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CD835V3-SN 1052(2021-05-27)

CD1880V3-SN 1044(2021-05-27)

CD2600V3-SN 1021(2021-05-27)

2. DAE

DAE4 SN-1663 (2021-03-01)

DAE4 SN-1428 (2021-04-09)

3. Probe

EF3DV3-SN 4051(2021-05-28)
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ration Procedure for Valida ‘on Sources in air

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SE).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

5
Power meter NRP
Power sensor NRP-Z91
Power sensor NRP-Zg1
Reference 20 dB Attenuator
Type-N mismatch combination
Probe EF3DV3
DAE4

Standards

Power meter Agilent 4419B
Power sensor HP E4412A

Pawer sensor HP 8482A

RF generator R&S SMT-06
Network Analyzer Agilent E8358A

Secon

Calibrated by:

Approved by:

ID#

SN: 104778
SN: 103244
SN: 103245

SN: BH9394 (20k)
SN: 310982 7 06327

SN: 4013
SN: 781

D #

SN: GB42420191
SN: US38485102
SN: US37295597
SN: 837633/005
SN: US41080477

Name

This calibration certificate shalt not be reproduced

in full without written a

Cal Date  riificate No.
09-Apr-21 (No. 217-03291/03202)
08-Apr-21 (No. 217-03291}
09-Apr-21 (No. 217-03292)

08-Apr 21 {No. 217-03343)
09-Apr-21 {No. 217-03344)
28-Dec-20 (No. EF3-4013_Dec20)
23-Dec-20 (No. DAE4-781_Dec20)

09-0¢t-09 (in house check Oct-20)
05-Jan-10 {in house check Oct-20)
09-Oct-09 (in house check Qct-20)
10-Jan-19 (in house check Oct-20)
31-Mar-14 (in house check Oct-20)

Functicn

of the

Scheduled Calibration
Apr-22
Apr-22
Apr-22
Apr-22
Apr-22
Dec-21
Dec-21

In house check: Oct-23
in house check: Oct-23
In house check: Oct-23
In house check: Oct-23
In house check: Oct-21

Signature

Issued: May 28, 2021

Certificate No- CD835V3-1052_May21
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References

(1]

ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications

Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be at a
distance of 15 mm above the top metal edge of the dipole arms.

Measurement Conditions: Further details are avaitable from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipcle under test is connected, the forward power is adjusted to the same level.

Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the maiching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY5 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is seiected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

Feed Point Impedance and Return Loss: These parameters are measured using a Vector Network Analyzer.
The impedance is specified at the SMA connecior of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipole in the air, at least 70cm away from any obstacles.

E-field distribution: E field is measured in the x-y-ptane with an isotropic E-field probe with 100 mW forward
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length {180 or 90mm). The sensor center is 15 mm {in z) above the metal top of the dipole arms.
Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima {in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

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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easurem tConditi s
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 v52.10.4
HAC Test Arch
Distance Dipol Top - Probe Center 15 mm
Sca resolutio dx, dy = 5 mm
requency 835 MHz + 1 MHz
Input power drift <0.05dB

aximum Field ues 835

E-field 15 mm above dipole surface condition nterpolated maximum
Maximum measured above high end 100 mW input power 112.5 Vim = 41.02 dBV/m
Maximum measured above low end 100 mW input power 108.3 Vim = 40.69 dBV/m
Averaged maximum above arm 100 mW input power 1 0.4Vim£12.8 % (k=2)

Appendix ditional assessments outside the scope SCS 0 08)

A Parameters
Frequency Return Loss Impedance
800 MH=z 16.0 dB 4050-10.9jQ
835 MHz 32.2dB 5160+19jCQ
880 MHz 17.7 dB 59.5Q -10.8jQ
900 MHz 17.5dB 51.00-13.5jQ
945 MHz 229dB 464 +59j0Q

3.2 Antenna Design and Hand ng

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured

Certificate No: CD835V3-1052_May21 Page 3 of 5
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Date: 27.05.2021
Test Laboratory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: CD835V3 - SN: 1052

Communication System: UID 0 - CW ; Frequency: 835 MHz
Medium parameters used: 6 =0 S/m, &= 1- p 0 kg/m?
Phantom section: RF Section

Measurement Standard; DASYS (IEEE/JEC/ANSI C63.19-2011)

DASY52 Configuration:

Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 835 MHz; Calibrated- 28 12.2020
Sensor-Surface: {Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 23.12.2020

Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070
DASY52 52,10.4(1527); SEMCAD X 14.6.14(7483)

*» o & & @

Dipole E-Field measurement @ 835MHz/E-Scan - 835MHz d=15mm/Hearing Aid Compatibility Test (41x361x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 133.1 V/m; Power Drift = 0.01 dB

Applied MIF = 0.00 dB

RF audio interference level = 41.02 dBV/m

Emission category: M3

MIF scaled E-field

rid 1 M3 Grid 2 M3 id3 M3
61 dBV/m 40.69 dBV/m 44 dB

rid 4 M4 1d 6 M4
74 dBV/m .51d
rid 7 M3 Grid 8 M3 id 9 M3

94 dBV/m 41.02dBV/m .72 dBV

dB
0
-2.20
14 1
A0
[ ] ' d [ ]
-6.6 ’ '
-8.81
1.01

0dB=112.5V/m=41.02dBV/m
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Calibration Procedure for Valida ‘on Sources in air

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)}

Primary Standards

Power meter NRP

Power sensor NRP-Z291
Power sensor NRP-Z91
Reference 20 dB Attenuator
Type-N mismatch combination
Probe EF3DV3

DAE4

Standards
Power meter Agilent 4419B
Power sensor HP E4412A
Power sensor HP 8482A
RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

This calibration certificate shall not be re

ID#

SN: 104778
SN: 103244
SN: 103245

SN: BH9394 (20k)
SN: 310982 / 06327

SN: 4013
SN: 781

ID#

SN: GB4242(1191
SN: US38485102
SN: US37205597
SN: 837633/005
SN: US41080477

Name

duced

in full without written

Cal Date No.
09-Apr-21 (No. 217-03291/03292)
08-Apr-21 (No. 21 )

09-Apr-21 (No. 217-03292)
09-Apr-21 {No. 217-03343)
09-Apr-21 {No. 217-03344)
28-Dec-20 (No. EF3-4013_Dec20)
23-Dec-20 (No. DAE4-781_Dec20)

09-0ct-09 (in house check Oct-20)
05-Jan-10 (in house check Oct-20)
09-0ct-09 (in house check Oct-20)
10-Jan-19 {in house check Oct-20)
31-Mar-14 (in house check Oct-20)

Function

val of the laborato

Scheduled Calibration
Apr-22
Apr-22
Apr-22
Apr-22
Apr-22
Dec-21
Dec-21

In house check: Oct-23
In house check: Oct-23
In house check: Oct-23
In house check: Oct-23
In house check: Qct-21

Signature

Issued: May 28, 2021

Certificate No: CD1880V3-1044_May21
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References

[1] ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

e Coordinate Sysfem: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) towards its feed point befween the two dipole arms. x-axis is normal fo the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selectedtobe ata
distance of 15 mm above the top metal edge of the dipole arms.

» Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and moniiored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

* Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference peint (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

s Feed Point Impedance and Return Loss: These parameters are measured using a Vector Network Analyzer.
The impedance is specified at the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipole in the air, at least 70cm away from any obstacles.

e E-field disfribution: E field is measured in the x-y-plane with an isctropic E-field probe with 100 mW forward
power to the antenna feed peint. In accordance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length {180 or 90mm). The sensor center is 15 mm {in z) above the metal top of the dipole arms.
Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8} is determined to compensate for any non-
parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

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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asurement Cond

DASY s con on, as far as not given on page 1.
DASY Version DASY5 v52.10.4
antom HAC Test Arch
Di Dipole Top - Prob Center 15 mm
Scan resol dx, dy =5 mm
Frequency 1880 MHz £ 1 MHz
input power drift < 0.05dB

aximum Field values at 1

E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end 100 mW input power 87.4 V/im = 38.83 dBV/m

Maximum measured above low end 100 mW input power 85.7 V/im = 38.66 dBV/m

Averaged maximum above arm 100 mW input power 86.5 Vim £ 12.8 % (k=2}
Appendix ( ional assessments outside the scope o SCS 108)

tenna Paramet

Frequency Return Loss

1730 MHz 23.6dB 5450 +53jQ
1880 MHz 20.8 dB 5790 +59jQ
1900 MHz 21.2dB 5910+25i0
1950 MHz 28.3dB 53.00-25jQ
2000 MHz 22.1dB 467 Q+6.9jQ

3.2 Antenna Design and Handling

The calibration dipole has a symmefric geometry with a built-in tw matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power only a slight warming of the dipole near the feedpoint can be measured.

