.0

5.81 7369 | 18.95 85.0
10266- | LTE-TDD (SC-FDMA, 100% RB, 10 5.94 7429 | 2073 | 398 | €50 | $96%
CAF MHz, 64-QAM)

50 7651 | 21.76 65.0
.24 7487 | 20.84 65.0

10267- | LTE-TDD (SC-FDMA, 100% RB, 10 6.46 7813 | 2153 | 398 | 650 | t9.6°%
CAF MHz. QPSK)

7.98 8124 | 22.81 65.0

6.86 78.71_| 21.60 65.0
10268- | LTE-TDD (SC-FDMA, 100% RB, 15 6.17 7314 | 2030 | 398 | 650 | *96%
CAF MHz. 16-QAM)

7.04 7512 | 21.19 65.0

6.43 7363 | 2040 65.0
10268- | LTE-TDD (SC-FDMA, 100% RB, 15 .16 7273 | 2018 | 398 | 650 | +96%
CAF MHz, 84-QAM)

5.97 7462 | 21.04 65.0

6.41 7322 | 2027 85.0
10270- | LTE-TDD (SC-FDMA, 100% RB, 15 6.28 7529 | 2055 | 398 | 650 | +96%
CAF MHz. QPSK)

7.36 7758 | 21.50 85.0

B.58 7577 | 20.61 85.0
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10274- | UMTS-FDD (HSUPA, Sublest5, 3GPP | X | 239 | 6558 | 14.37 | 0.00 | 1500 | 296%
CAB RelB.10)

Y | 254 66.14 | 14.96 150.0
Z | 237 6573 | 14.43 150.0
10275- | UMTS-FDD (HSUPA, Subtest5, 3GPP | X | 1.36 | 65.75 | 13.87 | 000 | 1500 | *96%
| CAB RelB.4)
Y 1.54 67.06 14.96 150.0
Z 1.35 66.07 14.00 150.0
10277- | PHS (QPSK) X | 212 6132 | 697 | 903 | 500 | *96%
CAA
Y | 240 62.62 8.13 50.0
Z | 2.36 61.74 7.42 50.0
10278~ PHS (QPSK, BW 884MHz, Rolloff 0.5) X 4.20 70.41 14.35 9.03 50.0 +96 %
CAA
Y 9.00 82.55 20.08 50.0
Z | 42 69.72 | 14.05 50.0
10278- | PHS (QPSK, BW 884MHz, Rolloff 0.38) | X | 4.3 70.71 | 1454 | 903 | 500 | =96%
CAA
Y | 9.2i 8281 | 20.21 50.0
Z 4.33 69.98 14.22 50.0
10290- | CDMA2000, RC1, SO55, Full Rate X | 0.93 6386 | 1031 | 000 | 1500 | £96%
AAB
Y | 132 67.34 | 13.23 150.0
Z | 030 63.80 | 10.11 150.0
10291- | CDMA2000, RC3, SO55, Full Rale X | 054 6176 | B.75 | 000 | 1500 | +86%
AAB
Y 0.76 B4.54 11.66 150.0
Z | 051 61.58 | 842 150.0
10292- | CDMA2000, RC3, 5032, Full Rate X | 080 B350 | 10.03 | 000 | 1500 | +9.6%
AAB
Y | 081 67.80 | 13.68 150.0
Z | o057 6342 | 974 150.0
10293- | CDMA2000, RC3, SO3, Full Rate X | 078 6643 | 1198 | 000 | 1500 | £96%
AAB
Y=] 91 7281 | 16.39 50.0
Z 0.78 66.82 11.92 150.0
10295- | CDMA2000, RC1, SO3, /BthRate 251r. | X | 11.88 | 8843 | 2443 | 9.03 | 500 | 96%
AAB
- Y | 1150 | 9015 | 26.20 50.0
Z | 1088 | 86.07 | 2341 50.0
10297- | LTE-FDD (SC-FDMA, 50% RB, 20MHz, | X | 243 6797 | 1550 | 0.00 | 1500 | +96%
AAD QPSK)
Y | 287 69.10 6.1 150.0
Z | 243 65.26 5.63 150.0
10298- | LTE-FDD (SC-FOMA_ 50% RB, 3MHz, | X | 1.14 64.11 126 | 0.0 00 | +96%
AAD QPSK)
Y | 148 6677 | 13.58 150.0
2ol —H:42 6418 | 11.18 150.0
10298- | LTE-FOD (SC-FDMA, 50% RB,3MHz, | X | 2.05 66.66 | 12.29 | 0.00 | 1500 | *9.6%
AAD 16-QAM)
Y | 275 6950 | 14.39 150.0
Z | 212 6725 | 12.55 150.0
10300- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 161 6318 | 9.81 | 000 | 1500 | 296%
AAD 64-QAM)
Y | 203 65.31 | 11.51 150.0
Z | 180 6328 | 982 150.0
10301- | IEEE 802.16e WiMAX (29:18, 5ms, X | 473 | 6580 | 1742 | 4147 | 500 | 29.6%
AAA 10MHz, QPSK. PUSC)
Y | 494 66.02 | 17.64 0.0
Z | 479 66.07 | 17.49 0.0
10302- | IEEE B02.16e WiMAX (29:18, 5ms, X | 513 6596 | 17.87 | 4.96 00 | +86%
AAA 10MHz, QPSK, PUSC, 3 CTRL symbols)
Y | 534 66.38 | 18.24 50.0
Z | 517 66.19 | 17.94 50.0
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10303- IEEE 802.16e WIMAX (31:15, 5ms, 4.89 65.63 17.69 4.96 50.0 +£96 %
AAA 10MHz, 64QAM, PUSC)

510 66.07 18.10 50.0

4.94 65.90 17.76 50.0
10304- IEEE 802.16e WIMAX (29:18, 5ms, 4.68 65.44 17.16 417 50.0 +96%
AAA 10MHz, 640AM, PUSC)

489 65.86 17.54 50.0

4.7 65.67 17.23 50.0
10305- IEEE 802.168 WiMAX (31:15, 10ms, 4.5¢ 68.65 19.65 6.02 350 96 %

AAA 10MHz, B4QAM, PUSC, 15 symbols)

10316- IEEE 802.11g WiF| 2.4 GHz (ERP- 442 66.30 16.01 017 150:0 96 %

AAB OFDM, 6 Mbps, S6pc duty cycle)

X
Y:
Z
X
Y
Z
X
Y 467 68.59 20.11 35.0
Z 4.89 70.03 20.21 35.0
10306- IEEE 802.16e WiMAX (29:18, 10ms, X 478 67.22 19.17 6.02 35.0 +96%
AAA 10MHz, 64QAM, PUSC, 18 symbols)
Y 4.91 67.24 19.51 35.0
Zz 4,95 68.05 19.51 35.0
10307~ IEEE 802.168 WiMAX (29:18, 10ms, X 469 67.41 19.13 6.02 350 +96 9%
AAA 10MHz, QPSK, PUSC, 18 symbols)
Y 4.83 67.50 19.52 5.0
Z 489 68.35 19.52 5.0
10308- IEEE 802.16e WIMAX (2918, 10ms, X 468 67.67 19.30 6.02 350 +96%
ALA 10MHz, 16QAM, PUSC)
Y 4.81 67.73 19.67 350
= Z | &89 68.67 | 19.70 350
10309- IEEE 802.16e WIMAX (29:18, 10ms, X 4.82 67.40 19.30 6.02 350 +96 %
AAA 10MiHz, 16QAM, AMC 2x3, 18 symbols)
X 4.97 67.49 19.67 350
Z 5.00 68.23 19.64 350
10310- IEEE 802.16e WIMAX (29:18, 10ms, X 474 67.32 19.16 6.02 350 +96 %
AAA 10MHz, QPSK, AMC 2x3, 18 symbols)
Y | 486 67.33 | 19.50 35.0
= Z | 492 | 6820 | 1952 35.0
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 277 67.31 15.25 0.00 150.0 +96%
AAD MHz, QPSK)
Y 3.02 68.45 15.87 150.0
. Z 2,78 67.57 15.37 150.0
10313- IDEN 1:3 X 3.38 7232 15.61 6,99 700 +96%
AAA
Y 6.56 80.70 19.09 70.0
Z 3.52 71.67 15.12 70.0
10314- iDEN 1.6 X 5.50 81.58 21.98 10.00 300 £96%
AAA
Y 11.01 93.51 26.47 30.0
Z 5.77 80.74 21.31 30.0
10315- IEEE B02.11b WiFi 2.4 GHz (DSSS, 1 X 0.96 62.54 14.02 0.17 150.0 £96%
AAB Mbps, 96pc duty cycle)
Y 1.06 63.49 14.83 150.0
Z 0.95 62.82 14.19 150.0
X
Y
Z
X
Y
F4
X
Y
2
X
Y
Z

4.57 66.59 | 16.18 150.0
4.40 6635 | 16.03 150.0
10317- | IEEE 802.11a WiFi 5 GHz (OFDM, 6 4.42 6630 | 16.01 | 017 | 1500 | £96%
AAC Mbps, 96pc duty cycle)
4.57 66.59 | 16.18 150.0
4.40 66.35 | 16.03 150.0
10400- | IEEE B02.11ac WiFi (20MHz, 64-QAM, 4.50 6654 | 1595 | 000 | 1500 | 296%
AAD 99pc duty cycle)
4.67 66.85 | 16.11 150.0
4.47 66.59 | 15.97 150.0
10401- | IEEE B02.11ac WiFi (40MHz, B4-QAN, 527 6691 | 16.25 | 000 | 1500 | 96 %
AAD 99pc duty cycle)
5.36 67.03 | 16.28 150.0
5.24 66.92 | 16.25 150.0
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10402- IEEE 802.11ac WiFi (8CMHz, 84-QAM, X 548 67.05 16,19 0.00 1500 | £96%
AAD 98pc duty cycle)

