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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 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 auxifiary 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
fine. 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
Chack job, Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by chocsing the matching section of the HAC Test Arch phantom
with the proper device reference paint (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 paramelers 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-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-
parallefity 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.

Report No. HCT-SR-2507-FC008

The reported uncertainty of measurement is staled as the standard uncerntainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds 1o 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 V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

Frequency 835 MHz = 1 MHz

Input power drift <0.05dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input powar 109.3 V/im = 40.77 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 108.8 V/im + 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

B0O MHz 17.4 dB 406Q-78jQ
835 MHz 22.7dB 5330+69jQ
B8O MHz 16.4 dB 63.40-107jQ
900 MHz 171 dB 5360-141)Q
945 MHz 22.3dB8 5090Q+7.7/0Q

3.2 Antenna Design and Handling

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 Intemal matching line is open ended, The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable 1o bend. The soldered connections near the feedpoint may be
damaged. Alter 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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Impedance Measurement Plot
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DASYS5 E-field Result

Test Laboratory: SPEAG Lab2

DUT: HAC-Dipole 835 MHz; Type: CD83SV3; Serial: CDS3SV3 - SN: 1024

Communication System: ULD 0 - CW ; Frequency: 835 MHz
Medium parameters used: o = 0 Sfm, £ = |; p = 0 kg/m’
Phantom section: RF Section

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

DASYS52 Configuration:

Sensor-Surface: (Fix Surface)
Electronics: DAEA Sn781; Calibrated: 07.02.2025

DASY52 52.10.4{1535); SEMCAD X 14.6.14(7501)

Probe: EF3DV3 - SN4013; ConvF{l, 1, 1} @ 835 MH2; Cailbrated: 26.11.2024

Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070

Report No. HCT-SR-2507-FC008

Date: 18,02.2025

Dipole E-Field measurement @ 835MHz/E-Scan - 835SMHz 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 = 134.7 Vim; Power Drift = -0,01 dB
Applicd MIF = 0.00 dB

RF audio interference level = 40,77 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3
40.4 dBV/m |40.77 dBV/m

Grid 3 M3
40.7 d8V/m

Grid 4 M4 |Grid 5 M4
35.82 dBV/m |36.09 dBV/m

Grid 6 M4
36.05 dBV/m

Grid 7 M3 Grid 8 M3
40.4 dBV/m |40.69 dBV/m

Grid 9 M3
40,62 dBV/m

dB8

-2.02
-4.04
6.06
-8.08
-10.10

0dB » 109.3 V/m = 40.77 d8V/m
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Calbration procedure(s) QA CAL-20.v7

Calibration Procedure for Validation Sources in air
Calibration date: February 18, 2025
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Aederenca 20 dB Altanuator SN: BHE394 (20k) 26-Mar-24 (No, 217-04046) Mar-25
Tyoe-N mismatch combination SN: 310062 / 06327 26-Mar-24 (No, 217-04047) Mar-25
Probe EF30V3 SN: 4013 26-Nov-24 (No. EF3.4013_Nav24) Nov-25
DAE4 SN: 781 07-Feb-25 (No. DAE4-781_Febs) Feb-26
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1)) ANSI-C63.19-2019 (ANSI-C63.18-2011)
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 ils 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 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 centificate 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.

« 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 refative 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 point (tip
of the probe) considering the probe sensor ofiset, The vertical distance to the probe is essantial for the
accuracy.

« Feed Point Impedance and Retumn Loss: These paramelers 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 distribution: E field is measured in the x-y-plane with an isotropic E-field probe with 100 mW lorward
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 80mm). 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 subgnd 2 and subgrid 8) is determined to compensate for any non-
parallelity 1o 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 ol measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%,
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy = 5 mm

Frequency 1880 MHz + 1 MHz

Input power drift <0.05dB

Maximum Field values at 1880 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 87.0 Vim = 38.79 dBV/m
Maximum measured above low end 100 mW input power 85.5 V/im = 38.64 dBV/m
Averaged maximum above arm 100 mW input power 86.2 Vim = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance
1730 MHz 386dB 4850+1.0jQ2
1880 MHz 16.8 dB 5760+ 136jQ
1800 MHz 17.1dB 62.00Q + 102 Q2
1850 MHz 19.5dB 61.7Q-19|Q
2000 MHz 326dB 521Q+12Q

3.2 Antenna Design and Handling

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

The dipole i built of standard semirigid coaxial cable. The interal 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 charactenstics to ensure that the
internal maiching 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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Impedance Measurement Plot
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DASYS5 E-field Result

Date; 18.02.2025
Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serinl: CDISSOV3 - SN: 1019

Communication System: UID 0 - CW | Frequency: 1880 MHz
Medium parumeters used: o = 0 S/im, g, = 15 p = 0 kg/m’
Phantom section: RF Section

Measurement Standurd: DASYS (IEERJAEC/ANSI C63.19-2011)

DASYS52 Confliguration:

Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 1880 MHz; Calibrated: 26.11.2024
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 07.02.2025

Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Sersal: 1070
DASY52 52,10,4{1535); SEMCAD X 14.6.14(7501)

Dipole E-Field measurement @ 1880MH2/E-Scan - 1880MHz 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 = 1431 Vim: Power Drift = 0,00 JB
Applied MIF = 0,00 dB
RF audio interference level = 38,79 dBV/m
Emission category: M2
MIF scaled E-fleld

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.46 dBV/m |38.79 dBV/m |38.74 dBV/m
Grid A M2 |Grid 5 M2 Grid 6 M2
36.16 dBV/m |36,28 dBV/m |36.23 dBV/m
Grid 7 M2 Grid 8 M2 Grid 9 M2
38.48 dBV/m |38.64 dBV/m |38.47 dBV/m

i~ -0.85
1.70
-2.56
-3.41

-4.26

0dB = 86.98 V/m = 38.79 d8V/m
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ANSI-C83.19-2019 (ANSI-C63.19-2011)
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Alds,

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 sensar 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 available from the hardcoples at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connactor
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 10 the same level,

Antenna Positioning: The dipole is mounted on @ 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,

Itis verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly ina
line. It is installed on the HAC dipole positioner with its arms paraliel 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. Belore 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 HAG Tast Arch phantomn
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 dictance to the probe is essential for the
accuracy.

Feed Point Impedance 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 maving the dipale in the alir, at least 70cm away from any obstacles.

E-field distribution: E field |s 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 leagth (180 or 80mm). The sensor center is 15 mm (in 2) above the metal top of the dipole arms.
Two 3D maxima are avallable 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-
paraliefity 1o the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value reprasents the maximum of the interpolatad 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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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy = 5 mm
Frequency 2600 MHz = 1 MHz
Input power drift <0.05dB

Maximum Field values at 2600 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 85.0 V/im = 38.59 dBV/m
Maximum measured above low end 100 mW input power 84.1 Vim = 38.49 dBV/m
Averaged maximum above armm 100 mW input power 84.5 V/im £12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters

Frequency Return Loss Impedance

2450 MHz 19.6dB 4370-78(0
2550 MHz 33.7d8 4B40+12iQ
2600 MHz 35.1d8 51.30+12jQ
2650 MHz 284 dB 5400Q-0312
2750 MHz 16,1 dB 51.00-127jQ

3.2 Antenna Design and Handling

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

The dipales is built of standard semingid coaxial cable, The internal matching fine is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are lizble to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or averheating, 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: CD2600V3-1019_Sep23 Page3ol 5
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Impedance Measurement Plot
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DASYS5 E-field Result

Date: 22.00,2023

l'est Laboratory: SPEAG Lah2
DUT: HAC Dipole 2600 MHz; Type: CD2600V3; Serial: CD2600V3 - SN: 1019

Communication System: UID 0 - CW ; Frequency: 2600 MHz
Medium paremeters used: 6 =0 S/m, & = [; p=0kg/m?
Phantom section: RF Section

Measuroment Standard: DASYS (IEEEJAEC/ANSI C63.19-201 1)

DASY352 Configuration

*  Probe: EF3DV3 - SNAG13; ConvF(], 1, 1) @ 2600 MHz; Calibrated: 30.12.2022
e Sensor-Surface; {Fix Surface)