Certificate No: CD1880V3-1044_May21 Page 3of 5
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Test Laboratory: SPEAG Lab2

Date: 27.05.2021

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: CD1880V3 - SN: 1044

Communication System: UID 0 - CW ; Frequency: 1880 MHz
Medium parameters used: 6 =0 S/m, &= p=40 m?3
Phantom section: RF Section

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

DASY52 Configuration:
e Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 1880 MHz; Calibrated: 28.12.2020
¢ Sensor-Surface: (Fix Surface)
o  Electronics: DAE4 Sn781; Calibrated: 23.12.2020
» Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
L ]

DASYS2 52.10.4{1527}; SEMCAD X 14.6.14(7483)}

Dipole jeld @ 880MHz/E-Scan - 1880  z d=15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 158.3 V/im; Power Drift= 0.01 dB
Applied MIF = 0.00 dB

RF audio interference level = 38 83 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 id 2 M2
38.57 dBV/ .66 d
Grid 4 M2

35.94 dBV/

Grid 7 M2 id 8 M2

38.7 dBV/m .83 dBV

-0.93
B85
-2.78

-3.70

0dB =87.39 V/m = 38.83 dBV/m

Grid3 M
38.41 dBV/m
Grid 6 M2
35.82 dBV/m

Grid 9 M2
38.57 dBV/

Certificate No; CD1880V3-1044_May21 Page 5 of 5
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Catlibration Procedure for Validation Sources in air

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Pri Standards

Power meter NRP

Power sensor NRP-Z91
Power sensor NRP-Z31
Reference 20 dB Attenuator
Type-N mismatch combination
Probe EF3DV3

DAE4

Secondary Standard

Power meter Agilent 44198
Power sensor HP E4412A

Power sensor HP 8482A

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

iD#
SN:
SN:
SN:
SN:
SN:
SN:
SN:

SN

104778
103244
103245
BHO394 (20k)
310082 / 06327
4013

781

1 GB42420191
SN:
SN:
SN
SN:

US38485102
US37285597
837633/005

Us41080477

Name

This calibration certificate shall notber

uced

in full without written a

Cal Date No.}
089-Apr-21 (No. 217-03291/03292)
09-Apr-21 (No. 217-03291)
08-Apr-21 (No. 217-03292)
09-Apr-21 (No. 217-03343)
09-Apr-21 (No. 217-03344)
28-Dec-20 (No. EF3-4013_Dec20)
23-Dec-20 (No. DAE4-781_Dec20)

09-Oct-09 (in house check Oct-20)
05-Jan-10 (in house check Oct-20)
09-Oct-09 (in house check Oct-20)
10-Jan-19 (in house check Oct-20)
31-Mar-14 {in house check Oct-20)

ction

Scheduled
Apr-22
Apr-22
Apr-22
Apr-22
Apr-22
Dec-21
Dec-21

Scheduled Check

In house check: Oct-23
In house check: Oct-23
In house check: Oct-23
In house check. Oct-23
In hause check: Cct-21

Signature

-

May 28, 2021

of the laboratory.

Certificate No: CD2600V3-1021_May21
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References

[1]

ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinafe System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point hetween the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be ata
distance of 15 mm above the top metal edge of the dipole arms.

Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

Antenina Posifioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified befare the mounting of the dipole under the Test Arch phantom, that its arms are perfecily in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position fo {he top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY5 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

Feed Point iImpedance and Refurn Loss: These parameters are measured using a Vector Network Analyzer.
The impedance is specified at the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipole in the air, at lsast 70cm away from any obstacles.

E-field distribution. E field is measured in the x-y-plane with an isotropic E-field probe with 100 mW forward
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or 90mm). The sensor center is 15 mm (in z) above the metal top of the dipole arms.
Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

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

Certificate No: CD2600v3-1021_May21 Page 2 of §




Measurem tCo

DASY configuration, r not non 1,
DASY Version DASYS V52.10.4
Phantom HAC Test Arch
Distance pole Top - Probe er 15 mm
Scan 1on dx, dy =5 mm
Frequency 2600 MHz £ 1 MHz
Input power drift <{0.05dB
Maximum ield values at 260 z
E-field 15 mm above dipole surface condition In lated maximu
Maximum measured above high end 100 mW input power 85.7 Vim = 38.66 dBV/m
Ma imum measured above low end 100 mW inpu power 84.2 Vim = 38.51 dBV/m
Averaged maximum above arm 100 mW input power 85.0 Vim£12.8 % k=2)
dix tional assessments outsidet scopeofS S 08)

na Parameters

Frequency Return Loss pedance

2450 MHz 18.7 dB 4280-81jQ
2550 MHz 28.2 dB 46.6 Q2 +1.7j0Q
2600 MHz 33.7 dB 50.1Q+2.1jQ
2650 MHz 30.2dB 53.2Q 01jQ
2750 MHz 19.1dB 5080-11.2jQ

3.2 Antenna Design and Handling

The caiibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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DASYS5 E-field Resu

Date: 27.05.2021

Test Laboratory: SPEAG Lab2
Dipole 2600 MHz; Type: CD2600V3; Serial: CD2600V3 - SN: 1021

Communication System: UID 0 - CW ; Frequency: 2600 MHz
Medium parameters used: ¢ = 0 S/m, & = 1; p = 0 kg/m®
Phantom section: RF Section

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

DASYS52 Configuration:

Probe: EF3DV3 - SN4013; ConvF{1, 1, 1) @ 2600 MHz; Calibrated: 28.12.2020
Sensor-Surface: {(Fix Surface)

s Electronics: DAE4 Sn781; Calibrated: 23.12,2020
Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA,; Serial: 1070

o DASYS5252.10.4{1527); SEMCAD X 14.6.14(7483)

Dipole E-Field measurement @ 2600MHz/E-S -2600MH d=1 Aid Com Test (41x
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0,0, 6.3 mm

Reference Value = 68.98 V/im; Power Dri -0.03 dB

Applied MIF = 0.00 dB

RF audio interference level = 38.66 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 rid 2 M2 Grid 3 M2

38.37 BV/m dBV/m 38.29 dBV/m
Grid 4 M2 Grid 6 M2
37.83 dBV/m 37.7 dBV/m

7M2 ridg 2 Grid 9 M2
.56 dBV/m 6 dBV/m 38.42 dBV/m

dB

1.41
.82
-4,22
63

-7.04
0 dB = 85.68 V/m = 38.66 dBV/m
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. S Schweizerischer Kalibrierdienst
Schmid & Partner C Service suisse d'étalonnage
Engine AG S Servizio svizzero di taratura
Zeu rich, Switzerland o . W o« 3 Swiss Calibration Service
AMmta
Accredited by the Swiss Accreditation Service {SAS) Accreditat No.. SCS 0108

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

Client

Object

Calibration procedure(s) I
Calibration procedure for E-field probes optimized for close near field
ations in air

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used {(M&TE critical for calibration)

Prima Standards ID Cal Date ertificate No Scheduled Calibration
Power meter NRP SN: 104778 pg- -2 . 217-03291/03292 r-22
Power sensor NRP-Z91 SN: 103244 09- -21 .2
Power sensor NRP-Z91 SN: 103245
Reference 20 dB Attenuator
0. 789 Dec20) Dec-21