Y 5.61 67.38 16.31 150.0
4 545 67.08 16.20 150.0
10403 CDMAZ2000 (1xEV-DO, Rav. 0) X 0.93 63.86 10.31 0.00 115.0 £9.6%
AAB
Y 1.32 67.34 13.23 115.0
Z 0.90 53.80 10.11 115.0
10404~ CDMA2000 (1xEV-DO, Rev. A) X 0.93 63.86 10.31 0.00 115.0 £9.6%
AAB
Y- 1.32 67.34 13.23 115.0
Z 0.90 63.80 10.11 115.0
10406- CDMA2000, RC3, SO32, SCHO, Full X 23.71 102.36 | 25.63 0.00 100.0 +96%
AAB Rate
Y | 100.00 [ 119.74 29.53 100.0
Z 100.00 122.04 30.37 100.0
10410- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 100.00 124.47 31.30 323 80.0 £9.6%
AAF QPSK, UL Subframe=2,3,4,7,8 9,
Subframe Conf=4)
Y | 100.00 | 122.62 | 30.76 80.0
I Z 100.00 123.15 | 30.75 80.0
10415- IEEE 802.11b WiF| 2.4 GHz (DSSS, 1 X 0.90 61.77 13.43 0.00 1500 | £96%
AAA Mbps, 99pc duty cycdle)
Y 0.98 62.53 14.15 150.0
== 4 0.87 61.91 13.55 150.0
10416~ {EEE 802.11g WIF| 2.4 GHz (ERP- X 4.36 66.25 15.90 0.00 150.0 +96%
AAA OFDM, 6 Mbps, 99pc duty cycle)
Y 4.50 66.52 16.06 150.0
. 4 433 66.30 15.93 150.0
10417- |IEEE 802.11a/n WIFi 5 GHz (OFDM, 6 X 436 66.25 15.80 0.00 1500 | ¥96%
AAB Mbps, 99pc duty cycle)
Y 4.50 66.52 16.06 150.0
z 433 66.30 15.93 150.0
10418- IEEE 802.11g WIFi 2.4 GHz (DSSS- X 435 6641 15.93 0.00 150.0 196%
AAA OFDM, 6 Mbps, 99pc duty cyde, Long
preambule)
Y 4.48 66.67 16.08 150.0
Z 4.33 56.46 15.95 150.0
10418 |IEEE B02.11g WiFi 2.4 GHz (DSSS- X 4.37 B6.36 15.93 0.00 150.0 +£9.6%
AAA OFDM, 6 Mbps, 99pc duty cycle, Short
preambule)
Y. 4.51 66.62 16.08 150.0
= Z | 494 66.41 | 15.95 150.0
10422- IEEE 802.11n (HT Greenfield, 7.2 Mops, | X 4.48 66.36 15.85 0.00 150.0 $9.6%
AAB BPSK)
Y 4.63 66.63 16.10 150.0
Z 4.46 66.41 15.98 150.0
10423- |IEEE 802.11n (HT Greenfield, 43.3 X 4.63 66.65 16.06 0.00 1600 | 296%
AAB Mbps. 168-QAM)
Y 4.80 66.95 16.22 150.0
Z 4.80 66.70 16.08 150.0
10424~ |IEEE 802.11n (HT Greenfield, 72.2 X 4.55 66.60 16.03 0.00 1500 | +£96%
AAB Mbps. 64-QAM)
Y 472 66.90 16.19 150.0
Z 4.53 66.65 16.05 150.0
10425- IEEE 802.11n (HT Greenfiald, 15 Mbps, X 5.18 66,94 16.27 0.00 150.0 86 %
AAB BPSK)
Y 5.31 67.20 16.36 150.0
Z 5.16 66.97 16.28 150.0
10426- IEEE 802.11n (HT Greenfield, 90 Mbps, X 5.21 67.05 16.32 0.00 1500 | 296%
AAB 18-QAM)
Y 5.31 67.21 16.37 150.0
Z 5.18 67.08 16.34 150.0
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10427- [ IEEE 802.11n (HT Greenfield, 150 Mbps, | X | 5.20 6695 | 1627 | 000 | 1500 | 296%
AAB 64-QAM)

Y | 533 6721 | 16.36 150.0
Z | 517 6698 | 16.28 150.0
10430- | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X | 4.03 7050 | 17.69 | 000 | 1500 | £96%
AAD
Y | 420 7046 | 17.9: 150.0
Z | 408 7095 | 17.9 150.0
10431- | LTE-FDD (OFDMA, 10 MHz, E-TM3.1) | X | 399 6670 | 1576 | 0.00 | 1500 | +96%
AAD
Y | 418 67.03 | 16.04 150.0
Z | ae7 €6.77 | 15.79 150.0
10432- | LTE-FDD (OFDMA, 15 MHz, E-TM3.1) | X | 4.31 6662 | 1593 | 000 | 1500 | +96%
AAC
Y | 449 6693 | 16.13 150.0
= Z | 420 6668 | 15.96 150.0
10433- | LTE-FDD (OFDMA, 20 MHz, E-TM3.1) | X | 4.57 6663 | 1605 | 000 | 1500 | +9.6%
AAC
Y | 473 6693 | 16.21 150.0
Z | 45 66.68 | 16.07 150.0
10434- | W-CDMA (BS Test Model 1,64 DPCH) | X | 4.08 7114 | 1746 | 000 | 1500 | +96%
AAA
Y | 429 7127 | 17.88 150.0
Z | 415 7166 _| 17.70 150.0
10435- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X | 100.00 | 12423 | 3118 | 323 | B0O | +96%
AAF QPSK. UL Subframe=2.3.4,7.8.8)
Y | 100.00 | 12240 | 30.66 80.0
Z | 100.00 | 12280 | 30.63 80.0
10447- | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, X | 322 66.37 | 1470 | 000 | 1500 | +96%
AAD Clipping 44%)
Y | 347 66.95 | 15.33 150.0
Z:| 824 6648 | 14.73 150.0
10448- | LTE-FDD (OFDMA, 10 MHz, E-TM3.1, | X | 384 6647 | 1561 | 000 | 1500 | £9.6 %
AAD Clippin 44%)
Y | 402 66.80 | 15.80 150.0
— Z | 382 | 6655 | 15.65 150.0
10449- | LTE-FDD (OFDMA, 15 MHz, E-TM3.1, | X | 4.13 6643 | 1581 | 0.00 | 150.0 | £96%
AAC Cliping 44%)
Y | 430 66.75 | 16.02 150.0
Z | 41 66.50 | 15.84 150.0
10450- | LTE-FDD (OFDMA, 20 MHz, E-TM31, | X | 4.34 6638 | 1588 | 000 | 1500 | £96%
AAC Clipping 44%)
Y | 449 66.69 | 16.06 150.0
Z | 432 6644 | 15.91 150.0
10451- | W-CDMA (BS Test Mode! 1, 64 DPCH, | X | 3.06 6627 | 1409 | 000 | 1500 | =96%
AAA Clipping 44%)
Y | 3.35 67.08 | 14.93 150.0
Z | 3.04 66.368_| 14.10 150.0
10456- | IEEE B02.11ac WiFi (160MHz, 64-QAM, | X | 6.11 6761 | 1651 | 000 | 1500 | £96%
AAB 99pc duty cycle)
Y | 617 67.77_| 16.53 150.0
Z | 608 6764 | 1652 150.0
10457- | UMTS-FDD (DC-HSDPA) X | 366 6492 | 1580 | 000 | 1500 | £96%
AAA
Y 3.76 6517 | 15.77 150.0
= Z 3.64 6496 | 1563 150.0
10458- | CDMAZ2000 (1xEV-DO, Rev. B, 2 X | 385 6996 | 1650 | 000 | 1500 | £96%
AAA carriers)
Y | 392 7048 | 17.26 150.0
Z | 389 7037 | 16.67 150.0
10458- | CDMA2000 (1xEV-DO, Rev. B, 3 X | 493 6853 | 1784 | 000 | 1500 | +96%
AAA carriers)
Y | 504 68.13 | 17.95 150.0
Z 94 68.79 | 18.08 150.0
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10460- [ UMTS-FDD (WCDMA, AMR) X [ D069 6485 | 1341 | 000 | 1500 | £96%
AAA
Y | 082 66.61 | 1504 150.0
Z | 088 6544 | 13.67 150.0
10461- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 100.00 | 12832 | 3315 | 329 800 | £96%
AAA QPSK, UL Subframe=2,3,4,7.8,9)
Y | 100.00 | 127.78 | 33.19 80.0
Z | 100.00 | 127.47 | 3280 80.0
10462- | LTE-TDD (SC-FDMA, 1RB, 1.4 MHz, X | 283 7129 | 1371 | 323 800 | £96%
AAA 16-QAM, UL Subirame=2,3.4.7.8.9)
Y | 4763 | 9929 | 21.71 80.
Z | 349 72.89 | 14.14 80.
10463- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X1 134 63.29 9.90 323 80. +9.6%
AAA 64-QAM, UL Subframe=2.3.4,7,8.9)
Y | 365 7227 | 13.56 80.0
. Z |__1.40 63.38 9.84 80.0
10464- | LTE-TDD {SC-FDMA, 1 RB, 3 MHz, X | 10000 | 12534 | 3161 | 3.23 800 | £96%
AAB QPSK, UL Subframe=2.3.4,7,8,9)
Y | 100 12518 | 31.81 50.0
Z | 100.00 | 124.45 | 31.24 80.
10465- | LTE-TDD (SC-FDMA, 1RB,3MHz, 16- | X [ 215 6845 | 1257 | 3.23 80. +96%
AAB QAM, UL Sublrame=2.3.4,7.8.9)
Y | 1385 8670 | 18.4¢ 80.0
i Z | 245 69,33 12.78 80.0
10466- | LTE-TDD (SC-FDMA, 1RB, 3 MHz, 64- | X | 1.23 62.47 5.47 323 800 | 296%
AAB _QAM, UL Subframe=2,34,7.8,9)
Y | 269 69.32 | 1245 80.0
= Z | 128 62.54 9.41 80.0
10467- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 10000 | 12568 | 31.76 | 323 800 | $56%
AAE QPSK, UL Subframe=234,7.8.9)
Y | 10000 | 12547 | 31.84 80.0
Z | 10000 | 124.78 | 31.39 80.0
10468- | LTE-TDD (SC-FDMA, 1RB,5MHz 16- | X | 2.30 69.17 | 12.87 | 3.23 800 | +96%
AAE QAM, UL Subframe=2,34.7 8.9)
Y | 1823 | 8946 | 19.24 80.0
= Z | 287 70.20 | 13.13 80.0
10469- | LTE-TDD (SC-FDMA, 1RB,5MHz, 64- | X | 1.23 62.50 9.48 3.23 80.0 | +96%
AAE QAM, UL Subframe=2,3.4.7,8,9)
Y | 27 69.38 | 12.47 80.0
— Z 1.28 62.56 9.42 80.0
10470- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz. X | 10000 | 125.71 | 31.76 | 3.23 800 | +96%
AAE QPSK, UL Subframe=2,3.4.7,8.9)
Y | 10000 | 12551 | 31.95 80.0
Z | 100.00 | 124.82 | 31.39 80.0
10471- | LTE-TDD (SC-FDMA, 1RB, 10MHz, 18- | X | 2.28 69068 | 1282 | 323 | 800 | 296%
AAE QAM, UL Subframe=2.3.4,7,8.9)
Y | 17.83 89.19 | 19.15 80.0
Z | 283 7006 | 13.07 80.0
10472- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64- | X 123 62.45 9.44 323 800 | +96%
AAE QAM. UL Subframe=2,3,4.7.8.9)
Y | 288 69.28 | 12.41 80.0
Z 1.27 62.51 9.38 80.
10473- | LTE-TDD (SC-FDMA, 1R8, 15 MHz, X | 100.00 | 12567 | 3174 | 3.23 80. +96%
AAE QPSK, UL Subframe=2,34,7.8.9)
Y | 100.00 | 12547 1.93 80.
Z | 100.00 | 124.78 1.37 80.
10474- | LTE-TDD (SC-FDMA, 1RB, 15MHz, 18- | X | 226 88.99 | 1279 | 3.23 800 | *96%
AAE QAM. UL Subframe=2,3,4.7.8.9)
Y | 1740 | 8896 | 19.08 80.0
Z | 261 69.98 | 13.04 80.0
10475- | LTE-TDD (SC-FDMA, 1RB, 15 MHz, 84- | X | 122 62.42 943 323 800 [ £96%
AAE QAM, UL Subframe=2,3,4.7,8.9)
Y | 266 59.22 | 12.39 80.0
Z 1.27 5249 | 9.37 80.0
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10477- | LTE-TDD (SC-FOMA, 1RB,20MHz, 16- | X | 214 | 6842 | 1254 | 323 | 800 | 96 %
AAF QAM, UL Subframe=2.3.4.7.8.9)

