No.122261716-SEM02

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

DASY Version DASY5 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 87.2 V/m = 38.81 dBV/m
Maximum measured above low end 100 mW input power 86.4 V/Im = 38.73 dBV/m
Averaged maximum above arm 100 mW input power 86.8 Vim + 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

1730 MHz 22.0dB 55.8 Q2 +6.1jQ
1880 MHz 21.4dB 58.0 2 +4.7jQ
1900 MHz 21.8dB 58.7Q+1.1jQ
1950 MHz 29.8dB 51.6Q-29jQ
2000 MHz 20.5dB 4480+7.3jQ

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 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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Impedance Measurement Plot
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DASY5 E-field Resuit

Date: 29.06.2022

Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: CD1880V3 - SN: 1023

Communication System: UID 0 - CW ; Frequency: 1880 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m?
Phantom section: RF Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 1880 MHz; Calibrated: 28.12.2021
e Sensor-Surface: (Fix Surface)

e  Electronics: DAE4 Sn781; Calibrated: 22.12.2021

e  Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070

e  DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole E-Field measurement @ 1880MHz/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 = 154.0 V/m; Power Drift = 0.01 dB

Applied MIF = 0.00 dB

RF audio interference level = 38.81 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.65 dBV/m|38.73 dBV/m|38.43 dBV/m

GridaM2  |Grid5M2  |Grid 6 M2
36.06 dBV/m |36.08 dBV/m |35.92 dBV/m
Grid7M2  |Grid8 M2  |Grid 9 M2
38.7 dBV/m |38.81 dBV/m|38.53 dBV/m

-0.89

-1.78

-2.68

-3.57

-4.46

0dB=287.21V/m =38.81 dBV/m
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Dipole 2450 MHz
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KM
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

ciient | Auden Certificate No: CD2450V3-1025_Jun22
|CALIBRATION CERTIFICATE

Object CD2450V3 - SN: 1025

Calibration procedure(s) QA CAL-20.v7

Calibration Procedure for Validation Sources in air

Calibration date: June 24, 2022

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)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Probe EF3DV3 SN: 4013 28-Dec-21 (No. EF3-4013_Dec21) Dec-22

DAE4 SN: 781 22-Dec-21 (No. DAE4-781_Dec21) Dec-22

Secondary Standards ID# Check Date (in house) Scheduled Check

Power meter Agilent 4419B SN: GB42420191 09-Oct-09 (in house check Oct-20) In house check: Oct-23

Power sensor HP E4412A SN: US38485102 05-Jan-10 (in house check Oct-20) In house check: Oct-23

Power sensor HP 8482A SN: US37295597 09-Oct-09 (in house check Oct-20) In house check: Oct-23

RF generator R&S SMT-06 SN: 837633/005 10-Jan-19 (in house check Oct-20) In house check: Oct-23

Network Analyzer Agilent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician 0.<(,<_ (ZZ/

Approved by: Sven Kihn Technical Manager

St

Issued: June 24, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

Frequency 2450 MHz + 1 MHz

Input power drift <0.05dB

Maximum Field values at 2450 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 85.6 V/m = 38.65 dBV/m
Maximum measured above low end 100 mW input power 84.5 V/m = 38.53 dBV/m
Averaged maximum above arm 100 mW input power 85.1 V/im £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

2250 MHz 20.2dB 60.5Q+25jQ
2350 MHz 32.9dB 522 0+0.7jQ
2450 MHz 23.4dB 57.0Q-19jQ
2550 MHz 24.4 dB 51.00Q-6.0jQ
2650 MHz 19.9dB 56.4 Q-8.7 jQ

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 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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Impedance Measurement Plot
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DASYS5 E-field Result

Date: 24.06.2022
Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 2450 MHz; Type: CD2450V3; Serial: CD2450V3 - SN: 1025

Communication System: UID 0 - CW ; Frequency: 2450 MHz
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Phantom section: RF Section

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

DASY52 Configuration:

Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 2450 MHz; Calibrated: 28.12.2021
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 22.12.2021

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole E-Field measurement @ 2450MHz/E-Scan - 2450MHz 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 = 78.66 V/m; Power Drift = 0.01 dB

Applied MIF = 0.00 dB

RF audio interference level = 38.65 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.41 dBV/m |38.53 dBV/m|38.29 dBV/m
Grid 4 M2 Grid 5 M2 Grid 6 M2
37.61 dBV/m |37.64 dBV/m |37.47 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
38.59 dBV/m |38.65 dBV/m |{38.35 dBV/m

-1.24

-2.48

-3.72

-4.96

-6.20

0 dB = 85.64 V/m = 38.65 dBV/m
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Dipole 2600 MHz
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DASYS5 E-field Result

{ Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 2600 MHz; Type: CD2600V3; Serial: CD2600V3
Communication System: UID 0 - CW ; Frequency: 2600 MHz
Medium parameters used: 6 =0 S/m, &= 1;p=0 kg/m?
Phantom section: RF Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

| DASYS52 Configuration:

e Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn781; Calibrated: 23.12.2020

- SN: 1020

® Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 2600 MHz; Calibrated: 28.12.2020

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070

*  DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole E-Field measurement @ 2600MHz/E-Scan - 2600MHz d=15mm/H

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

Reference Value = 67.80 V/m; Power Drift = 0.00 dB
Applied MIF = 0.00 ¢B

RF audio interference level = 38.62 dBV/m
Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2
38.28 dBV/m|38.4 dBV/m

Grid 3 M2
38.16 dBV/m

Grid 4 M2 Grid 5 M2
37.79 dBV/m |37.85 dBV/m

Grid 6 M2
37.68 dBV/m

Grid 7 M2 Grid 8 M2
38.51 dBV/m|38.62 dBV/m

Grid 9 M2
38.37 dBV/m

0dB =85.28 V/m = 38.62 dBV/m

SIS,

No.122261716-SEM02

Date: 18.05.2021

earing Aid Compatibility Test (41x181x1):
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ANNEXF THEEVALUATION OF SPOTCHECK

F.1 Theresults for spotcheck

Frequency Measured Power Drift (dB) Category
MHz | Channel Value(dBV/m)
GSM 850
8488 | 251 | 38.51 | -0.00 | M4 (see Fig B.1)
GSM 1900
18502 | 512 | 30.56 | 0.01 | M3(seeFigB.2)
LTEBand 41 PC2 QPSK
2506 | 39750 | 17.20 | 0.08 | M4 (see Fig B.3)
LTEBand 41 PC3 16QAM
2506 | 39750 | 12.04 | -0.13 | M4 (seeFig B.4)
WiFi2.4G
2437 | 6 | 21.67 | -0.02 | M4 (see Fig B.5)
F.2 Main testinstruments
able 1: List of Main Instruments
No. Name Type Serial Number Calibration Date Valid Period
01 Signal E4483C MY49071430 | January 13,2022 One Year
Generator
02 Power meter NRP2 106277 September 24,
One year
03 Power sensor NRPG6A 104291 2021
04 Amplifier 60S1G4 0331848 No Calibration Requested
05 E-Field Probe EF3DV3 4060 May 13, 2022 One year
06 DAE SPEAG DAE4 1524 October 08, 2021 One year
07 HAC Dipole CD835V3 1023 August 24, 2021 Three year
08 HAC Dipole CD1880V3 1018 August 24, 2021 Three year
09 HAC Dipole CD2450V3 1021 August 24, 2021 Three year
09 HAC Dipole CD2600V3 1017 August 24, 2021 Three year
10 BTS CMW500 159890 January 24, 2022 One year
11 AlIA SE UMS 170 CB 1029 No Calibration Requested
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F.3 Testplots of spot check

HAC RF E-Field GSM 850

Date/Time: 2022-09-29

Electronics: DAE4 Sn1524

Medium: Air

Medium parameters used: 6 =0 S/m, &= 1; p = 1000 kg/m?

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: UID 0, 1GSM 850 (0) Frequency: 848.8 MHz Duty Cycle: 1:8.30042
Probe: EF3DV3 - SN4060

E Scan — ER3DV6 - 2011: 15 mm from Probe Center to the Device

3/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:

dx=0. 5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, —6.3 mm

Reference Value = 67.16 V/m; Power Drift = —0.00 dB
Applied MIF = 3.49 dB

RF audio interference level = 38.51 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4

38. 07 dBV/m|38. 08 dBV/m|36. 95 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4

38. 51 dBV/m|38. 51 dBV/m|36. 97 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4

39. 14 dBV/m|39. 02 dBV/m|36. 93 dBV/m
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¥

0 dB = 90.61 V/m = 39.14 dBV/m
Fig B.1 HAC RF E-Field GSM 850
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HAC RF E-Field GSM 1900

Date/Time: 2022-09-29

Electronics: DAE4 Sn1524

Medium: Air

Medium parameters used: 6 =0 S/m, er=1; p = 1000 kg/m3

Ambient Temperature:23.30C

Probe: ER3DV3 — SN4060

No.122Z261716-SEMO02

Liquid Temperature: 22.50C
Communication System: UID 0, 1GSM 1900 (0) Frequency: 1850.2 MHz Duty Cycle: 1:8.3