2328 05-Oct-20 (No. ER3-2328_(ct20) Oct-21
Secondary Standards 1D Check Date n Scheduled Check
Power meter E4419B SN: GB41293874 086 16 n house check J In house check: Jun-22
Power sensor E4412A SN: MY41498087 06-Apr-16 n house check J In house check: Jun
Power sensor E4412A SN: 000110210 06 16 n house check J In house check: Jun-22
RF generator HP 8648C SN: US36420U01700 04-Au 9 in house check Ju In house check: Jun-22
Network Ana EB358A SN: US41080477 31-M house check Oct-20 In house check: Oct-21

Na re

Calibrated by:

Approved by:

Issued: June 1, 2021
calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of ‘\\“\‘@""'/., e ; S  Schweizerischer Kalibrierdienst

Schmid & Partner i\\://a’é ; "\ ¢ Service suisse d'étalonnage
Engineering AG T ( g Serviziosvizzero ditaratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 14’4:??‘?‘\“\? Q £ Swiss Calibration Service

Accredited 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:

NORMx,y,z sensitivity in free space

DCP diode compression point

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

A B CD modulation dependent linearization parameters

En incident E-field arientation normal to probe axis

Ep incident E-field orientation paraliel to probe axis

Polarization ¢ ¢ rotation around probe axis

Polarization 8 3 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 1309-2005, “ IEEE Standard for calibration of electromagnetic field sensors and probes, excluding
antennas, from 8 kHz to 40 GHz", December 2005

b) CTIA Test Plan for Hearing Aid Compatibility, Rev 3.1.1, May 2017

Methods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-field polarization 8 = 0 for XY sensors and § = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

NORM{T)x,y,z = NORMx,y,z * frequency_response {see Frequency Response Chart).

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

Ax.y,z; Bx,y,z; Cx,y,z; Dx,y,z; VRx,y,z: A, B, C, D are numerigal 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.

Spherical isofropy (3D deviation from isotropy): in a locally homogeneous field realized using an open
waveguide setup.

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).
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EF3DV3 — SN:4031 May 28, 2021
r - [ ]
asic Ca Para
Sensor X SensorY SensorZ Unc (k=2)
Norm (uV/i(V/m)*) 0 63 0 49 1.30 +10.1%
DCP (mV)® 99.5 102.7 99.5
Calib on results for c onse -6G
Frequency TargetE-Field Measured Deviation
MHz Vim E-field (En) E-normal E-field (Ep) E-normal %
Vim i % vim n%
30 77.2 77.0 -0.2% 7.2 0.1% £51%
100 77.2 77.9 0.9% 777 0.6% £51%
450 77.2 78.0 1.1% 78.0 1.0% £51%
600 77.0 77.5 0.6% 77.5 0.7% £51%
750 77.0 77.3 0.4% 77.3 0.4% +51%
1800 143.1 139.1 -2
2000 135.0 -
2200 127.6 -
- -4.9% +5.1%

239.8 -3.9% 238.3 -4.5% +51%
5200 50.8 51.3 1.1% 51.7 1.9% +51%
5500 419.6 49.3 0.5% 48.2 -2.8% +51%
5800 418.9 48.5 -0.8% 49.8 18% +51%

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%.

8 Numerical linearization parameter: uncertainty not required.
E Uncertainty is determined usi

field value.

the max deviation from linear response applying rectangular distribution and is expressed for the square of the

Certificate No: EF3-4051_May21
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EF3DV3 - SN:4051 May 28, 2021

Calibration ts for ulat espo
[ UID Communication System Name A B c D v ' x
dB dBVuv dB mV dev. UncE
L {(k=2)
0 CW X | 000 0.00 1.00 000 | 1518 | £35% | 4.7 %
Y [ 0.00 0.00 1.00 176.6
Z [ 000 0.00 1.00 179.5
10352- | Pulse Waveform (200Hz, 10%) X | 354 | 6794 [ 1133 | 1000 | 600 | #21% | t96%
AAA Y | 362 | 68.06 | 11.53 60.0
Z | 555 [ 7 77 | 14.85 60.0 |
10353- | Pulse Waveform (200Hz, 20%) X | 207 [ 6603 [ 945 6.99 800 | £1.0% | t96%
AAA Y | 224 | 6660 | 983 80.0
Z | 822 | 7979 | 15.76 80.0
10354- | Pulse Waveform (200Hz, 40%) X | 114 | 6519 | 8.6 3.08 950 | +09% | +96%
AAA Y | 149 | 6715 | 9.12 95.0
Z | 20.00 | 8961 | 17.28 95.0
10355- | Pulse Waveform (200Hz, 60%) X | 225 | 7274 | 1033 . 222 | 1200 | +10% | +96%
AAA Y | 20.00 | 88.25 | 14.78 120.0
Z | 2000 | 9179 | 17 2 120.0
10387- [ QPSK Waveform, 1 MHz X | 191 [ 7047 | 1682 | 100 | 1500 | +22% | £96 %
AAA Y | 301 | 8027 | 2117 150.0
[ Z | 211 | 6946 | 17.36 | 150.0
10388- | QPSK Waveform 0 MHz X | 235 | 6981 | 1690 | 000 | 1500 | #1.1% [ 296%
AAA LY [ 268 | 7355 | 19.04 | 150.0
Z | 287 [ 7214 | 1801 150.0
10396- | 64-QAM Waveform, 100 kHz X | 286 | 7269 | 20.08 | 3.01 150.0 | +07% | +9.6%
AAA Y | 259 | 71.84 | 19.89 150.0
Z | 323 | 7224 | 19.63 150.0
10399- | 64-QAM Waveform, 40 MHz X | 346 | 67.36 { 16.07 | 000 | 1500 | #1.1% | 296 %
AAA Y | 360 | 68.70 | 16.99 150.0
Z | 375 | 68.28 | 16.64 150.0 |
10414- | WLAN CCDF, 64-QAM, 40MHz X | 469 | 6568 | 1565 | 000 | 150.0 | +21%  +96%
AAA Y | 467 | 6641 | 16.19 150.0
Z | 505 | 66.00 | 15.93 150.0 |

'Note: For details on UID parameters see Appendix

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%.

B Numerical linearization parameter: uncertainty nol required.
£ Uncertainty is determined using the max. deviation from linear response appiying rectanguiar distribution and is expressed for the square of the
field value.
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of : - .
sor uency | eters
: ! Sensor X ' ry ' Sensor Z
Corr. 5.79
282 282
sor del
c1 c2 a T1 T2 T3 T4 T5 T6
fF fF v ms.V™2 ms.V™ ms V= V™
X 39.1 249.58 34.75 5.87 0.44 4,93 1.35 0.00 1.00
Y 30.4 192.91 34.67 597 0.59 4.92 1.12 0.00 1.00
, z 63.5 414.90 36.23 11.09 0.73 4.98 0.30 0.41 1.00
Other robe
| Sensor Arrangement Rectangular
Connector Angle (*) -51
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disahled
Probe Overall Length 337 mm
Probe Body Diameter 12 mm
Tip Length 25 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 1.5mm
Probe Tip to Sensor Y Calibration Point 1.5 mm
Probe Tip to Sensor Z Calibration Point 1.5 mm
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0° f=1800 MHz,R22,0°

a0 80
135 45 13 4
L]
L]
. ; . -
180 S " -0 180+ . - -
' oz D4 98 08 ? 8z o0sa 08 98
L4 L) -
‘
225 . ¢ 315 225 * . 35
- % ¥
270 2m
[ ] L] * [ ] L] | ]
Tot X Y F4 Tot X Y Z

Receiving Pattern (¢), $ = 90°

=600 MHz, TEM,90° f=1800 MHz,R22,90°
=L L S
o 5 \‘\‘ /” \‘\‘
135.* .45 135~ s
¢/’ .‘u /- . )
/ \ / \
| m[ i
m’k Q 0z D4 06 OB f ! ‘ ® 02 94 08 08 hi
- i’[ ‘.\i_ l"‘
\ / \
2250, ,'3:5 2;5 - . 315
\‘\‘_,_z_’b_,«,/' i e ._2_’6_4//
L ] L] L ] L ] L J ]
Tot X Y 4 Tot X Y Z
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Uncertainty of Spherical Isotropy Assess ent: £ 2.6% (k=2)
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pendix: Modulation Calibration Parameters