Y | 1417 | 8682 | 18.49 80.0
Z | 244 | 6928 | 1275 80.0
10478- | LTE-TDD (SC-FOMA, 1 RB,20 MHz,64- | X | 122 | 6238 | 940 | 323 | 800 | +96%
AAF QAM, UL Subframe=2,3.4.7.8.9)
Y| 263 | 69.09 | 1234 80.0
= Z | 127 | 6244 | 934 80.0
10479- | LTE-TDD (SC-FDMA,50% RB, 1.4 MHz, | X | 1541 | 9708 | 2621 | 323 | B0.0 | £96%
AAA QPSK, UL Subframe=2.3.4.7,8.9)
Y | 1210 | 9346 | 2555 80.0
Z | 3837 | 11042 | 29.58 80.0
10480- | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, | X | 9.61 B426 | 2021 | 323 | 800 | £96%
AAA 16-QAM. UL Subframe=2,3.4,7,8.9)
Y | 1404 | 8942 | 2230 80.0
Zz | 1537 | B9.79 | 2173 80.0
10481- | LTE-TDD (SC-FOMA, 50% RB, 1.4MHz, | X | 633 | 7818 | 17.80 | 323 | 800 | +96%
AAA 64-QAM. UL Subframa=234,7.8,9)
Y | 10.33 445 | 20.38 80.0
=y Zz | B49 143 | 1875 80.0
10482- | LTE-TDD (SC-FOMA.50% RB.3MHz, | X | 220 | 6813 | 1446 | 223 | B0OO | +96%
AAB QPSK. UL Subframe=2.3.4.7,8.9)
Y| 38 | 7547 | 1831 B0.0
Z | 232 | 6853 | 1444 80.0
10483- | LTE-TDD (SC-FDMA.50% RB,3MHz. | X [ 3.94 7208 | 1581 | 223 | 80O | 296%
AAB 16-QAM. UL Subframe=2.3,4.7.8.9)
Y| 610 | 7787 | 1868 80.0
Z | 469 | 7404 | 1648 80.0
10484- | LTE-TDD (SC-FDMA, 50% RB,3MHz, | X | 3.59 7066 | 1524 | 223 | 80.0 | x96%
AAB 64-0AM, UL Subframe=2,34.7.8,9)
Y| 550 | 7623 | 18.09 80.0
Z | 413 24 | 1578 80.0
10485- | LTE-TDD (SC-FDMA, 50% RB, S MHz, | X | 281 7131 | 1701 | 223 | 800 | 296%
AAE QPSK, UL Subframe=2,3,4,7,8.8)
Y| 405 | 7626 | 1956 80.0
= =3 Z | 307 | 7232 | 17.25 80.0
10486- | LTE-TDD (SC-FDMA, 50% RB,6MHz, | X | 269 | 67.30 | 1467 | 223 | 800 | x96%
AAE 16-QAM, UL Subframe=2,3.4.7.8.9)
vy | 362 [ 71.43 | 17.00 80.0
Z | 279 [ 6768 | 14.70 80.0
10487- | LTE-TDD (SC-FDMA,50% RB,6MHz, | X | 269 | 6694 | 1449 | 223 | 800 | +96%
AAE 64-QAM, UL Subframe=2,3.4.7.8.9)
Y | 35 7063 | 16.77 80.0
Z | 27 67.28 | 1451 80.0
10488- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 320 | 7123 | 1795 | 223 | 800 | +96%
AAE QPSK. UL Subframe=2,3.4,7,8,9)
Y | 409 | 7448 | 1952 80.0
Z | 344 | 7219 | 1822 80.0
10489- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 3.48 | 6815 | 1661 | 223 | 800 | 296%
AAE 16-QAM, UL Subframe=2,3.4 7,8.9)
Y[ 375 | 7012 [ 1777 80.0
Z | 333 | 6873 | 18677 80.0
10480- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 3.28 6803 | 1857 | 223 | 800 | #96%
AAE 64-QAM, UL Subframe=2.3.4.7,8.9)
Y | 38 | 6989 [ 1768 80.0
o = . Z | 342 | 6857 | 1672 80.0
10491- | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 347 | 6998 | 1763 | 223 | 800 | 296%
AAE QPSK, UL Subframe=2,34.7,8,9)
Y| 418 | 7243 | 1881 80.0
Z | 365 | 7068 | 17.84 80.0
10492- | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 356 | 6759 | 1677 | 223 | 800 | 96%
AAE 16-QAM. UL Subframe=2.3.4.7.8.9)
Y| 404 | 69.12 | 1762 80.0
Z | 368 [ 6807 | 1691 80.0
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10493- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X | 383 6748 | 1873 | 223 800 | +96%
AAE 64-QAM. UL Subframe=2,3.4,7.8.9)