*  Electronics: DAE4 Sn781; Calibrated: 03.01.2023

*  Phantom: HAC Test Arch with AMCC; Type: SO HAC PO1 BA: Serial: 1070

* DASYS52 52.10.4{1535); SEMCAD X 14,6,14{7501)

Dipole E-Ficld measurement @ 2600MHz/E-Scan - 2600MHz 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 = 67.52 Vim; Power Drifl = 0,00 4B

Applied MIF = 0.00 dB

RF nadio interference level = 38,59 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 m2 Grid 2 M2 Grid 3 M2
38.56 dB8V/m [38.59 dBV/m |38,24 dBV/m
Grid 4 M2 Grid 5 M2 Grid 6 M2
37.9d8V/m [37.91 dBV/m [37.62 dBV/m
Grid 7 M2 Grid 8 M2 Grid 9 M2
38.42 dBV/m |38.49 dBV/m |38.21 dBV/m

-1.36

2.72

-4.08

-5.44

-6.80

0 @B =85.03 V/m = 38,59 dBV/m

Cartificate No: CO2800V3-1019_Sep23 Page 50l 5
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Certification of Calibration

Object CD2600V3 — SN:1019
Calibration procedure(s) Procedure for Calibration Extension for HAC CD Dipoles.

Extended Calibration date Sep.22, 2025

Description HAC Validation Dipole at 2600 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.
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Dipole Calibration Extension

Per HDB 865664 D01, Dipole calibration intervals of up to three years may be considered for reference
dipoles when it is demonstrated that the HAC target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured HAC does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and
meets the required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than
5Q from the previous measurement.

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

Calibration Extenstion Certificate HAC V“::;i:::n Certificate Measured Certificate Measured
Date Date Target E-Field E-Field Deviation(%) Deviati %) | ReturnLoss ReturnLoss | Deviation(%) | PASS/FAIL
V/m@20.0dBm V/m@20.0dBm (Ohm) (Ohm) (dB) (dB)
09/22/2024 | 09/22/2025 84.5 83.1 -1.66 51.3 48.27 3.0 -35.1 -34.37 -2.08 PASS
F-TP22-03 (Rev. 06) Page 101of 162
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Impedance & Return-loss Measurement Plot for Head TSL

Report No. HCT-SR-2507-FC008

Trl 511 Log Mag 10.00 dB/ PO.000 dB [F1]
50.00

2.E000000 GHZ -34.37z2 deB
40.00

20.00
z0.00
10.00
lals] ©

-10.00

-z0.00

-20.00

-40.00

“EH-00 7.44G  2.46G  2.52G  2.56G 25
Start 2.4 GHz 201 Lin

10 kHz

2.640

2.680

0 dBm

2.72G 2.760

Stop 2.8 GHz

11 SmithiR+jx) Scale 1.000 U [F1]

B z.6000000 GHZ  45.273 0 364,95 md T340 pH

e

Start 2.4 GHz Z01 Lin

10 kHz

0 dBm

Stop 2.8 GHz

F-TP22-03 (Rev. 06)

Page 1020f 162

The report shall not be (partly) reproduced except in full without approval of the laboratory.



h.’a Report No. HCT-SR-2507-FC008

Calibration Laboratory of S,

$ % S Schwelzerischer Kalibrlerdienst

Schmid & Partner e G Service suisse détslonnage
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Zeughausstrasse 43, 8004 Zurich, Switzerland % ,’ﬁ\..\-‘ Swiss Calibration Service
Accraditod by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service ks one of the signatories 1o the EA
Muttilatoral Age for the recognition of calibration certificates
Cliemt HCT Certificate No. CD3500V3-1012_Nov23

o, Republic of Kore
N e e e e e e e e r—
Otfest CD3500V3 - SN: 1012
Calbration procedure(s) QA CAL-20.v7 - v
Calibration Procedurs for Validation Sources in air

Cadbration date: November 17, 2023
This calbration cetficate documants the traceabliity to national standards. which reaize the physical units of {81)

Tho measuroments and the uncartainties with confidence probability arne given on the fallawing papes and are part of the cartificate

All calibrations have bean conductad (n the closed laboratory faclity. environment temperatura (22 £ 3)°C and humidiy < 70%.

Calbraton Equipment used (MATE critical for calbration)

Primary Standards 0¥ Cal Date (Cerfificate No.) Schagulad Calibration

Power meler NRP2 SN: 104778 30-Mar-23 (No. 217-03304/03805) Mas-24

Power sensor NRP-Z21 SN: 103244 30-Mar-23 (No. 217-03304) Mar-24

Power sersor NRP-291 SN: 103245 30-Mar-23 (No. 217-03305) Mar-24

Reference 20 dB Attanuator SN: BHEA04 (20x) 30-Mar-23 (No, 217-03308) Mar-24

Type-N mismatch combination SN; 310682 /06327 30-Mar-23 (No. 217-03810) Mar24

Probe EF30VA SN: 4013 30-Dec-22 (No. EFS-4013_Dec22) Dec23

DAEA SN: 781 03-Jan-23 (No. DAE4-T31_Jan23) Jan-24

Secondary Stancards D& Chack Dste {in housa) Scheduled Check

Pawer meter Agllent 44198 SN: GB42420191 09-0ct-02 {In house check Dct-20) In housa chack: Dac-23
| Powee sansar HP E4412A SN: US38485102 05-Jan-10 (in house check Oct-20) In housa chack: Dac-23
| Power sensor HP B482A SN: US37285597 03-Oct-02 (in house check Oct-20) In house check: Dec-23
| AF generator RAS SMT-06 SN: 837633/005 10-Jan-18 {in housa check Cet-20) In house chack: Dec-23
| Netwark Analyzer Aglent EB358A | SN! LJS41080477 31-Mat-14 {in house check Oct-22) In nouse check: Oct-24

Name Function S
Calitented try: Glaugio Leubier Laboratory Techrician

A
Approved by van Kiihni Technical Manager ) Ci—

Issued: Novembear 22, 2023
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Calibration Laboratory of ‘L\U//" )\ S Schweizsrischer Kaibrierdienst

Schmid & Partner = C Servioe suisse détaionnage
Engineering AG z = Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland 4.4@§ Dyl O i e
Accrudiind by the Swiss Accreditation Sanice (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agr for the recognition of calibration certificates
References

11 ANSI-C63.18-2018 (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 betwaen the two dipole arms, x-axis is normal to the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor canter) are selected to be at a
distance of 15 mm above the top metal adge of the dipole arms,

*  Measurament Conditions: Further details are available from the hardcopies at the end of the cestificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power 1o the dipole connector
is set with a calibrated power meter connected and monitorad 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 shieided room with absorbers around the setup to reduce the reflections.

It s verified before the mounting of the dipale 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 s adjusted after dipole mounting with a DASYS Surace
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 suriace 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
acouracy.

* Feed Paint Impedance and Return Loss: These parameters are measured using a Veclor Network Analyzer,
The impedance is specified ai 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 obstacies.

* E-field distribution: E field is measured in the x-y-plane with an isotropic E-field probe with 100 mW forward
power fo the antenna feed point. In accordance with [1), the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or 80mm). The sensor center is 15 mm (in 2) above the metal top of the dipole arms.
Twa 3D maxima are available near the end of the dipole arms. Assuming the dipole arme are periectly in one
line, the average of these two maxima (in subgrid 2 and subgrid B) is determined to compensate for any non-
paralielity to the measurement ptane as well as the sensor disptacement. 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%,

Cartficate No: CO3500V3-1012_Nov23 Page 2of 5
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Measurement Conditions
DASY system confliguration, as far as not given on page 1,
DASY Version DASYs V52.10.4
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5 mm
Frequency 3500 MHz = 1 MHz
Input power drift <(0.05dB
Maximum Field values at 3500 MHz
E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW Input power

83.2 V/m=38.41 dBV/m

Maximum measured above low end

100 mW Input power

80.8 V/m = 38.15 dBV/m

Averaged maximum above arm 100 mW input power B2.0 Vim £ 12.8 % (k=2)
Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters
Frequency Return Loss Impedance
3300 MHz 18.5 dB 633017
3400 MMz 248d8 5310-50i0
3500 MHz 27.7dB 5080-41i0
3600 MHz 26.6dB 47.00-324)0
3700 MHz 23.1dB 4360160

3.2 Antenna Design and Handling

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

enhanced bandwidth.