(]]0} Rev | Communication System Name Group PAR Unc®
(dB) (k=2)
0 cw cw 0.00 147 %
10010 cAA | SAR Validation {(Square, 100ms, 10ms) Test 10,00 | _96%
10011 CAB | UMTS-FDD (WCDMA) WCDMA 2.9 +9.6%
10012 CAB IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) WLAN 1.87 £9.6 %
10013 CAB IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 9.46 +2.6%
10021 DAC  GSM-FDD (TDMA, GMS 6%
' *
+
DAC , +
10026 DAC  EDGE-FDD (TDMA, 8PSK, TN 0-1) GEM 9.55 +96%
10027 DAC GPRS-FDD ({TDMA, GMSK, TN 0-1-2) GSM 4.80 +9.6 %
10028 DAC GPRS-FDD {TDMA, GMSK, TN 0-1-2-3) GSM 3.55 £96 %
10029  pac EDGE-FDD (TDMA, 8PSK, TN 0-1-2) GSM 778 £96%
10030 CcAA  |EEE 802.15.1 Bluetooth {(GFSK, DH1) Bluetooth 530 +96%

10031 caa  |EEE 802
ue
ue -

ue - +

ue - +

ue ES

ue +

ue t

CAB , +
10042 cAB  [5-54 15-136 FDD (TDMA/FDM, PI/4-DQPSK, Halfrate) AMPS 7.78 +£9.6 %
10044 CAA  IS-9M/EIATIA-553 FDD {FDMA, FM) AMPS 0.00 +06%
10048 CAA DECT (TDD, TDMA/FDM, GFSK, Full Slot, 24) DECT 13.80 +9.6 %
10049 caps  DECT (TDD, TDMA/FDM, GFSK, Double Slot, 12) DECT 1079 £96%
10056 caa  UMTS-TDD (TD-SCDMA, 1.28 Mcps) TD-SCDMA 11.01 +96%
10058 DAC EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) GSM 6.52 +9.6 %
10059 CAB z 212 +96%
I z , 6 %

I z ,

z +

z *

CAD z *
10065 CAD IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mhps) WLAN 9.00 +9.6 %
10066 caD |EEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps) - WLAN 9.38 +96%
10067 CcAD [EEE 802.11a/h WiFi 5 GHz {OFDM, 36 Mbps) WLAN 10.12 +9.6%
10068  cAD  IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps) 1024 % o
10069 CAD IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps) WLAN 1056 +96%
10071 CAB IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 9 Mbps) WLAN 9.83 +96%
10072 caB  IEEE 802.11g WiFi 2.4 GHz (DS 12 Mbps) WLAN 9.62 +9.6%
10073 gaB  |EEE 802.11g WiFi 2.4 GHz (DS 18 Mbps) WLAN 994 +96%
AB . ) WLAN 1030 =96%
. , WLAN 10.77 196%
CAB 1 z , 1094 +96%
AB I z , 11.00 +96%

DAC : x

CAC *
DAC + o
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10099 cac EDGE-FDD (TDMA, 8PSK, TN 0-4) GEM 9.55 0.
10100 CAC LTE-FDD {SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-FDD 567 +96
LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 6.42 +96%
- , LTE-FDD 6.60 +9.6 %
- . ) LTE-TDD 9.29 +96%
- . 2.97 +96 %
CAE , 10.01 +96%
CAE ,
CAG ' 6%
10110 CAG z, +
10111 CAG LTE-FDD {(SC-FDMA, 100% RB, 5 MHz, 16-QAM) +
10112 CAG LTE-FDD {SC-FDMA, 100% RB, 10 MHz, 64-QAM) L.TE-FDD 6.59 +9.6%
CAG LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 64-QA LTE-FDD 6.62 +9.6%
n
n ree , 46 +9.6%
n ree s, 8.15 +96 %
CAG n 8.07 £96%
CAD n %
101 CAD n
CAD ,
10144 CAD '
10142 CAD LTE-FDD (SC-FDMA, 100% RB, 3 MHz, E
10143  cap  LTE-FDD (SC-FDMA, 100% BB, 3 MHz, 16-QAM) +
10144 CAC LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) +
10145 CAC  LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) x
LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-FDD 6.41 +9.6
- , 1.4 MHz, 64-QAM) LTE-FDD 6.72 +9.6 %
- . , LTE-FDD 6.42 £96%
] , , LTE-FDD 6.60 £96%
\ . LTE-TDD 9.28 +£9.6 %
CAE - . ) TDD 9.92 +96%
CAE - . ) - 1005 $96%
CAF . , 9.6 %
10155  cAF  LTE-FDD (S A5 , -
10156 CAF LTE-FDD (SC DMA, 50% RB, 5 MHz, - +
10157 CAE  LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM) - +
10158 CAE  LTE-FDD {SC-FDMA, 50% RB, 10 MHz, 64-QAM} LTE- +
DMA, 50% RB, 5 MHz, §4-QAM) LTE-FDD 6.56 +9.6%
- , , QPSK) LTE-FDD 5.82 +9.6%
- , , LTE-FDD 6.43 +9.6%
- , LTE-FDD 6.58 +96%
- . , LTE-FDD 5.46 +90.6%
- . . , LTE-FDD 6.21 _96%
- R , LTE-FDD 6.79 96 %
- , LTE-FDD 573 +96%
CAG - , - 6.52 +96%
10171 CAE - . - +96%
10172 CAE . -
10173  cag  LTE-TDD (SC-FDMA, 1R
10174 CAF LTE-TDD (SC-FDMA, 1 RB, 20 +
10175  CAF  LTE-FDD {SC-FDMA, 1 RB, 10 MHz, +
10176 CAF LTE D (SC-FDMA, 1 RB, 10 MHz, 1 ES
10177 CAE LTE DD (SC-FDMA, 1 RB, 5 MHz, QPSK) L +
CAE LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) L *
AAE LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM) LTE-FDD 6.50 +
, 5 MHz, 64-QAM) LTE-FDD 6.50 +96
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[10181 | cAG | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-FDD | 572 | +96% |
"10182 Gcag LTE-FDD (SC-FDMA, 1 RB, 156 MHz, 16-QAM) "LTE-FDD " 652  +968%
10183  CAG LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-FDD 650 £96%
10184  cAG LTE-FDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-FDD 573 +96%
10185 Al LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-FDD 651 +96%
10186  cAGg LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-FDD 650 £96%
10187  CAG LTE-FDD {SC-FDMA, 1 RB, 1.4 MHz, QPS$K) LTE-FDD 573  £96%
- LTE-FDD 652 +96%
- , , +9.6%
5,
AAD . +
CAE . 1In 65 M S
10196  caAE  |EEE 802.11n (HT Mixed, 6.5 Mbps, BPSK) WLAN 810  +96%
AAE s, 8.13 +96%
CAF s, B27 +96%
, 803 $96%
n . 813 £96%
n f
n +
n +
CAD n £
CAD
CAD . +
10227 CAD L 1 1.
10228  cap LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK)
10229  pAc  LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM)
10230 cac LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 84-QAM) LTE-TDD 1025 296%
10231 CAC  LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-TDD 919 +96%
10232  caAp LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-TDD 948 +96%
TE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-TDD 1025 296%
., QPSK) LTE-TDD 921  +96%
z, 948 +96%
z, £9.6%
Z,
CAB z, +
CAB z, £
10240 cag L 1 15 e
10241 CAB  LTE-TDD (SC-FDMA, 50% RRB, 1.4 MHz, 1 +
10242 cAD LTE-TDD {SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TDD 086 £
CAD LTE-TDD {SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 946 +96%
16-QAM) LTE-TDD 10.06 £96%
0245 caG LTE-TDD(  FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 1006 +96%
TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TDD 930 _96%
- ) RB, 5 MHz, 16-QAM) LTE-TDD 9.9 £9.6%
- . LTE-TRD 1009 296%
- . LTE-TDD 929 +96%
- . , LTE-TDD 981 196%
- . , 1047 +96%
CAF - ' +96%
CAB - . , - 14  +96%
1 CAB - . . -
10256 CAB - . *
10257 cAD LTE-TDD( -FDMA, 1 *
10258  cAD  LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, GPSK) - *
10259  ©AD  LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LT - 2.9 *
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|_10260 ] CAG | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-TDD | 9.97 | +9.6 % l
" 10261 cag LTE-TDD {SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TDD 924  £96%
10262 CAG LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM) LTE-TDD 9.83 +96 %
10263 CAG LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) LTE-TDD 10.16 +9.6%
10264 CAG LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-TDD 9.23 +9.6%
10265 CAG LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-TDD 9.92 +9.6%
10266 CAF  LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-TDD 1007 +96%