Y| 410 68.96 | 17.56 80.0
Z | 375 6794 | 16.87 80.0
10484- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.72 7128 | 1804 | 223 800 | £96%
AAF QPSK. UL Subframe=2.3.4.7.8.9)
Y | 463 7424 | 1937 80.0
Z | 385 7206 | 18.26 80.0
10495- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.59 6791 | 1697 | 223 800 | £9.6%
AAF 16-QAM, UL Subframe=2.34,7,8.9) -
Y | 4.08 56| 17.83 .0
z | 372 68.41 | 17.12 0
10496- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.67 67.69 | 1691 | 223 800 | t96%
AAF 64-QAM, UL Subframe=2,3.4.7,8.9)
Y | 4.15 69.22 | 17.72 0.0
7 |:-378 88.17 | 17.06 0.0
10497- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 140 8276 | 10.76 | 2.23 00 | *96%
AAA MHz. QPSK. UL Subframe=2.3.4.7,8.9)
Y| 278 7082 | 1548 80.0
Z 1.41 62.63 | 10.52 80.0
10498- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 130 60.00 8.24 223 800 | £9.6%
AAA MHz, 16-QAM, UL
Subframe=2,3,4,7,6,9)
Y | 193 63.62 | 11.21 80.0
— Z ] 131 60.00 8.10 80.0
10499- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X1 132 60.00 8.09 223 80.0 | £9.6%
AAA MHz, 64-QAM, UL
Subframe=2,3.4.7.8.9) .
Y | 1.85 6292 | 10.72 80.0
Z |13 60.00 7.96 80.0
10500- | LTE-TDD (SC-FDMA, 100% RB,3MHz, | X | 2.94 7114 | 1735 | 2.23 80.0 £96%
AAB QPSK, UL Subframe=2,3.4.7,8.9)
Y| 39 7506 | 19.38 80.0
Z | 319 7212 | 17.60 80.0
10501- | LTE-TDD (SC-FDMA, 100% RB,3MHz, | X | 284 6788 | 1552 | 223 800 | *8.6%
AAB 16-QAM. UL Subframe=2.34,7.8.9)
Y | 368 7073 | 17.28 80.0
Z | 307 6836 | 1562 80.0
10502- | LTE-TDD (SC-FDMA, 100% RB,3MHz, | X | 298 67.72 | 1539 | 223 800 | +96%
AAB 64-QAM. UL Subframe=2,3,4,7,8.9) w3
Y] 373 7054 | 17.15 80.0
Z | 31 66.17 | 1547 80.0
10503- | LTE-TDD (SC-FDMA, 100% RB,5MHz, | X | 3.16 7103 | 1784 | 223 800 | +96%
AAE QPSK. UL Subframe=2.3.4,7,8.9)
Y | 404 7426 | 19.42 80.0
Z | 339 7186 | 18.11 80.0
10504- | LTE-TOD (SC-FDMA, 100% RB, 5MHz, | X | 3.18 68.05 55 | 223 800 | +96%
AAE 16-QAM, UL Subframe=2,3,4.7,8.9)
Y| 373 7003 | 17.71 80.0
= Z | 331 68.62 | 16.70 80.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 3.26 67.93 16.51 223 80.0 £96%
AAE 64-QAM, UL Subframe=2,3,4.7.8.9)
Y | 381 69.79 | 17.62 80.0
T Z | 340 6847 | 16.66 80.0
10506- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 369 7113 | 17.96 | 223 80.0 | 296%
AAE MHz, QPSK. UL Subframe=2,3.4,7.8.9)
Y | 459 7408 | 19.20 80.0
Z | 391 7190 | 18.18 80.0
10507- LTE-TDD (SC-FOMA, 100% RB, 10 X 3.57 67.84 16.93 223 80.0 96 %
AAE MHz, 16-QAM, UL
Subframe=234.789)
Y | 407 69.50 | 17.78 80.0
Z | 370 68.34 | 17.08 80.0
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10508- LTE-TDD (SC-FDMA, 100% RB, 10 X 3.66 67.62 16.87 223 80.0 £96%
AAE MHz, 64-QAM, UL

Subframe=2.3.4,7,8.9)
Y. 4.13 69.15 17.68 30.0
Z 3.78 66.09 17.01 30.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 4,07 70.10 17.58 | 223 80.0 +9.6 %
AAE MHz, QPSK, UL Subframe=2.3.4,7 8,9)
Y 4.81 7240 18.61 80.0
z 4.24 70.66 17.74 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.06 €67.64 16.99 223 80.0 +96%
AAE MHz, 16-QAM, UL
Subframe=2,3.4,7 8 9)
Y 4.53 69.10 17.70 80.0
= Z | 418 6805 | 17.12 80.0
10511- LTE-TDD (SC-FDMA, 100% RB, 15 X 413 67.44 1695 | 223 80.0 +96%
AAE MHz, 64-QAM, UL
Subframe=2,3,4.7,8,9)
Y 4.57 68.50 17.62 80.0
4 4.24 67.84 17.07 80.0
10512- LTE-TDD (SC-FDMA, 100% RB, 20 X 4.19 71.38 17.95 223 80.0 96 %
AAF MHz, QPSK, UL Subframe=2,3.4.7,8.9)
Y 5.15 74.31 19.22 80.0
2 4.41 72.04 18.13 80.0
10513- LTE-TDD (SC-FDMA, 100% RB, 20 X 3.95 6783 | 17.07 | 223 80.0 +96%
AAF MHz, 16-QAM, UL
Subframe=2,3.4.7.8,9)
4.43 6943 | 17.84 80.0
Z 4.06 68.27 17.20 80.0
10514- LTE-TDD (SC-FDMA, 100% RB, 20 X 3.88 67.48 16.97 223 80.0 96 %
AAF MHz, 64-QAM, UL
Subframe=2,3,4.7.8.9)
Y 4.43 68.95 17.69 80.0
= Z 4.09 67.89 | 17.10 80.0
10515- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 0.85 6186 | 1341 0.00 1500 | +96%
AAA Mbps, 8Spc duty cycle)
Y 0.94 6267 14.18 150.0
Z 0.83 62.02 13.54 150.0
10516- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 0.40 65.39 13.06 0.00 150.0 96 %
AAA Mbps, 99pc duty cycle)
Y 0.51 67.47 15.37 150.0
== Z | 040 6664 | 13.51 150.0
10517- |EEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 0.68 62.98 13.39 0.00 150.0 +96 %
AAA Mbps, 99pc duty cycle)
Y 0.78 64.16 14.53 150.0
Z 0.66 63.30 | 13.59 150.0
10518- IEEE 802.11afh WiFI 5 GHz (OFDM, 8 X 4.35 66.32 15,88 .00 150.0 96 %
AAB Mbps, 98pc duty cycle)
Y 4.50 656.59 16.04 150.0
4 4.32 56.37 15.90 150.0
10519- |IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 4.51 56.53 15.99 0.00 150.0 96 %
AAB Mbps, 99pc duty cycle)
Y 4.68 66.83 16.16 150.0
s 2 4.49 66.58 | 16.02 150.0
10520- IEEE 802.11ath WiFi 5 GHz (OFDM, 18 X 437 66.46 15.90 0.00 150.0 96 %
AAB Mbps, 99pc duty cycle)
Y 4.53 66.78 16.08 150.0
Y4 4.34 66.52 15.92 150.0
10521- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.30 66.44 15.87 0.00 150.0 +96%
AAB Mbps, 99pc duty cycle)
Y 447 66.77 16.06 150.0
Z 4.28 66.49 15.90 150.0
10522- IEEE B02.11alh WiFi 5 GHz (OFDM, 36 X 4.36 66.57 15.98 0.00 150.0 96 %
AAB Mbps. 99pc duty cycle)
Y 4.53 66.86 16.15 150.0
Z 4.34 66.63 16.01 150.0
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10523- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 4,25 66.45 15.83 0.00 150.0 +9.6%
AAB Mbps, 99pc duty cycle)

4.41 66.73 15.99 50.0

= 4.23 66.51 15.86 50.0

10524~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 4,30 66.49 15.94 0.00 150.0 +9.6%
AAB Mbps, 89pc duty cycle)

4.47 66.78 16.11 150.0

4.28 656.54 15.97 150.0
10525- IEEE B02.11ac WiFi (20MHz, MCSO, 31 65.55 15.55 0.00 150.0 +9.6%
AAB 90pc duty cycle)

4.45 65.83 15.71 150.0

4.2 65.60 15.58 150.0
10526- |EEE B02.11ac WiFi (20MHz, MCS1, 445 65.87 15.68 0.00 150.0 £96%
AAB 99pc duty cycle)

4.62 66.2 15.85 150.0

443 65.93 15.71 150.0
10527- |EEE 802.11ac WiFi (20MHz, MCS2, 438 65.82 5.61 0.00 150.0 +9.6%
AAB 99pc duty cycle)

4.54 66.15 15.79 150.0

4.36 65.88 15.64 150.0
10528- IEEE 802.11ac WiFi (20MHz, MCS3, 4,39 65.84 15.64 0.00 150.0 +96%

AAB 99pc duty cycle)

5
wien
@
L
—
~
-
b |
-
c
<
(=}

000 | 1500 | £9.6%

&
Q¢
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@
b

10529- IEEE 802.11ac WiFi (20MHz, MCS4,
AAB 98pc duly cycle)

4.56 66.17 15.82 150.0
4.37 65.90 15.67 150.0
437 65,90 15.64 0.00 1500 | £96%

10531- IEEE 802.11ac WiFi (20MHz, MCS6,
AAB _99pc duty cycle)

4.55 66.27 15.83 150.0
; 85.96 15.67 150.0
424 65.74 15.56 0.00 150.0 +96 %

10532- 1EEE 802.11ac WiFi (20MHz, MCS7,
AAB 99pc duly cycle)

a.41 66.12 15.76 150.0

10533- |EEE 802.11ac WiFi (20MHz, MCSB, 4:40 65.90 15.64 0.00 150.0 +96%

AAB 99pc duty cycle)

