D3500V2 - SN: 1067 January 16, 2025

Impedance Measurement Plot for Head TSL
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Certificate No: 25J02Z000200

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following

D3700Vv2 - SN: 1108

FF-Z11-003-01
Calibration Pracedures for dipole validation kiis

April 1, 2025

pages and are part of the cerfificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°Cc and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sensor NRP6A 101369 17-May-24 (CTTL, No. J24X0410Q7) May-25
Reference Probe EX3DV4 | SN 7307 24-May-24(SPEAG, No. EX-7307_May24} May-25
DAE4 SN 1588 13-Sep-24(CTTL-SPEAG, No. 24J02Z000713) Sep-25
Secondary Standards ID# Cai Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 19-Dec-24 (CTTL, No. 24J02X103931) Dec-25
NetworkAnalyzer ES071C | MY461106723  18-Dec-24 (CTTL, No. 24J02X103932) Dec-25
OCP DAKS SN 0015 09-Oct-24(SPEAG, No. OCP-DAKS-0015_0ct24) Oct-25

Name Function Sig;,,ature

Calibrated by: Zhao Jing SAR Test Engineer P %

Reviewed by: Lin Jun SAR Test Engineer 3 -—-WQ-

Approved by: i My ;

PP Y Qi Dianyuan SAR Project Leader A

Issued: April 8, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 25J02Z000200
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Certificate No: 25J02Z000200 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.104
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz £ 1 MHz

Head TSL parameters at 3700 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.7 3.12 mho/m
Measured Head TSL parameters (22.01£0.2)°C 380+6% 3.07 mho/m 6 %
Head TSL temperature change during test <1.0°C —_ —

SAR result with Head TSL at 3700 MHz

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 6.53 Wikg

SAR fer nominal Head TSL parameters normalized to 1W 65.6 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cnt® (10 g) of Head TSL Condition

SAR measured 100 mW input power 240 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.1 Wikg £ 24.2 % (k=2)

Certificate No: 25J02Z000200 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3700 MHz

Impedance, transformed to feed point 4430+ 3.82|Q

Return Loss -22.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.039 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 25J02Z000200 Page 4 of 6
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DASY5 Validation Report for Head TSL Date: 2025-04-01
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1108
Communication System: UID 0, CW; Frequency: 3700 MHz;
Medium parameters used: f = 3700 MHz; ¢ = 3.067 S/m; &r = 37.96; p = 1000 kg/m?3
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:

» Probe: EX3DV4 - SN7307; ConvF(6.21, 6.24, 6.72) @ 3700 MHz;
Calibrated: 2024-05-28

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

» Electronics: DAE4 Sn1588; Calibrated: 2024-09-13

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

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

Dipole Calibration /Pin=100mW, d=10mm, f=3700 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.57 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 6.53 Wikg; SAR(10 g) = 2.4 W/kg

Smallest distance from peaks to all points 3 dB below =7.9 mm

Ratio of SAR at M2 to SAR at M1 =76%

Maximum value of SAR (measured) = 12.2 W/kg

dB8
0

-10.00
-20.08
-30.00

-40.00

-50.00 ¢ 1
0dB=12.2W/kg = 10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Certificate No: 25J02Z000201

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

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

D3900V2 - SN: 1083

FF-Z11-003-01
Calibration Procedures for dipole validation kits

March 31, 2025

pages and are part of the cerfificate.

All caiibrations 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 (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power senscr NRPGA 101369 17-May-24 (CTTL, No. J24X04107) May-25
Reference Probe EX3DV4 | SN 7307 24-May-24(SPEAG, No. EX-7307_May24) May-25
DAE4 SN 1588 13-Sep-24(CTTL-SPEAG, No. 24J02Z000713) Sep-25
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 19-Dec-24 (CTTL, No. 24J02X103931) Dec-25
NetworkAnalyzer E5071C | MY48110873  18-Dec-24 (CTTL, No. 24J02X103932) Dec-25
OCP DAKS SN 0015 09-Oct-24{SPEAG, No. OCP-DAKS-0015_Oct24) Oct-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer '[ng _

Reviewed by: Lin Jun SAR Test Engineer ——pnéq__

Approved by: Qi Dianyuan SAR Project Leader S

This calibration certificate shall not be reproduced except in full without written approvat of the laboratory.