, K} LTE-TDD 9.30 +9.6 %
, +9.6 %
CAB : *
CAB . +
10275 CAD UMTS DD (HSUPA, Subtest 5, 3GPP Rel8.4) W MA 3.96 9
CAD 9.6 %
10278  caD  PHS (QPSK, BW 884MHz, Rolloff 0.5) PHS 1181 +96%
' PHS 1218 +96%
, : 3.01 +9.6 %
, , 46 £9.6 %
. . 3.39 +96%
3.50 +9.6%
CAG ,
CAF
CAF - , +
CAF . +
10300 CAC LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM} 6.60 +
10301 cAc  |EEE B02.16e WiMAX (29:18, 5ms, 10MHz, QPSK, PUSC) +
10302 CAB  |EEE 802.16e WiMAX (29:18, 5ms, 10MHz, QP3K, t
10303 AR |EEE 802.16e WIMAX (31:15, 5ms, 10MHz, 64QAM, PUSC) WIMAX 1252 £96
CAA 802.16e WIiMAX {292:18, 5ms, 10MHz, 64QAM, PUSC) WIMAX 11.86 +9.6 %
. 5,10ms 10MHz, 64QAM, PUSC) WIMAX 1524 +96%
Hz, 64QAM, PUSC) WIMAX 1467 196%
10ms, T0MHz, QPSK, PUSC) WIMAX 1449 296%
z, WIMAX 1446 +96%
z, WIMAX 1458 +96%
. z, 1457 +96%
AAB z, 9.6 %
10313 AAD +
10314 AAD IDEN1:8 +
10315 AAD  |EEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 96pc dc) +
AAD  |EEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 98pc dc) WLAN 836 +96
i 5 GHz (OFDM, 6 Mbps, 96pc dc) WLAN 8.36 +96%
AAA {200Hz, 10%) Generic 10.00 +9.6%
(200Hz, 20%) Generic 6.99 +9.6
Generic 3.98 9.6 %
se Generic 222 +96%
se Generic 0.97 +96%
Generic 5.10 +96%
7 Generic 522 +96%
AAA , neric 6.27 +96%
AAA , neric +96%
10 AAD . 8.37 +96%
10401 AAA . +96%
10402 AAA |IEEE 802.11ac WiFi
10403 AAB  CDMAZ2000 (1xEV-DO, Rev. 0) +
10404  AaB  CDMAZ000 (1xEV-DO, Rev. A) +
10406 AAD CDMAZ2000, RC3, 5032, SCHO, Full Rate E 4
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| 10410 | Aaa | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL Sub=2,3,4,7,8,9) | LTE-TDD | 782 | +96% |
T 10414 T paa WLAN CCDF, 64-QAM, 40MHz Generic 8.54 +96%
10415 AAA  |EEE 802.11b WiFi 2.4 Gz (DSSS, 1 Mbps 99pc dc) WLAN 1.54 +96%
10416 AAA IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, & Mbps, 99pc dc) WLAN 823 +96 %
AAA  |EEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc dc) WLAN 8.23 +9.6%
10418 Aaa  |EEE 802.11g WiFi 2.4 GHz (DSS55-0OFDM, 6 Mbps, $9pc, Long) WLAN
10419 AsA  |EEE 802.11g WiFi 2.4 GHz
10422 AAA  |EEE 802.11 . ps, +
10423 n , s, x
n , S, &
n , *
AAE n , WLAN 8.45 +9.6 %
AAB 1n . 150 Mbps, 64-QAM) WLAN 8.41 £96%
10430 AAB s +
10431 AAC  LTE-FDD (OFDMA, 10 MHz, E-
10432 AAB  LTE-FDD (OFDMA, 15 MHz, E-TM 3.
10433 AAC  LTE-FDD (OFDMA,
AAG +
10435 AAA , , - +
. n - +
z n - x
Z, - +
AAA z, ng - 7 +
AAA Test Model 1 64 DPCH, Clipping 44%) WCDMA 7.59 +96%
AAC on , 1ms Test 1000 +96%
10456 AAC  |EEE 802.11ac WiFi {160MHz, 64-QAM, 99pc dc) WLAN 8.63 £9.6%
10457 AAC  UMTS-FDD (DC-HSDPA) WCDMA 6.62 +9.6 %
10458 AAC  CDMA2000 {(1xEV-DQ, Rev. B, 2 carriers) CDMA2000 6.55 +96%
10459 AAC CDMAZ2000 (1xEV-DO, Rev. B, 3 carriers) CDMA2000 8.25 +96%
10460 AAC  UMTS-FDD (WCDMA, AMR) WCDMA 2.39 +9.6%
10461 AAC  LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK UL Sub) LTE-TDD 7.82 +9.6%
10462 AAC  LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, UL Su LTE-TDD 8.30 £9.6 %
AAD - ) , -
AAD - ) Z, -
- , z, - FS
AAC , Z, - £
AAA . z, +
AAF - : z, - t
10469 AAD  LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM, UL Sub) LTE-TDD 8.56 +9.6%
10470 AAD  LTE-TDD {SC-FDMA, 1 RB, 10 MHz, QPSK, UL Sub) LTE-TDD 7.82 +£9.6%
10471 AAC  LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM UL Sub) LTE-TDD 8.32 +9.6%
10472 AAC  LTE-TDD {SC-FBMA, 1 RB, 10 MHz, 64-QAM, UL Sub) LTE 8.57 +9.6 %
10473 AAA  LTE-TDD {SC-FEMA, 1 RB, 15 MHz, QPSK, UL Sub) LTE 7.82 £96%
10474 AAC  LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM, UL Sub) LTE-TDD 8.32 +9.6%
AAD LTE-TDD DMA, 1 RB, 15 MHz, 64-QAM, UL Sub) LTE-TDD 8.57 +96%
AAC - LTE-TDD 8.32 +96%
- LTE-TDD 8.57 +96%
- - *
AAA - , , *
AAA - , +
AAB , *
10 AAB . t
10486 AAB LTE D MA, 50% RB, 5 MHz, uL 8.38 +
10487 AaCc  LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM, UL b} 8.60 +9. o
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10488
10489

10498
10499
10500

10505

10507
10508
10509
10510

10520
10521
10522
10523

10634
10535
10536
10537
10538

AAC
AAC

LTE-TDD (SC-FDMA, 50% RB 10 MHz, QPSK, UL Sub})

10 RB., 14

LTE-TDD {SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, UL Sub}
LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL Sub)

Z,

™

N N N

NNNN

UL Sub)

LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK, UL Sub)

LTE-TDD -FDMA, 100

5

LTE-TDD {SC-FDMA, 100% RB, 10 MHz,
LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK, UL Sub)
LTE-TDD (SC-FDMA, 100% RB, 156 MHz, 16-QAM, UL Sub)

N N N N N

z

UL Sub)
K, UL Sub}

z, UL Sub)

|EEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps,
IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps, 89pc dc
|EEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 99pc dc)
IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps, 99pc dc)
, 99pc dc)