4.57 66.22 15.81 150.0
4.38 65.96 15.67 150.0
485 65.98 1577 0.00 1500 [ 296%

10534~ IEEE 802.11ac WiFi (40MHz, MCS0,
AAB 99pc duty cycle)

NI xINf=<|  xINj<] i< XN XN XN XN XN XN XNH-( XIN|<] XIN|=<| XIN|< XNJ-( x|[Nj<| X
S

5.09 66.30 15.90 50.0
=0 4.93 66.02 15.7¢8 150.0
10835- IEEE 802.11ac WiFi (40MHz, MCS1, 5.02 66.17 15.86 0.00 50.0 +96%
AAB S9pc duty cycle)
5.15 66.46 1597 150.0
4.99 .21 15.88 150.0
10536~ IEEE 802.11ac WiFi (40MHz, MCS2, 4.89 66,11 15.80 0.00 150.0 £96%
AAB 99pc duty cycle)
5.02 66.41 15.93 150.0
4.87 66.16 15.83 150.0
10537- IEEE 802.11ac WIF| (40MHz, MCS3, 495 66.07 15.79 0.00 1500 | £96%
AAB 9%pc duly cycla)
5.08 6638 | 1592 150.0
= =3 4.92 66.12 | 1581 150.0
10538- |EEE BOZ.11ac WIF| (40MHz, MCS4, 5.03 66.09 15.84 0.00 1500 | +96%
AAB 99pc duty cycle)
517 66.41 15.87 150.0
5.00 66.13 15.86 150.0
10540- IEEE B02.11ac WiFi (40MHz, MCS6, 4.96 66.07 | 1585 | 0.00 1500 | £96%
AAB 99pc duty cycle)
5.10 66.42 15.99 150.0
4.94 66.11 15.87 150.0
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10541- IEEE 802.11ac WIiFi (40MHz, MCS7, X 4.94 65.96 15.78 0.00 150.0 9.6 %
AAB 99pc duty cycle)

Y 5.08 66.30 15.92 150.0
Z | 491 66.00 | 15.80 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.09 66.06 15.85 0,00 150.0 96 %
AAB 99pc duty cycle)
Y 5.23 66.37 15.97 150.0
Z | 507 66.10 | 15.87 150.0
10543- |EEE 802.11ac WIiFi (40MHz, MCS9, X 5.16 66.09 15.89 0.00 160.0 +06 %
AAB $8pc duty cydle)
Y 5.31 66.40 16.01 150.0
= Z 513 66.12 15.91 150.0
10544- IEEE 802.11ac WiFi (80MHz, MCS0, X 5.29 66.10 15.79 0.00 1500 | +96%
AAB 99pc duty cycla)
Y 40 66.43 15.90 150.0
Zz 2 66.14 15.80 150.0
10545~ IEEE 802.11ac WiFi (80MHz, MCS1, X 4 66.56 15.97 0.00 1500 | 296 %
AAB 99pc duty cycle)
X 5.58 66.80 .04 150.0
Z | 546 66.60 | 15.98 150.0
10546- IEEE 802.11ac WiFi (80MHz, MCS2, X 5.33 66.26 15.83 0.00 1500 | 296%
AAB 89pc duty cycle)
Y 5.46 66.63 15.97 150.0
Z 5.31 .29 15.85 150.0
10547- | IEEE 802.11ac WIFi (80MHz, MCS3, X | 541 6634 | 1587 | 000 | 1500 | £96%
AAB 99pc duty cycle)
Y 5.5 66.66 | 15.98 150.0
R Z 38 66.37 | 15.88 150.0
10548- IEEE 802.11ac WiFi (B0MHz, MCS4, X B2 67.21 16.27 0.00 180.0 96 %
AAB 89pc duty cycle)
Y | 574 67.47 | 18.35 150.0
Z 5.61 67.23 16.28 150.0
10550- IEEE 802.11ac WiFi (80MHz, MCS6, X 5.38 66.38 15.91 0.00 150.0 56 %
AAB 99pc duty cycle)
Y 549 66.64 15.98 150.0
Z | 538 | 6642 | 15.92 150.0
10551- IEEE 802.11ac WiFi (80MHz, MCS7, X 5.36 66.32 15.84 0.00 150.0 96 %
AAB 99pc duty cycle)
Y |- -550 66.68 | 15.97 150.0
r 5.34 66.35 15.85 150.0
10552- IEEE 802.11ac WiFi (80MHz, MCS8, X 529 66.17 15.76 0.00 160.0 *96%
AAB 99pc duty cycle)
Y 541 66.50 15.88 150.0
z 527 66.20 15.78 150.0
10553- |IEEE 802.11ac WIFI (80MHz, MCS9, X 5.36 66.18 15.80 0.00 150.0 +86 %
AAB 99pc duty cycle)
Y. | :550 66.54 15.9: 150.0
= Z | 534 66.21 | 15.81 150.0
10554~ |EEE 802.11ac WiFi (160MHz, MCSO, X 571 66,48 15.89 0.00 150.0 96 %
AAC 99pc duty cycle)
Y 5.80 66.79 15.89 150.0
Z 5.68 66.51 15.90 150.0
10555~ IEEE 802.11ac WiFi (160MHz, MCS1, X 5.83 66.77 16.02 0.00 150.0 96 %
AAC 99pc duty cydle)
Y 5.92 67.07_| 18.11 150.0
Z | 580 | 6680 | 16.03 150.0
10556- IEEE 802.11ac WiFi (160MHz, MCS2, X 5.85 66.83 16.04 0.00 150.0 +9.6 %
AAC S9pc duty cycie)
Y 5.94 67.11 16.13 150.0
Z 5.83 66.86 16.08 150.0
10557- IEEE 802.11ac WIiFi (160MHz, MCS3, X 5.80 66.70 15,99 0.00 1500 | £96%
AAC 99pc duty cycie)
Y 5.91 67.03 16.11 150.0
Z 5.78 66.73 | 16.00 150.0
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10558- |EEE 802.11ac WiFi (160MHz, MCS4, X 5.85 66.85 16.09 0.00 150.0 +96%
AAC 99pc duty cycle)

Y 5.96 67.18 16.20 150.0
Z 5.82 66.88 16.09 150.0
10560- IEEE 802.11ac WiFi (160MHz, MCS6, X 5.84 66.71 16.05 0.00 150.0 £9.6%
AAC 99pc duty cycle)
Y 5.96 67.05 16.17 150.0
Z 5.82 66.73 16.06 150.0
10561- IEEE 802.11ac WiFi (160MHz, MCS7, X 5.78 66.71 16.09 0.00 150.0 +9.6%
AAC 99pc duty cycle)
Y 5.88 67.01 16.18 150.0
Z 5.756 66.73 16.09 150.0
10562- IEEE 802.11ac WiFi (160MHz, MCS8, X 5.86 6697 | 1622 | 0.00 1500 | £96%
AAC 99pc duty cycle)
¥ 5.99 67.36 16.36 150.0
Z 5.84 67.00 16.23 150.0
10563- IEEE 802.11ac WiFi (160MHz, MCS9, X 5.96 66.92 16.16 0.00 150.0 +9.6 %
AAC S9pc duty cycle)
Y 6.21 67.61 16.44 150.0
4 5.93 66.93 16.16 150.0
10564~ IEEE B02.11g WiFi 2.4 GHz (DSSS- X 4.68 66.42 16.08 0.46 150.0 £96%
AAA OFDM, 8 Mbps. 99pc duly cycle)
Y 4.83 66.69 16.22 180.0
= _ Z | 465 6646 | 16.07 150.0
10565~ IEEE 802.11g WIiF| 2.4 GHz (DSSS- X 4.89 6685 | 1639 | D46 1500 | £96%
AAA OFDM, 12 Mbps, 99pc duly cycle)
3y 5.05 67.14 16.54 150.0
- Z | 486 | 6690 | 16.41 150.0
10566~ IEEE 802,11g WiFi 2.4 GHz (DSSS- X 4.72 €6.67 16.19 0.46 150.0 x96%
AAA OFDM, 18 Mbps, 99pc duly cycle)
Y 4.89 6698 | 16.35 150.0
Z 4.70 66.72 16.20 150.0
10567- |IEEE 802.11g WiFi 2.4 GHz (DSSS- X 475 67.07 16.56 0.46 150.0 +96%
AAA OFDM, 24 Mbps, 89pc duty cycle)
Y 4.92 57.37 16.7! 150.0
o Z 4.73 714 16.5 1500
10568- |EEE 802.11g WiFi 2.4 GHz (DSSS- X 483 66.44 15.04 046 150.0 £96%
AAA OFDM. 36 Mbps, $9pc duty cycle)
Y. 4.80 6.76 16.13 150.0
Z 4.61 6.47 5.95 150.0
10569- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4,72 7.22 16.65 046 | 1500 | 296%
AAA | OFDM, 48 Mbps, 99pc duty cycle)
Y 487 67.46 16.77 150.0
4 471 67.30 168.69 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 474 67.05 16.56 0.46 150.0 +986 %
AAA OFDM, 54 Mbps, 99pc duty cycle)
Y 4.9 67.30 16.69 150.0
Z 472 67.12 16.60 150.0
10571- |EEE B02.11b WiFi 2.4 GHz (DSSS, 1 X 1.04 63.16 14.41 0.46 130.0 96 %
AAA Mbps, 90pc duty cycle)
Y 1.18 B4.31 15.32 130.0
z 1.04 63.55 14.81 130.0
10572- |EEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.05 63.64 14.72 0.46 130.0 £96%
AAA Mbps. 90pc duty cycle)
Y 1.18 64 86 15.66 130.0
Z 1.05 64.09 14.95 130.0
10573- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 1.03 74.44 17.59 0.45 130.0 2986%
AAA Mbps. 80pc duty cycle) o
' 1.79 82.59 21.75 130.0
z 1.38 78.61 18.89 130.0
10574- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.07 68.05 16.92 0.46 130.0 +9.6 %
AAA Mbps. 80pc duty cycle)
Y 1.27 70.18 18.34 130.0
Z 1.12 69.27 17.48 130.0
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10575- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 447 6623 | 1612 | 046 | 130.0 | 96 %
AAA OFDM, 6 Mbps, 90pc duty cycle)