The dipole s bullt of standard semirigid coaxlal cable, The intemal matching line is open ended, The antenna is

theretore 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 axcessive mechanical stress or overheating, check the impedance characteristics 1o 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 feadpaint can be measured.

Certificate No: CDS500V3-1012_Nov23
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DASYS5 E-field Result

Date: 17.11.2023
Test Luboratory: SPEAG Lab2
DUT: HAC Dipole 3500 MHz; Type: CD3500V3; Serial: CD3S00OVI - SN: 1012

Communication System: UID 0 - CW ; Frequency: 3500 MHz
Medium parumeters used: ¢ = 0 S/m, = = 1; p = 0 kg/m’
Phantom section: RF Section

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

DASYS2 Configuration:

e Probe: EF3DV3 - SNA013; ConvF(1, 1, 1) @ 3500 MHz; Calibrated: 30,12.2027
* Sensor-Surface: (Fix Surface)

=  Electronics: DAE4 Sn781; Calibrated: 03.01.2023

=  Phantom: HAC Test Arch with AMCC; Type: SO HAC PO1 BA; Serial: 1070

e DASYS2 52,10,4(1535); SEMCAD X 14.6,14(7501)

Dipole E-Field measurement & 3500MH2/E-Scan - 3500MHz d=15mm/Hearing Ald Compatibility Test (41x181x1):
Interpolated grd: dx=0.5000 mm, dy=0,5000 mm

Device Reference Point: 0, 0, -6.3 mm

Relerence Value = 35.74 Vim, Power Drift = -0.01 dB

Applied MIF = 0.00 dB

RF audio mterference level = 38341 dBVim

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.36 d8V/m |38.41 dBV/m |38.17 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
38,36 dBV/m {38.41 dBV/m |38.17 dBV/m
Grid 7 M2 Grid 8 M2 Grid 9 M2
38,11 dBV/m|38.15 dBV/m {37.86 dBV/m

dB8

0 dB =83.24 V/m = 38.41 dBV/m

Cortificate No: CD3500V3-1012_Nov2s Page 50i5
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Certification of Calibration

Object CD3500V3 — SN:1012
Calibration procedure(s) Procedure for Calibration Extension for HAC CD Dipoles.

Extended Calibration date Nov.17, 2025

Description HAC Validation Dipole at 3500 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.

F-TP22-03 (Rev. 06) Page 1080of 162
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Dipole Calibration Extension

Per HDB 865664 D01, Dipole calibration intervals of up to three years may be considered for reference
dipoles when it is demonstrated that the HAC target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured HAC does not deviate more than 10% from the target on the calibration
certificate.

2.  The return-loss does not deviate more than 20% from the previous measurement and
meets the required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than
5Q from the previous measurement.

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

Calibration Extenstion Certificate HAC V“:::if:::ie:n Certificate Measured Certificate Measured
- . Target E-Field E-Field iation(%) 1 ped: Deviation(%) | ReturnLoss ReturnLoss | Deviation(%) | PASS/FAIL
V/m@20.0dBm V/m@20.0dBm (Ohm) (Ohm) (dB) (dB)
11/17/2023 | 11/17/2025 82 84.6 3.17 50.8 46.66 4.1 -27.7 -29.7 7.22 PASS
F-TP22-03 (Rev. 06) Page 1090f 162
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Impedance & Return-loss Measurement Plot
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Appendix F. UID Specifications

F-TP22-03 (Rev. 06) Page 1110f 162

The report shall not be (partly) reproduced except in full without approval of the laboratory.



HHCT

Calibration Laboratory of
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Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name:

Group:

uUID:

PAR: '

MIF:2

Standard Reference:
Category:

Modulation:
Frequency Band:

Detailed Specification:

Bandwidth:
Integration Time:

F-TP22-03 (Rev. 06)

GSM-FDD (TDMA, GMSK)

GSM
10021-DAC

930aB
36308

ETSI TS 100 900 V8.9.0 (2005-01)
FCC OET KDB 841225, D03 and D04
Periodic pulsad modulation

GMSK

GSM 450 (450 4 - 457.6 MHz)
GSM 480 (478.8 - 486.0 MHz)
GSM 710 (698.0 - 716.0 MHz)
GSM 750 (7470 - 763.0 MHz)
GSM 850 (824.0 - 849.0 MHz)
P-GSM 900 (890.0 - 915.0 MHz)
E-GSM 900 (880.0 - 915.0 MHz)
R-GSM 900 (876.0 - 915.0 MHz)
DCS 1800 (1710.0 - 1785.0 MHz)
PCS 1900 (1850.0 - 1910.0 MHz)
ER-GSM 900 (8730 - 915.0 MHz)
Validation band (0.0 - 6000.0 MHz)

Active Siot: TNO

Data: PN9 continuous

Frame: composed cut of 8 Slots
Muitiframe: 26th (IDLE) Frame st blank

Slottype & -timing: Normal burst for GMSK
0.2MHz

1200ms

Report No. HCT-SR-2507-FC008
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Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Name:

Group:
uiD:

PAR: '
MIF: 2

Standard Relerencs:
Category:
Modulation:
Frequency Band:

Detailed Spacification:

Bandwidth:
Integration Time:

F-TP22-03 (Rev. 06)

UMTS-FDD (WCDMA, AMR)

WCDMA
10460-AAB

23008
-25.430B

FCC OET KDB 241225 D01 SAR test for 3G devices v03

Random amplitude modulation
QPSK

Band 1 (1920.0 - 1980.0 MHz)
Band 2 (1850.0 - 1910.0 MHz)
Band 3 (1710.0 - 1785.0 MHz)
Band 4 (1710.0 - 1755.0 MHz)
Band 5 (824 0 - 849.0 MHz)
Band 6 (830.0 - 840.0 MHz)
Band 7 (2500.0 - 2570.0 MHz)
Band 8 (880.0 - 815.0 MHz)
Band 9 (1749.9 - 1784.9 MHz)
Band 10 {1710.0 - 1770.0 MHz)
Band 11 (1427 9 - 1452 .9 MHz)
Band 12 {698.0 - 716.0 MHz)
Band 13 (777.0 - 787.0 MHz)
Band 14 (788.0 - 798.0 MHz)
Band 19 (830.0 - 845.0 MHz)
Band 20 {832.0 - 862.0 MHz)
Band 21 (1447.9 - 1462.9 MHz)
Band 22 (3410.0 - 3490.0 MHz)
Band 25 (1850.0 - 1915.0 MHz)
Band 26 (814.0 - 849.0 MHz)
Validation band {0.0 - 6000.0 MHz)

Dedicated Channe! Type: 12.2 kbps AMR
3.4 kbps SRB

5.0MHz

100.0ms
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Name:

Group:
uiD:

AR:*
MIF-#

Standard Relemnce :

Fraquency Band:

Detailed Specification:

Intagration Time:

LTE-FDO (SC-FOMA. 1 R2, 10 MHz, 16-QAM)

LTE-FDD
10176-CAH

6.52a8
-a76d8

3GPP/ETSITS 138.101 Va.40
3GPP/ETSITS 138.213V8.40
FCC OET KDB 941225 D05 SAR for LTE Dewices w01
16-QAM