I .
IEEE 802.11ac WiFi (40MHz,

Fi (40

ac '
ac s

.8
IEEE 802.11ac WiFi (40MHz, MCS3, 09pc¢ dc)
IEEE 802.11ac WiFi (40MHz, MCS4, 98pc dc)
IEEE 802.11ac WiFI (40MHz, MCS6, 99pc dc)
02.11ac WiFi (40MHz, MCS7, 99pc dc)
MCS8, 99pc dc)

, MCS9, 99p¢ de)

GO o0 o0 a0

LTE-TDD
DD

LTE-TDD

LTE-TDD
LTE-TDD
LTE-TDD

LTE-TDD
LTE-TDD
LTE-TDD
LTE-TDD
LTE-TDD

WLAN
WLAN
WLAN
WLAN

WLAN
WLAN
WLAN
WLAN
WLAN
WLAN

7.70
8.31

8.41

8.68
7.67

8.49
8.51
7.74
8.42
845
1.58

8.08
8.27
8.36
§.42
8.21

8.36
8.43
.29

8.39
8.46
8.65
8.65
8.47
8.55

May 28, 2021

£96%
+96%

%Y
+96%
%

96%
96 %

= H+ + ¥

+ H+ H+ H B

+9.6%
+9.6%
+9.6%
+9.6 %
+9.6 %
+9.6%

Y%

H H+ + H+ H+

+ H+

H

+96%
+96%
+9.6 %
+9.6 %

Certificate No: EF3-4051_May21

Page 15 of 22



EF3DV3 ~ SN:4051

10548
10547
1

10556
10557
10558
10560

10667
10568
10569
10570

10579
10580
105681
10582
10583

10588

10592
10593
10594

0595

AAC
AAC

PEEEEEEREEEE

2

IEEE 802.11ac WiFi {80MHz, MCS2, de
c

[ 2« BN o T &1
N N NN

(o4
z, c
11ac WiFi (160MHz, MCSO0, 99pc dc)
IEEE 802.11ac WiFi (160MHz, MCS1, 99pc dc)
IEEE 802.11ac WiFi (160MHz, MCS2, 99pc dc)
IEEE 802.11ac WiFi (160MHz, MCS3, 99pc dc)
IEEE 802.11ac WiFi (160MHz, MCS4, 99pc dc)
IEEE 802.11ac WiFi {1

2.4 DM, 9 99pc do)
802.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 99p¢ dc)
2 DM, 18 Mbps, 99pc dc)

IEEE 802.11g WiFi 2.4 GHz {DSSS-OFDM, 24 Mbps, 99pc dc)
IEEE 802.11g WiFi 2.4 GHz {DSSS-OFDM, 36 Mbps, 99pc dc)
IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 99pc dc)
IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 99pc dc)
I , ps, c
t \ , C

g ps,
g :
a
. g
IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 90pc dc
IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 36 Mbps, 90pc dc)
IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 90pc dc)
IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 90pc dc)
IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 90pc dc)

IEEE 802.11 5

n )
| n ,
IEEE 802.11n (HT Mixed, 20 ,
|IEEE 802.11n (HT Mixed, 20MHz, , 90pc
IEEE 802.11n {(HT Mixed, 20MHz, MCS4, 90pc dc}
IEEE 802.11n {HT Mixed, 20MHz, MCS5, 90pc dc})
IEEE 802.11n {HT Mixed, 20MHz, MCS8, 90pc dc}
, MCS7 90pc dc)

) H

0 3 53 3 3

xe f

WLAN
WLAN
WLAN
WLAN
WLAN

WLAN
WLAN

WILAN
WLAN
WLAN
WLAN

WLAN
WLAN
WLAN

WLAN
WLAN
WLAN
WLAN
WLAN
WLAN

8.48
8.47
8.50
8.52
8.61

8.56

8.25
8.45
8.13
8.00
8.37
8.10
8.30

99

8.36
8.76
8.35
8.67
8.59
8.60
8.70

8.71
8.72
8.50
8.79
8.88
8.82
8.94
9.03

May 28, 2021

H

I+
o

+9.6%
+96%
+9.6%
+96%
+9.6%
£9.6%

H H+ H

+96%
+96%
+96%
+9.6 %
+9.6%
+96%
+96%
+9.6 %

+ H H K+

+96%
+9.6 %
+96%
+96%
+96%

I+

+ H I+ K

+96%
+9.6%
£96%
£9.6%
+96%
+96%
+96%
+96%
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- 10604 | paA | IEEE 802.11n (HT Mixed, 40MHz, MCS5, 90pc dc) WLAN 876 | +9.6%
10605 AAA  |EEE 802.711n (HT Mixed, 40MHz, MCS8, 90pc dc) " WLAN " 897  +96%
10606 AAC IEEE 802.11n (HT Mixed, 40MHz, MCSY, 90pc dc) WLAN 8.82 +96
10807 AAC IEEE 802.11ac WiFi (20MHz, MCS0, 90pc dc) WLAN 8.64 +9
10608 AAC {EEE 802.11ac WiFi {20MHz, MCS1, 90pc dc) WLAN 8.77 + 9.6
10609 AAC  |EEE 802.11ac WiFi (20MHz, MCS2, 90pc dc) WLAN 8.57 -

11ac WiFi Hz, MCS3, 90pc dc) WLAN 8.78 +9.6
z, c 8.70 +96%
AAC z, c 77 +96%
AAC . z, c
AAC . z, c
10615 AAC . z, , c
10616 AAC  |EEE 802.11ac WiFi (40MHz, MCS0, 90pc dg) +
. WLAN 8.81 +9.6%
, \ dc) WLAN B58 196%
ac , , dc} WLAN 8.86 +9.6 %
ac , WLAN 8.87 9.6 %
ac , 8.77 +9.6%
ac . 8.68 +9.6 %
AAC ac . 8.82 +96%
AAC ac , pc 8.96 +9.6%
10625 AAC | , pc
10626 AAC  |EEE 802.11 pc
10627 AAC  |EEE 802.11ac WiFi {80MHz, MCS1, 90pc dc) +
10828 AAC IEEE 802.11ac WiFi (8B0MHz, MCS2, 90p¢ dc) +
10629  aACc  JEEE 802.11ac WiFi (80MHz, MCS3, 90pc dc) *
10630 AAC  |EEE 802.11ac WiFi (80MHz, MCS4, 90pc dc) +
E 802.11ac WiFi (B0OMHz, MCS5, 90pc dc) WLAN 8.81 +
CS6, 90pc deo) WLAN 8.74 +9.6 %
ac 1 7, 90pc dc) WLAN 8.83 9.6
ac I WLAN 8.80 +*9.6%
ac | WLAN 8.81 +96%
AAC c , , WLAN 8.83 +96%
AAC c , 8.79 +96%
10638 AAC c . 8.86 +9.6 %
10639 AAC |EEE 8021 ¢ , pc 6%
10640 AAC |EEE 802.11ac WiFi (160MHz, MCS4, 90pc dc) +
10641 AAC  |EEE B02.11ac WiFi (160MHz, MCS5, 90pc dc) *
AAC  |EEE 802.11ac WiFi (160MHz, MCS6, S0pc dc} *
WiFi (160MHz, MCS7, 80pc dc) WLAN T
MCS8, 90pc dc}) WLAN 9.05 +9 o
. MCS9, 90pc dc) WLAN 9.11 +
- . MHz, QPSK, UL Sub=2,7) LTE-TDD 11.96 9. o
1 RB, 20 MHz, QPSK, UL Sub=2,7) LTE-TDD 1 +
CDMAZ2000 345 £96 o
- ., Clipping 44%) LTE-TDD 6.91 +96
AAC , ., lpping LTE-TDD 7.42 +9.6%
AAC , LTE-TDD 6.96 +9.6%
10655 aac L . 721 +9B6%
10658 AAC  Pulse z, 1000 +96%
10659 AAC  Pulse Waveform 00 z, +9.6 %
10660 AAC  Pulse Waveform (200Hz, 40
10661 AAC  Pulse Waveform (200Hz, 60%)
AAC Pulse Waveform (200Hz, 80%}) +
AAC Bluetooth Low Energy +
IEEE 802.11ax (20MHz, MCS0, 90pc dc} x
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10673
10674
10675
10676
10677
10678