Y | 482 66.51 | 16.29 130.0
Z | 445 66.28 | 16.14 130.0
10576- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 450 6641 | 1619 | 046 | 1300 | +96%
AAA OFDM, 8 Mbps, S0pc duly cycle)
Y | 485 66.67 | 16.36 130.0
= Z | 448 6646 | 16.21 130.0
10577- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 488 6668 | 1636 | 046 | 1300 | +96%
AAA OFDM, 12 Mbps, 90pc duty cycle) ;
Y | 485 66.96 | 16.53 130.0
Z | 4.5 56.74 | 16.38 130.0
10578- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 48 56.82 | 16.46 | 046 | 1300 | t96%
AAA OFDM. 18 Mbps. 90pc duty cycle)
Y | 475 67.12 | 16.62 130.0
Z | 456 66.89 | 16.49 130.0
10579- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 434 6604 | 1571 | 046 | 130.0 | 969%
AAA OFDM. 24 Mbps, S0pc duty cycle)
Y | 451 66.41 | 15.94 130.0
Z | 432 66.08 | 15.72 130.0
10580- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 438 6611 | 1575 | 046 | 130.0 | *96%
AAA OFDM, 36 Mbps, S0pc duty cycle)
Y | 456 6645 | 15.97 130.0
Z | 436 66.15 | 15.76 130.0
10581- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 448 6685 | 1640 | 046 | 130.0 | +S6%
AAA OFDM. 48 Mbps, S0pc duty cycle)
Y | 454 67.15 | 16.57 130.0
= ) Z | 446 66.93 | 16.43 130.0
10582- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | az7 65.80 549 | 046 | 1300 | +96%
AAA OFDM, 54 Mbps, S0pc duty cycle)
Y | 445 66.17 | 15.73 130.0
= Z | 425 6584 | 15.50 130.0
10583- | IEEE 802.11a/M WiFi 5 GHz (OFDM, 6 X | 447 6623 | 1612 | 046 | 1300 | +96%
AAB Mbps, 90pc duty cycle)
Y | 482 66.51 | 16.29 130.0
B Z | 445 66.28 | 16.14 130.0
10584- | IEEE 802.11a/M WiFI 5§ GHz (OFDM, 9 X | 450 6641 | 16.19 | 046 | 1300 [ £96%
AAB Mbps. 90pc duty cycie)
Y | 485 66.67 | 16.36 130.0
2 | 448 6646 | 16.21 130.0
10585- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 | X | 4.68 6668 | 1636 | 046 | 130.0 | +96%
AAB Mbps. 90pc duty cycle)
Y | 485 66.98 | 16.53 130.0
Z | 486 6674 | 16.38 130.0
10586- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 | X | 4.58 6682 | 1646 | 046 | 1300 | +96%
AAB Mbps. 90pc duty cycle)
Y | 475 67.12 | 16.62 130.0
Z | 456 66.89 | 16.49 130.0
10587- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 | X | 4.34 6604 | 1571 | 046 | 130.0 | +96%
| AAB Mbps. 80pc duty cycie)
Y | 451 6641 | 15.94 130.0
Z | 432 6608 | 1572 130.0
10588- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 38 | X | 4.38 6611 | 1575 | 046 | 1300 | +98%
AAB Mbps, S0pc duty cycle)
Y | 456 8645 | 15.97 130.0
Z | a.3e 86.15 | 15.76 130.0
10589- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 | X | 4.48 6685 | 1640 | 046 | 1300 | £96%
AAB Mbps. 80pc duty cycle)
Y | 484 67.15 | 16.57 130.0
Z | 446 66.93 | 1643 130.0
10590- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 56 | X | 4.27 6580 | 1549 | 046 | 1300 | £96%
AAB Mbps. 80pc duty cycle)
Y | 445 8617 | 1573 130.0
Z | 425 65.84 | 15.50 130.0
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10591- IEEE 802.11n (HT Mixed, 20MHz,
AAB MCS0, S0pc duty cycle)

4,63 66,32 16.25 0.48 1300 | 296%

4.77 66.58 16.40 130.0
4.60 66.37 16.26 130.0
4.76 66.63 16.38 0.46 130.0 +96%

10592 |EEE 802.11n (HT Mixed, 20MHz,
MCS1, 80pc duty cycle)

4.92 66.91 16.53 130.0
4.74 66.69 16.39 130.0
4.68 66.51 16.23 0.46 130.0 +9.6 %

10593- IEEE 802.11n (HT Mixed, 20MHz,
MCS2, 80pc duty cydle)

4.85 66.82 16.41 130.0
4.86 66.56 16.25 130.0
4.73 66.69 16.40 0.46 1300 | +£986%

10584- | IEEE 802.11n (HT Mixed, 20MHz,
MCS3, S0pc duty cycie)

4.90 66.98 16.56 130.0
4.71 66.75 16.42 130.0
4.70 66.65 16.30 0.46 1300 | £96%

10595- IEEE 802.11n (HT Mixad, 20MHz,
AAB MCS4, 90pc duty cycle)

4.87 66.93 16.46 130.0
4.68 66.71 16.32 130.0
4.63 66.63 16,29 0.46 1300 | £96%

10596- IEEE 802.11n (HT Mixed, 20MHz,
AAB MCSS, 90pc duty cycle)

4.80 66.93 16.46 130.0
4.61 66.68 16.31 130.0
10597~ |IEEE 802.11n (HT Mixed, 20MHz, 4,58 66.50 16.15 0.46 130.0 +9.6%
AAB MCSE, 80pc duty cycle) =
4.75 66.83 16.34 130.0
== = 4.56 66.55 16.17 130.0
10598- |EEE 802.11n (HT Mixed, 20MHz, 4.57 66.73 16.42 0.46 1300 +96%
AAB MCS7, 80pc duty cycle)
4.74 67.06 16.60 130.0
4.55 6.80 16.45 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, . 6.88 16.52 046 130.0 $96%
AAB MCSD0, S0pc duty cycle)
544 67.12 16.60 130.0
529 66.91 16.52 30.0
10600- IEEE 802.11n (HT Mixed, 40MHz, 5.45 67.34 16.72 0.46 130.0 06 %
AAB MCS1, S0pc duty cycle) o
55 674 16.74 130.0
42 67.3 16.72 130.0
10601- IEEE 802.11n (HT Mixed, 40MHz, 533 67.05 16.59 0.46 130.0 +9.6 %

AAB MCS2, 90pc duty cycle)

545 | 6725 | 1666 130.0
= = 530 | 67.08 | 16.60 130.0
10602- | IEEE B02.11n (HT Mixed, 40MHz, 546 | 67.20 | 1658 | 046 | 1300 | 9.6 %
AAB MCS3, 90pc duty cycla)
554 | 6728 | 16.50 130.0
543 | 6722 | 16.58 130.0

10603- |IEEE B02.11n (HT Mixed, 40MHz, 5.62 67:46 16.85 0.46 1300 | 296%

AAB MCS4, 80pc duty cycle)

5.62 67.58 16.87 130.0
5.50 67.50 16.86 130.0
5.39 67.12 16.66 0.46 1300 | 2986%

10604- | IEEE 802.11n (HT Mixed, 40MHz,
AAB MCSS. 80pc duty cycle)

5.44 67.09 16.62 130.0
5.37 67.16 16.68 130.0
5.44 7,25 16.73 0.46 1300 | 2986%

10605- IEEE 802.11n (HT Mixed, 40MHz,
AAB MCSB, S0pc duty cycle)

5.54 67.37 16.75 130.0
5.42 67.27 16.73 130.0
5.17 66.49 16.20 0.46 1300 | £96%

10606- IEEE 802.11n (HT Mixed, 40MHz,
AAB MCS7, 90pc duty cycle)

Ni=<]  xIn|=| xinl=]l  xINn|=<] o xIN[<|  xIN|=<]  xNf<] oxIN(<] oxINi<] XN XN XN XN XN XN XN X
o
Q

5.30 66.78 | 16.32 130.0
5.14 86.51 | 16.20 130.0
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10607- |EEE B02.11ac WIFI (20MHz, MCSO0, X 4.46 65.61 15.85 0.46 130.0 9.6 %
AAB 90pc duty cycle)