Band 1 (1920.0 - 1980.0 MKz)
Band 2 (1850.0 - 1910.0 MKz)
Band 3 (1710.0 - 1785.0 Mkz)
Band 4 (1710.0- 1755.0 Mkz)
Band 5 (824.0 - 843.0 Miz)
Band 8 (230.0 - 840.0 MHz)
Band 7 (2500.0 - 2570.0 Mkz)
Band 8 (830.0 - 915.0 MHz)
Band 3 (1748.9- 1784.9 Mkz)
Band 10 (1710.0 - 1770.0 MHz)
Band 11 (1477 9 - 1447 .9 MHz)
Band 12 (686.0 -7 16.0 Mz}
Band 13 (777.0-787.0 MHz)
Band 14 (788.0-798.0 MHz)
Band 17 (704.0-7 18.0 MHz)
Band 18 {316.0 - 830.0 M-z}
Band 15 (830.0 - 845.0 MHz)
Band 20 (332.0 - 852.0 MHz)
Band 21 (1447 9 - 1452.9 Miz)
Band 22 (3410.0 - 3450.0 MHz)
Band 23 (20000 - 2020.0 MHz)
Band 24 (16265 - 1880.5 MHz)
Band 25 (1850.0 - 1915.0 MHz)
Band 28 (814.0 - 845.0 Mt}
Band 27 (807 .0 - 824.0 MHz)
Band 28 (703.0 - 748.0 MHz)
Band 30 (2306.0 - 2316.0 MHz)
Band 85 (1820.0 - 2010.0 MHz)
Band 66 (1710.0 - 1780.0 MHz)
Band 88 (696.0-728.0 MHz)
Band 70 (1896.0 - 1710.0 MHz)
Band 71 (663.0 - £38.0 MHz)
Band 74 (14Z7 0 - 1470.0 MHz)
Band 85 (696.0-7 16.0 MHz)
Validation band (0.0 - £000.0 M)

Mcdulation Scheme: SC-FDMA
Nusmnber of PUSCHs: 1

Settings for Subdame #0 to #9:
Mcdulation Soheme: OPSK
Data Type: UL-SCH

Number RE: 1

]
2

Report No. HCT-SR-2507-FC008

PAR (0.12) in accordance with FCC KDB 971188, Section 6.0 “Measumment of the Peak-to-Awerape Power Ratio (FAPR)™
Modulation Inferference Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Name:

Group:
UiD:

AR:'
MIF:?

Standard Refermnos:

Catngory:

Detalled Specification:

Intogration Time:

LTE-FDO (SC-FDMA, 1 RS, 15 MHz, 16-0AM)

LTE-FDD
10182-CAF

6.52a8
-97608

AGPP/ETSITS 135.101 V840
3GPP/ETSITS 138.213Va.40
FCC OET KDB 843225 D5 SAR for LTE Devices w01
Random amplitude modulati
16-0AM

Band 1 (1920.0- 1380.0 Mkz)
Bard 2 (1850.0- 1910.0 Mkz)
Band 3 (1710.0- 1785.0 Mkz)
Band 4 (1710.0 - 1755.0 MHz)
Band 7 (2500.0 - 2570.0 Mkz)
Bard 9 (17483~ 1784.9 Mkz)
Band 10 (1710.0 - 1770.0 MHz)
Band 18 (816.0 - £30.0 MHz}
Band 13 (330.0 - 845.0 MHz)
Band 20 (832.0 - £62.0 MHz)
Band 21 (1447 9 - 14829 MHz)
Band 22 (3410.0 - 3480.0 MHz)
Band 23 (2000.0 - 2020.0 MHz)
Band 25 (1850.0 - 1515.0 MHz)
Band 26 (814.0 - £48.0 MHz)
Band 28 (703.0 - 748.0 M-z}
Band 85 (1520.0 - 2010.0 MHz)
Band 68 (1710.0 - 1720.0 MHz)
Band 88 (698.0 - 728.0 MHz)
Band 70 (1896.0 - 1710.0 MHz)
Band 71 (663.0 - £98.0 MHz)
Band 74 (1427 0 - 1470.0 MHz)
Validation band {0.0 - £000.0 MHz)

Medulation Scheme: SC-FOMA
Number of PUSCHs: 1
Settings for Subframe £0 to #3:
Medulation Scheme: 160AM
Data Type: UL-SCH

Number AB: 1
Transport Block Size: 256

TES Index: 14

MCS Index: 15

Data Type: PNS

15.0MHz

10.0ms

Report No. HCT-SR-2507-FC008

PAR (0.126) in accordance with FCC KDB &7 1168, Section 8.0 “Measumment of the Feak-fo-Average Power Ratio (FAPR)™
% Modulation Inierierence Facior (MIF) value valid ondy in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Name:

Group:
uUD:

RAR:*
MIF-#

Standard Refesnoe :

Detailed Specification:

Integration Time:

LTE-FDO (SC-FDMA, 1 RE, 20 MHz, 16-QAM)

LTE-FDD
10170-CAF

6.52a8
-976d8

3GPP/ETSITS 135.101 V8.4.0
3GPP/ETSITS 136213 V240
FCC OET KDE 541225 D05 SAR for LTE Devices vO1
Random amplitude modulati
16-QAM

Band 1 (1920.0 - 1980.0 M)
Band 2 (1850.0- 1910.0 M)
Bard 3 (1710.0- 1785.0 Mkz)
Band 4 (1710.0 - 1755.0 Mi&)
Band 7 (2500.0 - 2570.0 Mi&)
Band 9 (1749.9- 1704.8 Mkz)
Band 10 (1710.0 - 1770.0 MHz)
Band 20 (832.0 - £82.0 MHz)
Band 22 (3410.0 - 3450.0 MHz)
Band 23 (2000.0 - 2020.0 MHz)
Band 25 (1850.0 - 1816.0 MHz)
Band 28 (703.0 - 748.0 Miz)
Band 85 (1820.0 - 2010.0 MHz)
Band 66 (1710.0 - 1780.0 MHz)
Band 70 (1666.0 - 1710.0 MHz)
Band 71 (683.0 - 638.0 Miz)
Band 74 (1477 0 - 1470.0 Miz)
Validaton band (0.0 - 6000.0 Mke)

Mcdulation Schame: SC-FDMA
Number of PUSCHas: 1
Settings for Subfame #0 to #5-
Mcdulation Scheme: 160AM
Data Type: UL-SCH

Number AB: 1
Transport Block Size: 256
TES Index: 14

MCS Indox: 15

Data Type: PNS

20.0MHz

10.0me

Report No. HCT-SR-2507-FC008

PAR (0.1%6) in accordance with FCC KDB 57 1168, Section 6.0 “Measumment of the Peak-to-Average Power Ratio (FAPR)™
2 Modulation Inferierence Factor (MIF} vaiue valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Name:

Group:
uiD:

AR’
MIF-*

Standard Relamnoe:

Categeey:

Froguency Band:

Detailed Specification:

Integration Time:

LTE-TDO (SC-FOMA, 1 RE, 20 MHz, 16-QAM)

LTE-TDD
10173-CAH

94308
-l.4208

3GPP/ETSITS 135.101 V8.4.0
3GPP/ ETSITS 138213 V.40
FCC OET KDB 841225 D05 SAR bor LTE Devices w02
Random amplitude modulat
16-0AM

Band 33 (1900.0 - 1820.0 MHz)
Band 35 (1850.0 - 1910.0 Mz}
Band 38 (1830.0 - 1990.0 Miz)
Band 37 (1810.0 - 1330.0 MHz)
Band 38 (2570.0 - 2620.0 MHz)
Band 39 (1820.0 - 1320.0 Mz}
Band £0 {2300.0 - 2400.0 MHz)
Band 41 {2456.0 - 2680.0 Miz)
Band 42 (3400.0 - 3800.0 MHz)
Band 43 (3600.0 - 3800.0 MHz)
Band 44 (703.0 - £03.0 Miz)
Band 45 (14470 - 1487.0 Miz)
Band 46 (5150.0 - 5826.0 MHz)
Band 47 (5856.0 - 5926.0 Miz)
Band 48 (3560.0 - 3700.0 MiHz)
Bard 43 (3580.0 - 3700.0 MiHz)
Band 50 {1432.0 - 1517.0 MHz)
Bard 52 (3300.0 - 3400.0 MHz)
Valkdaticn band (0.0 - 000.0 MHz)

Mcdulation Scheme: SC-FDMA
Upfink-downdink configuration: 1
Special Subframe confi 2

g

<

Number of Frames: 1
Settings for UL Subframe 2,37 8:
Number of PUSCHs: 1
Modulation Soheme: 18QAM
Allccated RB: 1

Start Number of RB: 80

Data Type: PNGfx

200MHz

8.0ms

Report No. HCT-SR-2507-FC008

' PAR (0.1%) in accordance with FCC KDB 57 1168, Section 6.0 ~Msasumment of the PFeak-to-Average Power Ratio (FAPR)™
Z  Modulation Interierence Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Name:

Group:
uiD.