10684

10895
10696
10697
10698
10699
10700

10708
10709
10710

10721
10722
10723
10724
10726
10726

FEEEEESZEEE

2313

AAC

|EEE 802.11ax {20MHz, MCS1, 80pc dc)
IEEE 802.11ax {20MHz, MCS2, 90pc dc)
IEEE 802.11ax (20MHz, MCS3, 90pc dc)
IEEE 802.11ax {20MHz, MCS4, 90pe de)
IEEE 802.11ax {20MHz, MCS5, 90pc dc)
IEEE 802.11ax (20MHz, MCS6, 90pc dc)
IEEE B02.11ax (20MHz, MCS7, 90pc dc

ax z,
ax z, c
ax Z, pc
ax z, . PC
ax z, , ¢
IEEE 802.11ax (20MHz, MCS1, 99pc dc)
ax z,
ax \
ax .
ax ,
ax , ¢
802.11ax 20 , 1, 88pc dc

|EEE 802.11ax {40MHz, MCSO0, 90pc dc)

IEEE 802.14ax (40MHz, MCS1, 90pc dc)

IEEE 802.11ax (40MHz, MCS2, 90pc dc)

IEEE 802.11ax (40MHz, MCS3, 90pc dc)

IEEE 802.11ax (40MHz, MCS4, 90pc dc)

[EEE 802.11ax (40MHz, MCS5, 90pc de)
X

X
X !
X

IEEE 802.11ax {40MHz, MCS1, 99pc dc)
IEEE B02.11ax {40MHz, MCS2, 99pc dc)
|EEE 802.11ax (40MHz, MCS3, 99pc dc)

.11ax (40MHz, MCS4, 99pc dc)

6, 99pc dc}
)

IEEE 802.11ax (80MHz, M

IEEE 802.11ax (80MHz, MCS5, 90pc dc)
IEEE B02.11ax (80MHz, MCSB, 90pc dc)
IEEE 802.11ax (80MHz, MCS7, 90pc dc)
IEEE 802.11ax (80MHz, MCS8, 90pc dc)

WLAN
WLAN
WLAN
WLAN
WLAN
WLAN
WLAN

WLAN

WLAN
WLAN
WLAN
WLAN
WLAN
WLAN
WLAN
WLAN

WLAN
WLAN
WLAN
WLAN
WLAN
WLAN
WLAN
WLAN
WLAN
WLAN

WLAN
WLAN

8,57
8.78
8.74
8.90
8.77
8.73
8.78

8.26

8.28

87

8.91
8.61
8.89
8.82
8.73
8.86
8.70
8.82

55
8.33
8.29
8.39
8.67
8.33
8.26
§.45
8.30
8.48
8.24
8.81

87

8.72
8.66

May 28, 2021

+96 %
+96%
+96%
+9.6 %
+9.6%
+9.6%
+96%

H  H H+ H

9.6 %

+9.6%
6 %

H+

+ H+ H+ H

+96%
+9.6%
+96%
+9.6%
+9.6 %
+96%
+9.6 %
+9.6%

+ H

H
o

+9.6%
+9.6%
+9.6 %
+96%
+96%
+9.6 %
+96%
+9.6 %
+96%
+9.6 %
+96%

H+ H+ H + K
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10728 AAC IEEE 802.11ax (80MHz, MCS9, 90pc dc) WLAN 8.65 +9.6 %
10729 aAac | IEEE 802.11ax (80MHz, MCS10, 90pc dc) WLAN 8.64 +9.6%
10730 AAC | |EEE 802.11ax (80MHz, MCS11 90pc dc) WLAN 8.67 £9.6%
10731 AAC IEEE 802.11ax (80MHz, 99pc dc} WLAN 8.42 9.6 %
10732 AAC IEEE 802.11ax (80MHz, MCS1, 99pc dc) WLAN 8.46 +9.6 5%
10733 AAC [EEE 802.11ax (80MHz, MCS2, 99pc dc} WLAN 8.40 +9.6%
10734 iEEE ax z, , € %
ax z, . c *
AAC ax Z, . +
AAC ax z, , 8. +
AAC 802.11ax {80MHz, MCS7, 99pc dc) WLAN 842 +96%
10739 AAC IEEE 802.11ax (80MHz, MCS8, 99pc dc) WLAN 8.29 +96%
10740 |[EEE 802.11 MHz, MC39 99pc WLAN 5.48 +96%
Z,
AAC ax z, *
AAC ax z, c +
AAC ax z, c +
7 AAC X z, , [ +
AAC X z, , c +
10749 AAC IEEE 802.11ax (160MHz, , 90pc de) +
16750 AAC  |EEE 802.11ax (160MHz, MCS7, 90pc dc) WLAN 8.79 +0
10751 AAC |IEEE 802.11ax (160MHz, MCS8, 90pc dc) WLAN 8.82 +9.6 %
10752 AAC  |EEE 802.11ax (160MHz, MCS9, 90pc dc) WLAN 8.81 +96%
AAC IEEE 802.11ax {160MHz, MCS10, 90pc dc) WEAN 9.00 +96%
4 AAC IEEE 802.11ax {160MHz, MCS11 90pc dc) WLAN 8.94 £96%
5 AAC IEEE 802.11ax {160MHz, MCS0, 92pc dc) WLAN 8.64 +9.6%
WLAN 8.77 +£9.6%
. 8.77 +96%
, 8.69 +96%
6 %
AAC ) %
AAC . )
10762 AAC IEEE 802.11ax 60 , +
10763 AAC IEEE 802.11ax (160MHz, MCS8, 99pc dc) +
10764 AAC  |EEE 802.11ax (160MHz, MCS9, 99pc dc) +
802.11ax (160MHz, MCS10, 99pc¢ dc) WLAN 8.54 +96 %
, 1, 98pc de) WLAN 8.51 +9.6 %
, SGNR FR1TDD 7.99 +£96%
z, 5G NR FR1 TDD 8.01 £96%
z, 5G NR FR1 TDD 8.01 +96%
z, \ TDD 8.02 +96%
z, , FR1TDD 8.02 +96%
AAC z, , NRFR1TDD 8.23 +96%
AAC z, , 8.03 +96%
AAC z, 802 +96%
10775 AAC 5
10776 AAC O '
10777 AAC  5G NR (CP-OFDM, 50% RB, 15 MHz, QPSK, 15 +
10778 AAC 56 NR (CP-OFDM, 50% RB, 20 MHz, QPSK 15 +
10779 AAC  5G NR (CP-OFDM, 50% RB, 25 MHz, QPSK, 13 kHz} x
AAC  5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) 5 NR +
AAC  5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 15 kHz} 5 NR *
AAC , 50% RB, 50 MHz, QPSK, 15 kHz) 5G NR FR1 TDD 8.43 +9.6
, 100% RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1TDD 8.31 +9.6
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10785
10786
10787
10788
10789
10790
10791

10798

10810
10812
10817
10818

10828
10829
10830
10831
10832

10841
10843
10844
10846
10854

10856

AAC

AAC
AAC

NR {CP-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz)
5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 15 kHz)
5G NR {CP-OFDM, 100% RB
5G NR {CP-OFDM, 100% RB, 25 MHz, QPSK, 15 kHz)
5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 15 kHz)
5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK, 15 kHz)
5G NR (CP-OFDM, 100% RB 50 MHz,

Z, ;

5 1RE, 25 MHz, QP K, 30 kHz)
5G NR {CP-OFDM, 1 RB, 3¢ MHz, QPSK, 30 kHz)

’ L]

.9 , ,
5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz)
5G NR (CP-OFDM, 50% RB, 60 MHz, QPSK, 30 kHz)
5G NR {(CP-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz)
5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz)
5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK 30 kHz)
, MHz, QPSK, 30 kHz)