Issued: April 8, 2025

Certificate No: 25J02Z7.000201
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMX,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)”, October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

connector.
e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

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

Certificate No: 25102Z000201 Page 2 of 7
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz=1.4 mm Graded Ratio = 1.4 (Z direction)
o
Head TSL parameters at 3900MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 375 3.32 mho/m
Measured Head TSL parameters (22.0x0.2)°C 37516 % 3.36 mho/m 6 %
Head TSL temperature change during test <1.0°C —_— —
SAR result with Head TSL at 3900MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.77 Wikg
SAR for nominal Head TSL parameters normalized to 1W 67.6 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 235 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.5Wikg £24.2 % (k=2)
Head TSL parameters at 4100MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.2 3.53 mho/m
Measured Head TSL parameters {22.0+£0.2)°C 37.0+6% 3.55mho/m+6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL at 4100MHz
SAR averaged over1 cn?° (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.80 W/kg
SAR for nominal Head TSL parameters normalized to 1W 67.9 Wikg £ 24.4 % (k~2)
SAR averaged over10 ¢m’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.34 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.4Wikg + 24.2 % (k=2)

Certificate No: 25J02Z000201
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3900MHz

CAICT

Impedance, transformed to feed point

44.00- 4.62j0

Return Loss

- 21.9dB

Antenna Parameters with Head TSL at 4100MHz

Impedance, transformed to feed point

§5.90+ 1.21jQ

Return Loss - 24.9dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.008 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: 25J02Z000201
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DASY5 Validation Report for Head TSL Date: 2025-03-31

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN: 1083
Communication System: UID 0, CW; Frequency: 3900 MHz; Frequency: 4100 MHz;
Medium parameters used: f = 3900 MHz; o = 3.362 S/m; ¢ = 37.48; p = 1000 kg/m?3
Medium parameters used: f = 4100 MHz; o = 3.551 S/m; & = 36.96; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

» Probe: EX3DV4 - SN7307; ConvF(6.49, 6.55, 7.02) @ 3200 MHz;
ConvF(6.31, 6.38, 6.85) @ 4100 MHz; Calibrated: 2024-05-28

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

« Electronics: DAE4 Sn1588; Calibrated: 2024-09-13

» Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

+« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=3900 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 55.97 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR (1 g) =6.77 Wikg; SAR (10 g) = 2.35 W/kg

Smallest distance from peaks to all points 3 dB below = 7.6 mm

Ratio of SAR at M2 to SAR at M1 =74.8%

Maximum value of SAR (measured) = 13.0 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=4100 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 54.81 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 20.2 W/kg

SAR (1 g) = 6.8 W/kg; SAR (10 g) = 2.34 Wikg

Smallest distance from peaks to all points 3 dB below = 7.6 mm

Ratio of SAR at M2 to SAR at M1 = 72.8%

Maximum value of SAR (measured) = 13.4 W/kg

Certificate No: 25J02Z000201 Page 5 of 7
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-10.00
-20.00

-20.00

-40.00

0dB = 13.4 W/kg = 11.27 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client SGS Certificate No: J23Z60381

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1174

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 23, 2023
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 ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Power sensor NRP8S 104291 22-Sep-22 (CTTL, No.J22X09561) Sep-23
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer . { gf

Reviewed by: Lin Hao SAR Test Engineer ﬁ«?%

Approved by: Qi Dianyuan SAR Project Leader >

e e

Issued: August 30, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 123760381 Page 1 of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Certificate No: J23Z60381 Page 2 of 8
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Measurement Conditions

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

CAICT

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz £ 1 MHz
Frequency 5600 MHz £ 1 MHz
5750 MHz + 1 MHz
Head TSL parameters at 5250MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 35216 % 4.63 mho/m 6 %
Head TSL temperature change during test <1.0°C — -—-
SAR result with Head TSL at 5250MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.76 W/kg
SAR for nominal Head TSL parameters normalized to 1W 77.2 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.20 W/kg
SAR for nominal Head TSL parameters normalized to 1W 21.9 Wikg £ 24.2 % (k=2)
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Head TSL parameters at 5600MHz

The following parameters and calculations were applied.