PAR: '
MIF: ?

Slandard Helerence:
Category:
Modulation:
Frequency Band:
Detailed Specification:

Integration Time:

IEEE 802.15.1 Bluetooth (GFSK, DH1)

Biusetooth
10030-CAA

530dB
1.02dB

Bluelooth 1.2 (IEEE Standard 802.15.1-2005)
GFSK

ISM 2.4 GHz Band (2400.0-2483.5 MHz, 20052)
Basic Rate, 1 Slot active

Data Rate: 1 Mbps

Packet Type: DH1

Payload Body: 27 Bytes

PN9 data s inserted into the payload body
Modulation for Payload: GFSK

Modulation Index: 0.32

1.4 MHz

25ms

Report No. HCT-SR-2507-FC008

' PAR (0.1%) in accordance with FCC KDE 971168, Section 6.0 “Measurement of the Peak-lo-Average Power Ratio (PAPR)™
2 Modulalion Interierncs Factor (MIF) value valid only in conjunclion with PIObe HEp
e same communcation systom (same UID and version).

Zalion caRbeasion for

UID Specification Sheet

F-TP22-03 (Rev. 06)

UID 10030-CAA page 1/2
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Name: IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps)
Group: WLAN
UID: 10061-CAB
PAR:'! 3.60dB
MIF: 2 -2.02dB
Standard Reference: IEEE 802.11b-1999 , Part 11, FCC SAR meas for802 11 abg
v01r02 (248227 DO1)
Category: Random amplitude modulation
Modulation: DQPSK
Frequency Band: WLAN 2.4GHz (2412.0-2484.0 MHz, 20230)
Detailed Specification: Data Rate: 11 Mbps
Spreading, Coding: CCK
PPDU format: Long Preamble & Heading
PSDU Length: 1024
PSDU Data: PN9
Bandwidth: 20.0 MHz
Intagration Time: 1.5ms

' PAR (0.1%) in accordance with FCC KDB 671188, Section 6.0 “Measumment of the Feak-to-Averags Power Ratio (FAPR)™
2 Moduiation Interierence Factor (MIF} value valid only in conjunction with advanced probe responsa linearzation calibration for

the same communication system (same UID and varsion).

26.11.2014

UID Specification Sheet UID 10061-CAB page 1/2

F-TP22-03 (Rev. 06) Page 1260f 162

The report shall not be (partly) reproduced except in full without approval of the laboratory.



||
h’d Report No. HCT-SR-2507-FC008

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Preasety (¥

Sower (porrakaes o 3wwre e powen |

Complementary Cumulative Distribution Function (CCDF)

Powwr | rorreksed 1o pesk powert |00

0
Pagercy [W2]

Frequency Domain

Time Domain

UID Specification Sheet UID 10061-CAB page 2/ 2 26.11.2014

F-TP22-03 (Rev. 06) Page 1270f 162

The report shall not be (partly) reproduced except in full without approval of the laboratory.



Report No. HCT-SR-2507-FC008

HHCT

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name: IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps)
Group: WLAN
UID: 10077-CAB
PAR:' 11.00dB
MIF: 2 0.12dB
Standard Reference: IEEE 802.11g-2003 , Part 11
FCC SAR meas for 802 11 a b g v01r02 (248227 DO1)
Category: Random amplitude modulation
Modulation: 64-0QAM
Frequency Band: WLAN 2.4GHz (2412.0-2484.0 MHz, 20230)
Detailed Specification: Data Rate: 54 Mbps
Coding Rale: 3/4
Coded bits per subcarrier: 6
Coded bits per OFDM symbol: 288
Data bits per OFDM symbol: 216
PSDU Length: 1000 Bytes
PSDU Data: PN9
Bandwidth: 20.0 MHz
Iniegration Time: 09 ms

' PAR (0.1%) in accordance with FCC KDB &7 1168, Section 6.0 “Measusment of the Peak-to-Awerage Power Ratio (PAPR)”
2 Modulation Inlerieranca Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for

the same communication system (same UID and version).
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Group:
UID:

AR
MIF-#

Standard Relemnoe:

Category:

Detailed Spacification:

Intogration Time:

IEEE 802.11aM WIFI 5 GHz (OFDM, 5 Mbps)

WLAN
10063-CAD

10.56d8
-3.1508

IEEE 802.112-1539 (R2003) , Part 11
IEEE 802.11h-2003 , Part 11

FCC SAA maas for 802 11 a b g w0102 (248227 DO1)

B84-0AM

WLAN 5GHz (¢315.0 - 5825.0 MHz)
U-NIk-1, U-NII-2A (5170 - 5330 MHz)
U-Nil-2C Standalone (5480 - 5710 MHz)
U-Nil-2C «5.66 GHz (6490 - 5850 Mkz)
U-Nit-3 Suandalone (5735 - 5835 MHz)
U-Nil-2C, U-NI-3 (5660 - 5335 MHz)
LU-Ni-4 (5.825 - 5.926 MHz)
Validation band {0.0 - £000.0 MHz)

+

Data Rato: 54 Mbps

Ceding Rate: 34

Coded bits per subcarrier: 6
Coded bits par OFDM sy mbol: 233
Data bits par OFDM gymbol- 216
PSDU Langth: 1000 Bytes

PSDU Data: PN2

20.0MHz

03ms

Report No. HCT-SR-2507-FC008

' PAR(0.1%) in accordance with FCC KDB 971183, Section 6.0 “Measumment of the Peak-to-Awerage Powar Ratio (FAPR)”
2 Moduiation Interierence Factor (MIF) vaiue valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Name: IEEE 802.11n (HT Mixad, 20MHz, MCSD, 90pc duty cycle)

Group: WLAN

UiD: 10691-A4C

AR:" 26308

MIF:2 -5.5908

Standard Relermnce |EEE 802.11-2012
FCC OET KDS 248227 D01 802.11 WHH SAR w0201

Catogory: Rando plitude modulati

Modulation: BPSK

Fraquency Band: WLAN 2.4GHz (2412.0 - 2484.0 MHz)
WLAN 5GHz (4815.0 - 5825.0 MHz)
U-NiE-1, U-NII-2A (5170 - 5330 MHz)
U-Nit-2C Standalone (5490 - 5710 MHz)
U-Nil-2C «<5.86 GHz (B490 - 5860 M=)
U-Nil-3 Standalone (5735 - 5835 MHz)
U-NIF2C, U-NE-3 (5660 - 5835 MHz)
U-Nit-4 (5.825 - 5.926 M)
Validaton band (0.0 - £000.0 Miz)

Detailed Specification:  Duty oycle: 90%
MPOU long®h: 4056 bytes
MCS: 0
Guard inlerval: long

Bandwidth: 20.0MHz

Integraticn Time: 56ms

Report No. HCT-SR-2507-FC008

PAR (0.126) in accordance with FCC KDB 571188, Section 8.0 ~“Measumment of the Pesk-to-Awerage Power Ratio (FAPR)™
Modutation Inferference Factor (MIF) value valid only in conjunction with advanced probe response linearzation calibration for

the same communication system (same UID and version).
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uiD:

AR:"
MIF:*

Standard Refemnoe:

Catsgory:

Fmquency Band:

Detalled Specification:

Intogration Time:

IEEE 502.11aC WIFI (20Miz, MCS0, 90pc duty cycle)