5G NR (CP-OFDM, 100% RB, 90 MHz, .3
5G NR (CP-OFDM, 100% RB, 100 MHz, 30
5G NR {CP OFDM, 1 RB, 10 MHz, QPSK, 60 kHz)
5GNR{CP DM, 1 RB, 15 MHz, QPSK, 60 kHz}
5G NR (CP-OFBM, 1 RB, 20 MHz, QPSK, 60 kHz})
. QPSK, 60 kHz)

5G NR (CP z, ,
5G NR (CP-OFDM,  RB, z, ,
5G NR (CP-OFDM, 100% RB, 10 MHz,
5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 60 kHz)
5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 60 kHz)
5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 60 kHz)
NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 60 kHz)
, 40 MHz, QPSK, 60 kHz)

5G NR FR1 TDD
5G NR FR1TDD

5G

5GNRFR1TDD

5G NR FR1TDD
FR1TDD

5 NRFR1
5G NR FR1TDD

NR 1
5G NR FR1 TDD
5G NR FR1 TDD
5G NR FR1 TDD
5GNRFR1TDD
5G NR FR1 TDD
5G NR FR1TDD
5G NR FR1 7DD

5G NR FRA1

5G NR FR1 TDD
5G NR FR1TDD
5GNR FR1TDD
5G NR FR1 TDD
5G NR FR1 TDD

FR1 TDD
TDD
5
5
5G NRFR1

5G NR FR1 TDD

8.29
8.40

8.39
8.37
8.39

7.84
7.82

8.34
8.35
8.35
8.34
8.33
8.30
8.41
8.41
8.36

7.73
7.74
7.70
7.75
770
7.66
7.68
7.70

7.7

8.34

May 28, 2021

196%
+96%

%
+96%
+9.6%
+9.6 %

+ H H

96 %
£9.6 %

Yo

+ H+ +

H
O

+9.6 %
+96%
+96%
+0.6 %
+06 %
+96%
£9.6%
£96%

%

+ I+

H
[{=]

+96%
+96%
+9.6 %
+ 6%
+9.6%
£96%
+9.6 %
+96%
+96%

o+ +
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. 10860 [ AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 80 kHz) SGNRFR1TDD | 841 | +9.6%
10861 AAD  5G NR(CP-OFDM, 100% RB, 60 MHz, QPSK, 60 kHz) 5G NR FR1 TDD 840  +96%
, z, kHz) 5G NR FR1 TDD B41  £96%
AAE NR FR1TDD 837 £96%
60 kHz) 5G NR FR1TDD 841 £96%
, 5G NR FR1TDD 568 +£9.6%
, 580 +9.6%
AAD , 5 +96%
AAD . ;
10871 AAD NR D , z, %
10872  AAD  5G NR (DFT-s-OFDM, 100% RB, 100 MHz, 16QAM, 120 kH 2
10873  AAD  5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 64QAM, 120 kHz) NR *
10874  AAD  5G NR (DFT-s-OFDM, 100% RB, 100 MHz 64QAM, 120 kHz) 5G NR FR2 TD 665 =
839 196%
AAD . 95  +96%
AAD 6 %
10879 AAD , \
10880  aAaD 5GNR(CP-OFDM,10  RB, z, +
10881  aaD S5GNR(DFT-s- DM, 1RB,5 x
10882  AAD  5G NR(DFT-s-QFDM,10  RB, 50 :
10883  AAD  5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) +
10884  AAD  5G NR(DFT-s-OFDM, 100% RB, 50 MHz, 16QAM, 120 kHz) +
AAD  5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.61 %9
AAD  5GNR (DFT-s-OFDM, 100% RB, 50 MHz, 64QAM, 120 kHz) 5G NR FR2 TDD 6.65 =
50 MHz, QPSK, 120 kHz) 5G NR FR2 TDD 778 +986
kHz) 5G NR FR2 TDD 835 £96%
5G NR FR2 TDD 802 +9.6%
, 5G NR FR2 TDD 840 £9.6%
AAD 813 +96%
AAD . 8.41 +96%
AAD 66 £96%
10898 AAD 5 N :
10899  AAD  5GNR (DFT 1 :
10900  AAD  5G NR(DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 30 *
10901  AAD  5G NR(DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 30 kHz) x
AAD 56 NR(DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 30 kHz) *
DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 5. %
: 30 kHz) 5G NR FR1 TDD 568 +9.6%
, : 5G NR FR1 7DD 568 +96%
5G NR FR1TDD 568 +9.6%
AAD 5G NR FR1 TDOD 5.78 9.6 %
AAD . NR FR1 TDD 5.93 +9 %
10908  AAD , 170D 596 +9.6%
10910 AAD NR , 5.83 +96%
10911 AAD : : TDD 593 +96%
10912 AAD  5GNR , 84 +9.6%
10913  aAAD  5GNR(DFT=s : 6%
10914  AAD  5G NR (DFT-s-OFDM, 50% RB, 50 MHz,
10915  AAD  5G NR (DFT-s-OFDM, 50% RB, 60 MHz, +
AAD  5G NR (DFT-s-OFDM, 50% RB, 80 MHz, QPSK, 30 kHz)
AAD NR (DFT-s DM, 50% REB, 100 MHz, QPSK, 30 kHz) +
5G NR (DFT-s-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) t
0% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 586 =
. QPSK, 30 kHz) 5G NR FR1TDD 587 £0.6
, 30 kHz) 5G NR FR1 TDD 584 %9
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] , TDD 582 +96%

AAD - ' %
+
AAD .
AAD , , +
10928 AAD 5 , E>
10928 AAD SGNR(DFT  FDM, 1RB, 10 , *
10930 AAD  5G NR (DFT-s-OFDM, 1 RB, 15 MHz, 15 +
10931 AAD  5CG NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) NR 551 +
AAB 5G NR {DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.51 +9.6%
. . . 5G NR FR1 FDD 5.51 9.6 %
AAA , , , FDD 5.51 9.6 %
10935 AAA 5G NR {DFT-s-OFDM, 1 R 50 MHz, QPSK, 15 kHz) F
10036  AAC NR ( M, B.5 = , %
10037 AAB x
10938 AAB - . x
10939 AAB 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz} +
10840 AAB 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 15 kHz) +
10941 AAB 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.83 +96
10942 AAB 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 15 kHz) 5G NR FR1 5.85 +
10943 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 15 kMz) 5G NR FR1 FDD 5.95 +986
Hz, QPSK, 15 kHz) 5G NR FR1 FDD 5.81 +96 %
15 kHz} 5G NR FR1 FDD 5.85 +96%
. \ 5G NR FR1 FDD 5.83 +9.6 %
AAB , FDD 5.87 +196%
AAB , 94 +96%
AAB !
10950 AAB 5G NR (DFT- ,
10951 AAB 5 NR -
10952 AAB 5GNR DL ( .. , . *
10853 AAB 5GNRDL(C OFDM, TM 3.1 10 MHz, 64- +
10954 AAB 5G NR DL {CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15 +
10955 AAB  5G NR DL (CP-CFDM, TM 3.1, 20 MHz, 64-QAM, 15 kHz) *
- DM, TM 3.1, 5 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.14 +96%
10 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.31 +96%
5G NR FR1 FDD 8.61 +96%
AAB FR1 FDD 8.33 +9.6 %
AAB 9.32 +9.6%
10961 AAB , +9.6%
10962 AAB 5G NR DL (CP-OFDM, TM 3. 15
10963 AAR , 9.55 +96%
10964 AAB NR 6%
10965 AAB  SGNRDL(CP ,
10966 AAB 5G NR DL {(CP-OFDM, TM 3.1, 15 ,
10867 AAB  5G NR DL (CP-OFDM, TM 3.1, 20 MHz, x
AAB  5G NR DL (CP-OFDM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) t
AAB NR -OFDM 1 RB 20 15 kH *
NR -5 OFDM 1RB 100 MH QPSK 30 kHz *
- D 100% 100 25 30 kHz 5G NR FR1 TDD 10.28 F

Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
fisld value.
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