Y |_461 6589 | 16.02 130.0
— Z | 444 6567 | 15.88 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCS1, X 462 65.98 16.01 0.48 1300 | £96%
AAB 90pc duty cycle)
Y 4.79 66.29 16.18 130.0
Z 4.60 66.04 16.04 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCS2, X 451 65.80 15.83 0.46 130.0 9.6 %
AAB 90pc duly cycle)
Y 468 66.13 16.02 130.0
Z | 449 65.86 15.85 130.0
10610- IEEE 802.11ac WiFi (20MHz, MCS3, X 4,56 65.97 16.00 0.46 130.0 +96%
AAB 90pc duty cycle)
Y 473 66.29 16.18 130.0
Z 4.55 66.03 16.03 130.0
10611- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.48 65.77 15.84 0.46 130.0 +96%
AAB 90pc duty cycle)
Y 4,65 66.10 16.03 130.0
= Z | ad46 583 | 1587 130.0
10612- IEEE 802.11ac WIFi (20MHz, MCSS, X 4.48 9,91 15.88 0.486 130.0 +96%
| AAB S0pc duly cycle)
Y 4.6 16.25 16.07 130.0
4 4.4 35.9¢ 15.90 130.0
10613- IEEE 802.11ac¢ WiFi (20MHz, MCS86, X 448 65.7 1574 0.46 130.0 +96%
AAB S0pc duty cycle)
Y 4 .66 16.13 15.96 130.0
= s Z | 446 5.81_| 15.76 130.0
10614- IEEE 802.11ac WiFi (20MHz, MCS7, X 443 5.96 15.99 046 130.0 +96%
AAB S0pc duly cycle)
Y 4.60 66.32 16.18 130.0
Z 4.42 66.03 16.02 130.0
10615- |IEEE 802.11ac WiFi (20MHz, MCS8, X 4.48 65.60 15.61 0.46 130.0 96 %
AAB 90pc duly cycle)
Y 4.65 65.94 15.81 130.0
Z | 445 | 8564 | 1562 130.0
10616- IEEE 802.11ac WiFi (40MHz, MCSO0, X 5.12 66.07 16.09 0.48 130.0 $96%
AAB 90pc duty cycle)
Y. 525 .37 16.21 130.0
Z 5.09 66.11 16.11 130.0
10617- IEEE 802.11ac WiFi (40MHz, MCS1, X 5.19 .29 16.18 046 1300 *86%
AAB 90pc duty cycle)
Y | 532 66.52 | 16.26 130.0
Z 517 66.32 | 16.19 130.0
10618- |IEEE 802.11ac WiFi (40MHz, MCS2, X 508 66.28 16.19 046 130.0 +08%
AAB 90pc duty cycle)
Y 5.20 66.54 16.29 130.0
4 5.06 66.33 16.20 130.0
10619- IEEE B02.11ac WiFi (40MHz, MCS3, X 509 66.06 16.01 046 130.0 £96%
AAB 90pc duty cycle)
Y | 522 | 6635 | 16.13 130.0
Z 5.06 66.10 16.02 130.0
10620- |IEEE 802.11ac WiFi (40MHz, MCS4, X 517 66.10 16.08 0486 130.0 £06%
AAB 90pc duty cycle)
Y: 531 66.40 16.20 130.0
=== Z | 516 66.14 | 16.08 130.0
10621- IEEE 802.11ac WIFi (40MHz, MCS5, X 518 66.25 16.28 0.48 130.0 *96%
AAB 90pc duty cycle)
Y 5.31 66.53 16.38 130.0
i 4 5.1€ 66.20 16.30 130.0
10622- |IEEE 802.11ac WIiFi (40MHz, MCS6, X 5.20 66.45 16.37 0.48 1300 | £96%
AAB 90pc< duty cycle)
Y 5.32 66.67 16.45 130.0
Z 5.18 66.49 16.39 130.0
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10623- |IEEE 802.11ac WiFi (40MHz, MCS7, X 5.06 65.90 15,96 0.456 130.0 £96 %
AAB 90pc duty cycle)

Y 5.20 66.22 16.10 130.
Z 5.04 55.93 16.97 130.
10624- IEEE 802.11ac WiFi (40MHz, MCSB, X 5.26 66.14 16.15 046 130.0 x86%
AAB 90pc duty cycle)
Y | 639 66.41 16.26 130.0
z 5.23 66.17 16.16 130.0
10625- IEEE 802.11ac WiFi (40MHz, MCS9, X 5.51 66.80 16.54 046 130.0 +9.6%
AAB 90pc duty cycle)
Y| ST3 67.31 16.76 130
Z | 548 66.81 16.54 130.0
10626- |EEE 802.11ac WiFi (80MHz, MCSO0, X 544 66.14 18.07 0.46 130.0 £96%
AAB 90pc duly cycle)
Y | 555 66.44 | 16.18 130.0
Z 5.41 66,17 16.08 130.
10627- |IEEE B02.11ac WiFi (BOMHz, MCS1, X 5.69 66.79 16.36 0.46 130.0 £96%
AAB 90pc duty cycle)
Y | 577 6695 | 16.39 130.0
4 5.66 66.81 16.36 130.0
10628- |EEE 802.11ac WiFi (80MHz, MCS2, X 545 66.17 15.88 046 130.0 06 %
AAB $0pc duty cycle)
Y 5.58 66.5: 16.12 130.0
74 542 56.1 15.96 130.0
10629- IEEE 802.11ac WiFi (80MHz, MCS3, X 554 56.28 16.03 046 130.0 +9.6%
AAB S0pc duty cycle)
Y | 585 66.57 | 16.13 130.0
Z | 551 66.30 | 16.03 130.0
10630~ IEEE 802.11ac WiFi (80MHz, MCS4, X 5.93 67.67 16.72 0.46 1300 $96%
AAB _90pc duty cycle)
Y | 603 67.89 | 18.79 130.0
=y z 5.88 87.66 16.71 130.0
10631- IEEE 802.11ac WIFi (80MHz, MCS5, X 5.82 67.45 16.81 0.46 1300 | +96%
AAB 90pc duty cycle)
Y. 597 67.81 16.94 130.0
P . Z 579 6749 | 16.83 130.0
10632~ |EEE 802.11ac WIFi (80MHz, MCSB, X 5.66 66.88 16.55 048 130.0 +9.6 %
AAB 80pc duty cycle)
Y 5.74 7.02 16.56 130.0
Z .64 6.92 16.56 130.0
10633- IEEE 802.11ac WiFi (BOMHz, MCS7, X 5.51 66.37 16.11 0.48 1300 £96%
AAB 90pc duty cycle)
Y 5.64 66.70 16.23 130.0
Z 5.49 66.40 16.12 130.0
10634- IEEE 802.11ac WiFi (BOMHz, MCSS, X 5.49 66.38 16.18 0.46 130.0 +96%
AAB 90pc duty cycle)
Y 5.63 6.73 16.31 130.0
Z 5.47 36.41 .19 130.0
10635- |IEEE B02.11ac WIFI (80MHz, MCS9, X 537 65.68 15.55 0.46 130.0 +96%
AAB 90pc duty cycle)
Y 5.51 66.08 15.72 130.0
Z 5.34 65.68 15.54 130.0
10636- IEEE 802.11ac WiFi (160MHz, MCS0, X 5.87 66.53 16.16 0.46 130.0 $96%
AAC 90pc duty cycle)
Y | 596 66.80 | 16.26 130.0
Z 5.84 66.55 16.18 130.0
10637- IEEE 802.11ac WiFi (160MHz, MCSH, X 6.02 66.93 16.36 0.46 130.0 +9.6 %
AAC 90pc duty cycle)
Y 6.10 67.16 16.42 130.0
= = Z | 599 | 6694 | 16.36 130.0
10638- IEEE 802.11ac WIiFi (160MHz, MCS2, X 6.02 6689 | 1632 | 046 | 130.0 | +9.6%
AAC 90pc duty cycle)
Y 6.11 67.15 | 16.40 130.0
z 5.99 86.90 | 16.32 130.0
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10639 IEEE 802.11ac WiFi (160MHz, MCS3,

508 6680 | 16.32 [ 046 | 130.0 | £96%
AAC 80pc duty cycle)

6.09 67.11 16.42 130.0
5.96 66.82 16.32 130.0
5.98 66.79 18.25 046 1300 | £96%

10640- | IEEE 802.11ac WiFi (160MHz, MCS4,
AAC 90pc duty cycle)

6.08 67.11 16.37 130.0
5.95 66.81 16.25 130.0
6.05 66.80 16.28 0.46 1300 | £96%

10641- | IEEE B02.11ac WIFI (160MHz, MCS5,
AAC 90pc duty cycle)

6.13 67.01 16.33 130.0
6.03 66.81 16.27 130.0
6.07 66.99 16.54 046 1300 | £96%

10642- | IEEE B0Z.11ac WiFi (160MHz, MCS8,
AAC 90pc duty cycle)

5,18 67.28 16.63 130.0
6.05 67.01 16.55 130.0
592 66.69 16.29 0.46 1300 | +96%

10643~ IEEE 802.11ac WiF| (160MHz, MCS7,
AAC 90pc duty cycle)

6.01 66.95 16.37 130.0
5.89 66.71 16.28 130.0
6.02 67.01 16.47 046 1300 | £96%

10644- IEEE 802.11ac WiFi (160MHz, MCS8,
AAC 90pc duty cycle)