E Scan — ER3DV6 — 2011: 15 mm from Probe Center to the Device 2 2

2 2/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0. 5000 mm, dy=0.5000 mm

Device Reference Point: 0, O,

—6. 3 mm

Reference Value = 22.64 V/m; Power Drift = 0.01 dB
Applied MIF = 3.50 dB
RF audio interference level = 30.56 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3

30. 38 dBV/m

Grid 2 M3

31. 09 dBV/m

Grid 3 M3

30. 76 dBV/m

Grid 4 M4

28. 88 dBV/m

Grid 5 M3

30. 56 dBV/m

Grid 6 M3

30. 55 dBV/m

Grid 7 M4

27.2 dBV/m

Grid 8 M4

29. 52 dBV/m

Grid 9 M4

29. 66 dBV/m
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0 dB = 35.86 V/m = 31.09 dBV/m
Fig B.2 HAC RF E-Field GSM1900
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HAC RF E-Field LTE Band41 QPSK PC2

Date/Time: 2022-09-30

Electronics: DAE4 Sn1524

Medium: Air

Medium parameters used: 6 =0 S/m, er=1; p = 1000 kg/m3

Ambient Temperature:23.30C Liquid Temperature: 22.50C

Communication System: UID 0, LTE Band41 (0) Frequency: 2680 MHz Duty Cycle: 1:1.5787
Probe: ER3DV3 — SN4060

E Scan — ER3DV6 — 2011: 15 mm from Probe Center to the Device/Hearing

Aid Compatibility Test (101x101x1): Interpolated grid: dx=0.5000 mm,

dy=0. 5000 mm

Device Reference Point: 0, 0, —-6.3 mm

Reference Value = 4.730 V/m; Power Drift = 0.08 dB
Applied MIF = -1.65 dB

RF audio interference level = 17.20 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4

16. 3 dBV/m |17. 2 dBV/m |17. 06 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4

13. 54 dBV/m|15. 39 dBV/m|15. 44 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4

17.1 dBV/m |19. 74 dBV/m|19. 69 dBV/m
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0 dB =9.700 V/m = 19.74 dBV/m
Fig B.3 HAC RF E-Field LTE Band41 QPSK PC2
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HAC RF E-Field LTE Band41 16QAM PC3

Date/Time: 2022-09-30

Electronics: DAE4 Sn1524

Medium: Air

Medium parameters used: 6 =0 S/m, er=1; p = 1000 kg/m3

Ambient Temperature:23.30C Liquid Temperature: 22.50C

Communication System: UID 0, LTE Band41 (0) Frequency: 2506 MHz Duty Cycle: 1:1.5787
Probe: ER3DV3 — SN4060

E Scan — ER3DV6 — 2011: 15 mm from Probe Center to the Device 3 3

2/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:

dx=0. 5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, —-6.3 mm

Reference Value = 4.137 V/m; Power Drift = —0.13 dB
Applied MIF = -3.28 dB

RF audio interference level = 12.04 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4

12. 04 dBV/m|12. 01 dBV/m{11. 38 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4

7.93 dBV/m |10. 55 dBV/m|10. 74 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4

9.74 dBV/m |12.2 dBV/m |11. 93 dBV/m
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0 dB = 4.075 V/m = 12.20 dBV/m
Fig B.4 HAC RF E-Field LTE Band41 16QAM PC3
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HAC RF E-FieldWIFI2.4G

Date/Time: 2022-09-29

Electronics: DAE4 Sn1524

Medium: Air

Medium parameters used: 6 =0 S/m, er=1; p = 1000 kg/m3

Ambient Temperature:23.30C Liquid Temperature: 22.50C

Communication System: UID 0,WIFI12450 (0) Frequency: 2437 MHz Duty Cycle: 1:1
Probe: ER3DV3 — SN4060

E Scan — ER3DV6 — 2011: 15 mm from Probe Center to the Device/Hearing

Aid Compatibility Test (101x101x1): Interpolated grid: dx=0.5000 mm,

dy=0. 5000 mm

Device Reference Point: 0, 0, —-6.3 mm

Reference Value = 30.60 V/m; Power Drift = —0.02 dB
Applied MIF = -7.60 dB

RF audio interference level = 21.67 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4

23. 46 dBV/m|23. 44 dBV/m|22. 68 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4

20. 85 dBV/m|21. 67 dBV/m|21. 46 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4

19. 23 dBV/m|19. 83 dBV/m|19. 48 dBV/m
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0 dB = 14.89 V/m = 23.46 dBV/m
Fig B.5 HAC RF E-Field WIFI2.4G
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The photos of HAC test are presented in the additional document:

Appendix to test report No.122261716-SEM02/03

The photos of HAC test
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