WLAN
10607-AMC

86208
-5.60d8

|IEEE 802.11-2013

FCC OET KDB 248227 D1 802.11 Wi-Fi SAR w02r01

Random amplitude modulation

BPSK

WLAN 2. 4GHz (2412.0 - 2484.0 MHz)
WLAN 5GHz (4815.0 - 5825.0 MHz)
U-NIE1, U-NI-2A (5170 - 5330 MHz)
U-Nil-2C Standalone (5420 - 5710 MHz)
U-NI-2C <5.86 GHz {6490 - 5650 M)
U-Nil-3 Standalone (5735 - 5835 MHz2)
U-NI-2C, U-NI-3 (5660 - 5835 MHz)
U-Nil-4 (5.825 - 5.826 MHz)

Validasion band (0.0 - £000.0 Mz )

Bandwidth: 20MHz

Dutty oycle: 90%

MCS: 0

Number of spatal streams: 1
MPOU length: 4096
20.0MHz

57ms

Report No. HCT-SR-2507-FC008

' PAR (0.1%) in accordance with FCC KDB &7 1168, Section 6.0 ~Measumment of the Feak-to-Average Power Ratio (FAPR)™
2 Modulation Interferance Factor (MIF} value valid only in conjunction with advanced probe response linearization calibration for

the same communication system (same UID and version).
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AR
MIF: 2

Standard Relernce

Detailed Specification:

Intogratcn Time:

IEEE 802.11ac WIF] (40MHz, MCS0, 90pc duty cyclk)

WLAN
10616-AAC

8.8208
-5.57d8

IEEE 802.11-2013

FCC OET KDB 248227 D1 802.11 W SAR w0201

Thes 1ol 5 i

BPSK

WLAN 2.4GHz (2412.0 - 2484.0 MHz)
WLAN 5GHz (4315.0 - 5825.0 MHz)
U-Ni-1, U-NII-2A (5170 - 5330 MHz)
U-Nit-2C Standalone (5480 - 5710 MHz)
U-Nil-2C «<5.86 GHz (5490 - 5860 MHz)
U-Nil-3 Standalone (5735 - 5835 MHz)
U-NIF2C, U-NE-3 (5880 - 5835 MHz)
U-Nil-4 (5.825 - 5.926 MHz)

Validason band (0.0 - £000.0 Mkz)

Bandwidth: 40MHz

Duty oycle: 90%

MCS: 0

Number of spatal streams: 1
MPOU length: 8182
40.0MHz

54ms

Report No. HCT-SR-2507-FC008

PAR (0.126) in accordance with FCC KDB 571188, Saction 8.0 “Measumment of the Pesk-to-Average Power Ratio (FAPR)™
Modutation Inferference Factor (MIF) value valid only in conjunction with advanced probe response linearzation calibration for

the same communication system (same UID and version).
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Group:
UID:

AR’
MIF-2

Standard Refemnce:

Detailad Specification:

Integration Time:

IEEE 802.11aC WIFl (30MHz, MCS0, 90pc duty cyck)

WLAN
10628-AAC

8.83a8
-5.6408

IEEE 802.14-2013

FCC OET KDB 248227 D01 802.11 Wi-Fi SAR w0201

Random amglitude modulation

BPSK

WLAN 2.4GHz (2412.0 - 2484.0 Mz}
WLAN 5GHz (4815.0 - 5826.0 MHz)
U-Nik-1, U-NII-2A (5170 - 5330 MHz)
U-Nil-2C Standalone (5420 - 5710 MHz)
U-NI-2C «5.85 GHz {B490 - 5850 MKz )
U-Nil-3 Standalone (5735 - 5835 MHz)
U-Nil-2C, U-NB-3 (5860 - 5335 Mz)
U-Nil-4 (5.825 - 5.926 MHz)
Validasicn band {0.0 - 6000.0 MHz)

Bandwidth: 80MHz

Duty cycle: 90%

MCS: 0
Number of spatal stroams: |
MPOU longth: 3182
B80.0MHz

25ms

Report No. HCT-SR-2507-FC008

' PAR {0.1%) in accordance with FCC KD8 571168, Saction 6.0 ~“Measumment of the Feak-to-Awerape Power Ratio (FAPR)™
2 Moduiation Interference Factor (MIF) vaiue valid only in conjunction with advanced probe response linearization calibration for

the same communication system (same UID and version).
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Nama: IEEE 802.11ac WIFI {160MMz, MCS0, 50pc duty cycle}
Group: wLAN
D 10636 AAD
AR 8.83d8
MIF: 5.56 08
Standard Refarenco: IEEE 802.11.2013
FCC OET KD@ 248227 DO1 BO2.1Y WiFi SAR w0201
Cltegary: Rangom amghilude medulason
Modulation: BPEK
Froguency Bangt WLAN 2462 (24120 - 2424.0 MHY)
WLAN SGHz (4915.0 - 58250 MH2)
UNIEY, UANILZA (5170 < 5330 MH2)
U-NII2C Standatono (5490 - 5710 MHzx)
U-NII2C <5565 GHz {5490 - SE50 MH2)
U-NII3 Sandaicne (5735 - 5835 MH2)|
UANIE2C, UNILS (5650 - 5835 MHz)|
U-NIL4 |5.825 . 5525 MH2)
Validation band (0.0 - 80000 MHz)
Dotaied Spechication:  Bandwath: t60MHZ
Duty cycle: 305
MCS: 0
Number of spatial streams: 1
MPDU length: 32768
Sandwath: 160.0 MHz
legratico Time: 5.0ms

' PAR (0.1%) n accardance with FCC DB 571168, Section 6.0 "M
2 Medulation Interference Factor (MIF) value valid only in corjunction with advanced probe respanse inearizaton calbration far
!ie same communicalion system {same UID and version).

ment of the Peak-lo-Average Pawer Ratio {PAPR)™

UID Specitication Sheet UID 10636-AAD page 1/2 04.09.2020
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Name: JEEE 802.11ax (20MHz, MCS0, 80pc duty cycks)
Group: WLAN
uID- 10671-AAC
AAR: ' 8.0208
MiF-* -5.50d8
Stendard Felemnce:  SPEAG
Caogory: Rand litude modulati
Madulation: BPSK
Froquency Band: WLAN Z.4GHz (2412.0 - 2484.0 MHz)

WLAN 5GHz (4815.0 - 5826.0 MHz)
U-NE-1, U-NI-2A (5170 - 5330 MHz)
U-Ni-2C Standalone (5490 - 5710 MHz)
U-Ni-2C «5.66 GHz (5490 - 5650 MHz)
U-Ni+-3 Standalone (5735 - 5835 MHz)
U-NI-2C, U-NI-3 (5880 - B335 MHz)
U-NIHE (5825 - 5426 MHz)

U-NI-6 (6425 - 8525 MHz)

U-NI-7 (BE25 - B875 MHz)

U-NiL-8 (8675 - 7125 Mz}

U-Nik-4 (5.825 - 5.825 MKz)

Validaton bard {0.0 - 6000.0 MHz)

Dotailed Specification:  Bandwidth: 200MHz

Duty Cycle: S0%

Number of spatial strear 1
Bandwidth: 20.0MHz
Intogration Time: 50ms

PAR (0.19¢) in accordance with FCC KDB 71183, Section 6.0 “Measumment of the Feak-to-Awerage Power Ratic (PAPR)™
% Modulation Interleranca Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).

UID Specification Sheet UID 10671-AAC page 1/2 04.09.2020
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Name: IEEE 802.11ax (40MHz, MCS0, S0pc duty cyclke)
Group: WLAN

uiD: 10635-AAC

AR:' 878aB

MIF:* -601d8

Standard Relemnoe: SPEAG

Calgory: Random amgplitude modulation

Modulation: BPSK

Fmquoncy Band: WLAN 2.4GHz (2412.0 - 24840 MHz)

WLAN 5GHz (4515.0 - 5026.0 MHz)
U-Nik-1, U-NII-2A (5170 - 5330 MHz)
U-NiI-2C Standalone (5490 - 5710 MHz)
U-Ni-2C «-5.66 GHz (B490 - 5850 Mkz)
U-Nil-3 Standalone (6735 - 5835 MHz)
U-NII-2C, U-NE-3 (5660 - B335 MHz)
U-NILE (5625 - 6425 MHz)

U-NI-6 (6425 - 5525 MHz)

U-Nil-7 (8625 - 6875 MHz)

U-NIl-B (8875 - 7125 MHz)

U-Nitk-4 (5.825 - 5.826 Mkz)

Validation band {0.0 - £000.0 MH:)

Dotallad Specification:  Bandwidth: 400MHz

Duty Cydle: 0%
Number of spatal streart 1
Bandwidth: 40.0MHz
Intagrasion Time: 1.4ms

' PAR(0.1%) in accordance with FCC XDB 71168, Section 6.0 “Measumment of tha Peak-to-fwerage Power Ratio (FAPR)™
% Modulation Interierence Factor (MIF) value valid only in conjunction with advanced probe response linearizaion calibration for
the same communication system (same UID and version).