X
Y
4
X
Y
z
X
Y
Z
X
Y
z
X
Y
Z
X
Y | 647 7.43 | 16.63 130.0
Z | 600 7.03_| 1646 130.0
10645- | IEEE 802.11ac WiF| (160MHz, MCSS, X | 6.18 713 | 1649 | 046 | 1300 | +96%
AAC 90pc duty cycle)
Y| 64 67.96 | 16.85 130.0
= Z | 61 67.13 | 16.48 130.0
10648- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 1466 | 10510 | 36.14 | 9.30 600 | +96%
AAF QPSK, UL Subframe=2,7)
Y | 3483 | 12498 | 42.17 60.0
Z | 1709 | 107.30 | 3645 60.0
10647- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 1288 | 10280 | 3556 | 9.30 600 | +96%
AAF QPSK, UL Subframe=2.7)
Y | 2898 [ 12144 | 41.35 60.0
Z | 1519 [ 105.38 | 36.00 60.0
10648- | CDMA2000 (1x Advanced) X | 046 6048 | 7.48 000 | 1500 | +96%
AAA
Y 0.64 62.67 | 10.12 150.0
Z 0.43 6023 | 7.08 150.0
10652- | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, X | 339 6619 | 1599 | 223 800 | +96%
AAD Clipping 44%)
Y | 373 67.27 5.73 80.0
Z | 347 8655 | 16.10 80.0
10653- | LTE-TDD (OFDMA, 10 MHz, E-TM3.1, | X | 365 65.70 32 | 223 800 [ +96%
AAD Clipping 44%)
Y | 424 66.5 16.83 80.0
Z | 401 65.6 16.41 80.0
10654- | LTE-TDD (OFDMA, 15 MHz, E-TM3.1, | X | 395 6536 | 1635 | 223 B0O0 | +96%
AAD Clipping 44%)
Y | 421 66.20 | 16.82 30.0
Z | 40 6565 | 16.45 30.0
10655- | LTE-TDD (OFDMA, 20 MHz, E-TM3.1, | X | 4.02 6533 | 1640 | 223 800 | +96%
AAE Clipping 44%)
Y | 427 6619 | 16.86 80.0
Z | 408 6561 | 16.49 80.0
10658- | Pulse Waveform (200Hz, 10%) X | 2273 | 9281 | 2168 | 1000 | 500 | £96%
AAA :
Y | 100.00 | 114.13 | 27.80 50.0
Z | 1147 | 8403 | 19.31 50.0
10659- | Pulse Waveform (200Hz, 20%) X | 100.00 | 107.88 | 2377 | 6.99 600 | +96%
AAA
Y | 100.00 | 112.00 | 2589 60.0
Z | 100.00 | 107.59 | 2387 60.0
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10660- Pulse Waveform (200Hz, 40%) X | 100.00 | 10398 | 20.71 3.98 80.0 96 %
AAA

Y | 100.00 | 11162 | 24.50 80.0

Z | 100.00 | 102.80 | 20.39 80.0
10661- Pulse Waveform (200Hz, 60%) X | 100.00 97.71 16.95 222 100.0 96 %
AAA

Y | 100.00 112.86 | 2384 100.0

& 12.87 8254 13.42 100.0
10662- Pulse Wavaform (200Hz, 80%) X 0.20 60.00 3.58 0.97 120.0 +986%
AAA

Y | 100,00 | 113.04 | 2231 1200

Z 0.23 60.00 3.32 1200
10670- Bluetooth Low Energy X | 100.00 | 103.45 19.60 219 100.0 +9.6%
AAA

Y | 10000 | 115.24 | 25.21 100.0

Z | 100.00 | 101.01 18.73 100.0

* Uncertainty is determined using the max. devialion from linear response applying rectangular distribution and is expressed for the square of the

field value,
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S Schweizerischer Kalibriordienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Cartificate No: D450V3-1094 Dec18

CALIBRATION CERTIFICATE

Object

Calbration procedure(s)

Calibration date:

D450V3 - SN:1094

QA CAL-15.v8

Calibration procedure for dipole validation kits below 700 MHz

December 07, 2018

Calbration Equipment usad (MATE critical for calbration)

This calibration certificate documants the traceabilly 1o national standards, which realize the physical units of measurements (S1),
The measurements and the uncertaintias with confidence probabllity are given on the following pages and are part of the cedidicata.

All calbrations have been conducted in the closad laberatory facility: environment lemperalure (22 + 3)°C and humidity < 70%.

Primary Standards I Cal Date (Certificate Na.) Scheduled Calbration
Power meter NRP | SN: 104778 D4-Apr-18 (No. 217-02672/02673) Apr-18
Power sensor NRP-Z51 SN: 10G244 (4-Apr-18 (No. 217-02672) Apr-18
Power sensor NRP-Z91 SN: 103248 04-Apr-18 (No. 217-02673) Apr-19
Referance 20 dB Attanuater SN: 5277 (20%) O4-Ape-18 (No, 217-02682) Apr19
Typa-N mismatch combination SN: 5047.2 1 08327 04-Apr-18 (No. 217-02683) Apr-19
Reference Proba EX3DV4 SN: 3877 30-Dec-17 (No. EX3-3877_Dec17) Dec-18
DAE4 SN: 654 05-Jul-1B (No. DAE4-652_Jul18) Jus-18
Secondary Standards 10 # Check Dase (in housa) Schedulad Check
Power meter E44198 SN: GB41293874 12-Jun-18 (No. 217-0228502234) In house check: Jun-20
Powar sensar E4412A SN: MY41496087 12-Jun-18 (No. 217.02285) In house check: Jun-20
Power sensor E44124 SN: 000110210 12-Jun-18 (No. 217-02284) In house check: Jun-20
AF ganerator HP BE48C SN: US3542001700  04-Aug-98 {In house check Jun-18) In house check: Jun-20
Network Analyzar Agilent EB3S8A | SN: US41080477 31-Mar-14 (in heuse check Oct-18) In housa check: Oct-19
Name Funcsion Signature

Calibrated by: Jeton Kastra Laboratory Technician ﬂ 5 Z

| Approved by. Katja Pokovic Toechmical Manager // ,/g

|gsued: Dacamber 10, 2018

| This calbration cestificate shall not be raproduced axcept in full without writtan approval of the laboratory,
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Calibration Laboratory of S, S Schwelzerischer Kallbrierdienst

Schmid & Partner % o Service suisse détslonnage
Engineering AG z & Servizio svizzero di taratura

Zaughausstrasse 43, 8004 Zurich, Switzerland % 4@‘\\\»‘ S Swiss Calibeation Service

Accredliied by the Swiss Accradtabion Sendce (SAS) Accreditation No,: SCS 0108

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

Multilateral Agr t for the gnition of calibration centificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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

b) 1EC 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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured at the stated antenna input power.

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

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

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

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom ELI4 Fat Phantom Shell thickness: 2 = 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 435 0.87 mho/m
Measured Head TSL parameters (22.0x0.2)°C 441:26% 0.87 mho/m £ 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.12 Wikg
SAR for nominal Head TSL parametars normalized to 1W 4.49 W/kg = 18.1 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 0.749 Wikg
SAA for nominal Head TSL parameters normalized to 1W 3.00 Wikg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 56.7 0.94 mho/m
Measured Body TSL parameters (220+0.2)“C 55.926 % 0.92 mho/m £ 6 %
Body TSL temperature change during test <05°C —— -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 1,10 W/kg
SAR for nominal Body TSL parameters normalized to 1W 4.46 W/kg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 0.738 Wikg
SAR for nominal Body TSL parametars normatized to 1W 2.99 W/kg = 17.6 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to fead point 58.50Q-3.2(0Q

Return Loss -20.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5730Q-54i0
Retumn Loss -21.5dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.352 ns

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connactions near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manufacturad on September 15, 2015
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DASYS5 Validation Report for Head TSL

Date: 07.12.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz D450V 3; Type: D450V3; Serial: D450V3 - SN: 1094

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f = 450 MHz: 6 = 0.87 S/m; & = 44.1: p = 1000 kg/m"
Phantom section: Flat Section

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

DASY352 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5) @ 450 MHz: Calibrated: 30.12.2017
» Sensor-Surface: | .4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 05.07.2018
» Phantom: ELI v4.0: Type: QDOVAOOQIBB: Serial: TP:1003
o DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 38.68 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 1.12 W/kg; SAR(10 g) = 0.749 Wikg

Maximum value of SAR (measured) = 1.50 Wikg

-2.00
-4.00
-6.00
-8.00

-10.00

0 dB = 1.50 W/kg = 1.76 dBW/ke
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 07.12,2018
Test Laboratory: The name of your organization
DUT: Dipole 450 MHz D450V 3; Type: D450V3; Serial: D450V3 - SN:1094
Communication System: UID 0 - CW; Frequency: 450 MHz :
Medium parameters used: =450 MHz; o = 0.92 S/m; & = 55.9; p = 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:
» Probe: EX3DV4 - SN3877; ConvF(10.8, 10.8, 10.8) @ 450 MHz; Calibrated: 30.12.2017
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Elecuronics: DAE4 Sn654; Calibrated: 05.07.2018
»  Phantom: ELI v4.0; Type: QDOVAO0IBB; Serial: TP:1003

« DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 41.27 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1,70 Wikg

SAR(1 g) = 1.1 W/kg; SAR(10 g) = 0.738 W/kg

Maximum value of SAR (measured) = 1.48 W/kg

-2.00
-4.00
-6.00

-10.00

0dB = 1.48 W/kg = 1.70 dBW/kg
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Impedance Measurement Plot for Body TSL
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