UID Specification Shest UID 10695-AAC page 1/2 04.09.2020
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AR:"
MIF-*

Standard Refemnas

Modulation:
Feequency Band:

Detailed Specification:

Intogragon Time:

IEEE 802.112x (S0MHZ, MCS0, 90pC duty cyck)

WLAN
10713-AAC

88108
-8.04d8

SPEAG

Random amplitude modulat

8pPSK

WLAN 2.4GHz {2412.0 - 2484.0 Mikz)
WLAN 5GHz (4315.0 - 5825.0 MHz)
U-NER1, U-NII-2A (5170 - 5330 MiHz)
U-N#-2C Standalone (5420 - 5710 Mz)
U-NIF2C 5,65 GHz (5490 - 5650 Mkz)
U-Nit-3 Sandalone (5735 - 5835 MHz)
U-NII-2C, U-NB-3 (5650 - 5235 Miz)
U-NIH5 (5805 - 8425 Nz}

U-NIH6 (6425 - 525 Miz)

U-Nek7 (6525 - 8375 Miz)

U-NIH2 (8875 - 7125 Mik)

U-NE-4 (5.825 - 5.926 M)

Validasicn band (0.0 - 8000.0 MHz)

Bancwidth: 80MHz

Dusy Cyde: S0%

Number of spatal streart 1
80.0MHz

15ms

Report No. HCT-SR-2507-FC008

' PAR (0.1%) in accordanoe with FCC KDB 571168, Section 6.0 “Measumment of the Fesk-to-Average Power Ratio (FAPR)™
Z  Moduiation Interferance Facior (MIF) vaiue valid ondy in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).

UID Specification Sheet

F-TP22-03 (Rev. 06)

UID 10719-AAC page 1/2
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Nama: IEEE B02.110x (160MH2, MCS, S0pe duly cycle)
Group. WLAN
D 10743 AAC
#AR: ' 8.9408
MIF* £E008
Standard Refarenca SPEAG
Catagory. Random ampltuda moculaton
Maodulation BPEK
Froguancy Banat WLAN 2,462 (2412.0 - 2434.0 MH2)
WLAN SGHz (4915.0 - 58250 MHz)
U-MIL, U-NIL2ZA (5170 - 5330 MHz)
U-NII2C Sandacne (5490 - 5710 MHz)
UNIL2C <555 GHZ (5490 - 5650 MH2)
U-NIL3 Sandaicna (5735 - 5835 MHz)|
LUNIL2C, UNILR (5650 - 5835 MHz)
U NILS |5825 - 6425 MHX)
U-NIi-6 {8425 - 8525 MH2)
U-NIILT |6525 - 6875 MH2)
U-NIIB |BB75 - 7125 MH2)
U-NIl-4 {5,825 - 5925 MH2)
Valication band |0.0 - 6000.0 MHz)
Dataliog Spechcation Bandwath: 1600MH2
Duty Cyde: S0%
Numbor of spatial straam: 1
Bandwath: 160.0 MHz
Intagraticn Tima: 0.9ms

Report No. HCT-SR-2507-FC008

) PAR |0:1;.*<.| n aooordanoe Mih FCCKDB 971 168 Section §.0 "Measurement of the Peak-lo-Average Power Ratio {PAPR)™
2 Medulation Inlerference Factor (MIF) value valid only in corjunction with advanced probe respanse Ineasization caibration for

e same communicalion syslem {same UID and version).

UID Specification Sheet

F-TP22-03 (Rev. 06)

UID 10743-AAC page 1/2

04.09.2020

Page 1480f 162

The report shall not be (partly) reproduced except in full without approval of the laboratory.



||
h’d Report No. HCT-SR-2507-FC008

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Probataty [%}

0 2 a 0 [ 10 2
Power (normalzed 10 average power) [aB|

Complementary Cumulative Distribution Function (CCDF)

[4]

g

g 20

x 30}

£

£

k

25

g

S 00}

!

& 70}

2 A
05 0 o8 1
Froquency [Hz) va'

Frequency Domain

Power (normalized 10 0vWInge power) (o8]

0 ot 02 03 od 0s 0s oy on
Time jms)

Time Domain

F-TP22-03 (Rev. 06) Page 1490f 162

The report shall not be (partly) reproduced except in full without approval of the laboratory.



HHCT

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
Name: IEEE 802.11be {320MHZ, MCS0, 99pc duty cyck)
Group: WLAN
uiD: 11026-AAA
MR’ 8.39d8
MIF:# -28.73a8
Standard Referance:  SPEAG
Catagory: Random ampitude modLiation
Modutation: BPSK
Fraquancy Sand: WLAN 2.4GHz (24120 - 2484.0 MK2)
WLAN 5GHz (4515.0 - 5825.0 MHz)
U-NIl-1, U-NE-24 (5170 - 5330 MHz)
U-NII-2C Standalone (5420 - 5710 MHz)
U-NII-2C <5.65 GHz (5490 - 5650 MHzZ)
U-NII-3 Standalona (5735 - 5336 MHz)
U-NII-2C, U-NII-3 (5650 - 5835 MHZ)
U-NII-5 (5925 - 6425 M)
U-NI-5 (8425 - 6525 MHZ)
U-NII-7 (6625 - 6375 MHz)
U-NII-8 (B875 - 7125 MHzZ)
U-Nil-4 {5.826 - 5.826 MKz)
Vaidation bend (0.0 - 8000.0 MKz)
Detaflad Spachcation:  Sandwidin: 320 MHz
Duly Cyce: 99% Duty Cyce
Number of Spetial Straams: 1
Bandwidih: 320.0MHz
iniegration Tima: 06ms

Report No. HCT-SR-2507-FC008

! PAR (0.1%) in accordance with FCC KDB 971168, Section 6.0 "Measurement of the Peak-1o-Average Power Ratio (PAPR)™
2 Modulation Interizrence Factor (MIF) value valid only in conjunction with advanced probe response nearization calibration for

the same communication system (same UID and version).

UID Specification Sheet

F-TP22-03 (Rev. 06)

UID 11026-AAA page 1/2
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Name: 56 NR (DFT5-OFDM, | RS, 10 MMz, QPSK, 15 ki)
Groug 5G NA FR1 FDD
u: 10925 AAD
et 55288
- * -15.06a0
Standard Relerenco: SPLAG
Cakegory. Random ampitude moddilion
Moduston: oPSK
Toegarny Boent B 12 (1450 - 1910 ML)

Band n5 (824 549 MHz)
Buared 105 (1850 - 1915 MIL)
Band 066 (1710 1780 MHz)
Fnd 71 {05 - G35 M)
Band 01 (1920 - 1980 MH2)
Pand r3 (17590 - 1705 Mz}
Band 7 (2600 - 2670 MHz)
1and nd (850 - 315 Miiz}

B 112 (650 - 796 ML)
Band n14 {728 798 M)
Foond 018 (515 - 530 MHS)
Band n20 (832 862 M)
Taned 26 {134 - 343 M)
Band (28 (708 - 748 M)
Ty 130 (2205 - 2345 M kz)
Band 065 (1920 - 2010 MHz)
Band n70 {1685 - 1710 Miz)
Beund 0174 (1427 - 1420 M)
Band n91 {832 862 M)
Frand 160 {052 - 552 MO
Band 150 (830 15 M)
Tand 4 (1990 - 915 M)
Band &0 (1710 - 1785 MHz)
fRand nST {90 - S15 M)
Band 152 (K12 - 362 M)
Band n23 (703 - 748 M4z
Fand %4 {1900 - 19650 ML)
1and 086 (1710 - 1780 Mitz)
Pt 8 {404 - 549 ML)
Band 86 {2010 2005 MHz)
Tard oM (1626.5 - 1660.5 M k)
Band (47 {2300 - 2400 MHz)
P rvst) {18000 - 1S020 M k2]
Band (94 (1626 5 - 1660.5 M)
Band n13 (777 - 787 Mikz)
Vidations tuard (0.0 - BOGO.0 M)

Dvtaied Spucts Wibigheaing Schmm: DT+ 0FDM

' PAR (0.1%) in accordance with FCC KDE 971168, Section 6.0 “Measurement of the Peak-lo-Average Power Ratio (PAPR)™
2 Modulalion Interiorence Factor (MIF) valuo valid only in conjunclion with o reap a ralion cabeasion for
e same communication systoem (same UID and version).

UID Specification Sheet UID 10929-AAD page 1/2 21.10.2022
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Narre: 5G NR (DFT-=-OFDM, 1 RE, 15 MHz, OPSK, 15 kHz)
Group: 5G NA FR1 FDD
UiD: 10830-AAC
AR: ' 55208
MIF:? -15.06d8
Standard Relermnoe: SPEAG
Catngory: Random amglitude modulation
Modulation: QPSK
Frequency Band: Band n2 (1850 - 1910 MHz)

Band n5 (324 - 849 MKz)
Band n26 (1650 - 1915 MHz)
Band nBE (1710 - 1780 MHz)
Band n71 (663 - 633 MHz)
Band nt (1520 - 1980 MHz)
Band n3 (1710 - 1785 MHz)
Band n7 (2500 - 2570 MHz}
Band n (880 - 815 MHz)
Band n12 (698 -7 16 MHz)
Band 018 (215 - €30 MHz)
Band n20 (832 - 882 MHz)
Band n26 (214 - 843 MHz)
Band n28 (70G - 748 MHz)
Band 0665 (1620 - 2010 MHz}
Band n70 (1685 - 1710 Mz}
Band n74 (1427 - 1470 MHz)
Band n82 (832 - 862 MHz)
Band n84 (880 - 915 MHz)
Band nB0 (1710 - 1785 MHz}
Band nB1 (B0 - 915 MHz)
Band n82 (832 - 862 MHz)
Band n83 (706 - 748 MHz)
Band nB4 (1620 - 1980 MHz}
Band nBE (1710 - 1780 MHz)
Band nB9 (824 - 843 MHz)
Band n86 (2010 - 2026 MHz)
Band nS7 (2300 - 2400 MHz)
Band n3€ (1880 - 1920 MHz)
Validaton band (0.0 - £000.0 Mkz)

Dotailed Spocification:  Multiplexing Schame : DFT-5-OFDM
Modulation Scheme: OPSK
Subcarrier Spacing: 16 kHz

Number R8s: 1

Data Type: PNS
Bandwidth: 16.0MHz
Intagrasion Time: 100ms

Y PAR (0.1%) in accordance with FCC KDB 57 1188, Section 6.0 “Measumment of the Feak-to-Average Power Ratio (FAPR)™
2 Modulation Interierenca Factor (MIF) vaive valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Name: SG NR (DFT-=-OFDM, 1 RB, 20 Mz, OPSK, 15 kiHz)
Group: §G NA FR1 FOD
UiD: 10631-AAC
PAR:’ 55108
¥ = -15.06d8
Standard Redesonos : SPEAG
Camgory: Random ampiitude modulati
Modulation: QPSK
Fraquoncy Band: Band n2 (1850 - 1910 Mz}

Band n5 (824 - 843 MHz)
Band n26 (1860 - 1915 MHz)
Band nB6 (1710 - 1780 MHz)
Band n71 (863 - 638 MHz)
Bard n! (1820 - 1980 MHz)
Band n3 (1710 - 1785 MHz)
Band n7 (2500 - 2570 MiHz)
Band n (880 - 815 MHz)
Band n20 (832 - 862 MHz)
Band n26 (874 - 849 Miz)
Band n28 (70G - 748 MHz)
Band nB6 (15820 - 2010 MHz)
Band n74 (1427 - 1470 MHz)
Band n92 (832 - 852 MHz)
Band n94 (820 - 915 MHz)
Band n20 (1710 - 1786 MHz)
Band n81 (880 - 815 MHz)
Band n82 (832 - 862 Miz)
Band n3 (70G - 748 MHz)
Band nB4 (1520 - 1390 MHz)
Band nBE (1710 - 1780 MHz)
Band nB9 (824 - 849 Miz)
Band nS7 (2300 - 2400 MHz)
Band n38 (1880 - 1920 MHz)
Validation band (0.0 - 6000.0 Mkz)

Number ABs: 1

Data Type: PNS
Bandwidth: 20.0MHz
Intograsion Time: 10.0ms

' PAR (0.1%) in accordance with FCC KDB &7 1168, Section 6.0 ~Measumment of the Peak-to-Average Power Ratio (FAPR)”
2 Modulation Inlerizrence Factor (MIF) vaiue valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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uiD:

AR’
MIF:®

Standard Relemnae:

Frequency Band:

Deatailed Specification:

Integraton Time:

GG NR (DFT-s-OFDM, 1 RE, 40 MHz, QPSK, 15 kiHz)

5GNR FR1 FDD
106G4-AAC

55108
-1507 48

SPEAG

Random amgplitude modulation
QPSK

Band n26 (1850 - 1915 M-z}
Band nB6 (1710 - 1780 MHz}
Band nt (1820 - 1930 MHz)
Band n3 (1710 - 1785 MHz)
Band a7 (2500 - 2570 MHz)
Band n86 (1710 - 1780 Mz}
Band n87 (2300 - 2400 MHz)
Band n3€ (1880 - 1920 MHz)
Vaiidaticn band {0.0 - 5000.0 M)

Multiplexing Schame : DFT-5-OFDM
Medulation Scheme: OPSK
Subcarrier Spacing: 15 kHz
Number RBs: 1

Data Type: PNS

40.0MHz

100ms

Report No. HCT-SR-2507-FC008

' PAR (0.1%) in accordance with FCC KDB &7 1188, Saction 6.0 “Msasumment of the Feak-to-Averape Fower Ratio (FAPR)™
2 Moduiation Interierence Factor (MIF) value valid only in conjunction with advanced probe responsa linearzation calibration for

the same communication system (same UID and version).
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Name: 56 NR (DFT5-OFDM, | RS, 100 Mz, OPSK, 30 kHz)
Grag 5G NA FR1 TDOD
uio: 10873 AAD
Rt 0648
- * -1.644l1
Standard Relerenco: SPLAG
Categary. Random ampitude moddilion
Modution: oPSK
Frocponncy Baed Boarnd 041 {2406 - 2650 ML)
Band 48 {3550 3700 MHz)
Baarnd 077 {000 - 4200 MI L)
Band n78 {3300 3300 MHz)
Band 079 (4400 - 3000 Mi ir)
Band (S0 (298 - 2650 MHz)
Pand 06 {5150 - 5505 Mi tr)
Band 198 (S90S - 7125 MHz)
Band n102 (5825 - 5425 M)
Band 0104 (8435 - 7195 MEV)
Vaildagon band (0.0 6000.0 MH2)
OFT s OFDM
Mochdation Scheme: QIFSX
Bubxcarrion Speacing. 30 K2
Normtor Hille: )
Siot Foeal Index.
Data Type: PNS
Elserchwichic 10 oM
nlcgration Time: 10.0ms

Report No. HCT-SR-2507-FC008

' PAR (0.1%) in accordance with FCC KDE 971168, Section 6.0 “Measurement of the Peak-lo-Average Power Ratio (PAPR)™

2 Modulalion Interierence Facior (MIF) value vaid only in
e same communication systoem (same UID and version).

zalion caibeasion for
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