CAICT

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220x0.2)°C 346+6 % 5.00 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —— -
SAR result with Head TSL at 5600MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.16 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

81.1 Wikg £ 24.4 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.30 W/kg
SAR for nominal Head TSL parameters normalized to 1W 22.8 W/kg £ 24.2 % (k=2)
Head TSL parameters at 5750MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 344+6% 5.16 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —_ —
SAR result with Head TSL at 5750MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.83 W/kg
SAR for nominal Head TSL parameters normalized to 1W 77.8 Wikg £ 24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
100 mW input power 2.19 Wikg

SAR measured

SAR for nominal Head TSL parameters

normalized to 1W

21.7 Wikg £ 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

CAICT

Impedance, transformed to feed point 47.30Q-7.19jQ

Return Loss -22.1dB
Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 53.90- 2.14jQ

Return Loss -27.4dB
Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point 53.2Q- 5.17jQ

Return Loss - 24.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1111 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not

affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL Date: 2023-08-23

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1174
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.627 S/m; & = 35.17; p = 1000 kg/m?3
Medium parameters used: f = 5600 MHz; ¢ = 5 S/m; &r = 34.58; p = 1000 kg/m?3
Medium parameters used: f = 5750 MHz; o = 5.162 S/m; & = 34.36; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

e Probe: EX3DV4 - SN3617; ConvF(5.5, 5.5, 5.5) @ 5250 MHz; ConvF(5.01,
5.01, 5.01) @ 5600 MHz; ConvF(5.15, 5.15, 5.15) @ 5750 MHz; Calibrated:
2023-03-31

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

o Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

e Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

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

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.33 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 7.76 W/kg; SAR(10 g) = 2.2 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 18.1 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62.15 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 35.2 W/kg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.3 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =62.9%

Maximum value of SAR (measured) = 19.6 W/kg

Certificate No: J23Z60381 Page 6 of 8



;_AK' In Collabaration with
=77/ s p e ag CAICT

A CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn http://www.caic.ac.cn

Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 59.71 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 35.1 W/kg

SAR(1 g) = 7.83 W/kg; SAR(10 g) = 2.19 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =61.7%

Maximum value of SAR (measured) = 19.6 W/kg

-10.00
-20.00
-30.00
-40.00

-h0.00

0 dB = 19.6 W/kg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client SGS CeftificataiNo. D6.5GHzV2-1030_Feb25

Suzhou

CALIBRATION CERTIFICATE

Object D6.5GHzV2 - SN: 1030

Calibration procedure(s) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calibration date February 13, 2025

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {Sl).
The measurements and the unceriainties 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 iemperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.) | Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S NRP18A SN: 101859 | 06-Feb-25 (No. 4030A3__1_5_9Q9541] Feb-26
Spectrum Analyzer R&S FSV40 SN: 1 01832 | 29-Jan-25 (No. 4030A315009658) Jan-2§_
Mismatch; Short [S4188] Attenuator [S4423] | SN: 1152 l 28-Mar-24 {No. 217-04050) Mar-25

OCP DAK-12 SN:1016 | 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23—S_ept-24 (No. OCP-DAKS.5-1249_Sep24) Sep-25 ]
Reference Probe EX30DV4 SN: 7349 | 10-Jan-25 (No. EX3-7349_Jan25) Jan-26

" DAE4ip SN: 1836 28-Oct-24 (No. DAE4ip-1836_0ct24) _ Oct-25

["Secondary Standards D } Check Dale (in house) [ Scheduled Check |
ACAD Source Box | SN:ioo0 28-May-24 (No. 675-ACAD_Source_Box-240528) | May-25 ]
Signal Generator R&S SMB100A SN: 182081 | 28-May-24 (No. 675-CAL16-S4588-240528) ‘May-25

| Mismatch; SMA SN: 1102 1 22-May-24 (No. 6?5-I\{'_I!gm_atch_SMA-240522,1 ] May-25

Name Function Signature
; . Soe oD .

Calibrated by Paulo Pina L aboratory Technician r//—z—?:’z__ifz:-__ At by
Approved by Sven Kihn Technical Manager P )

Issued: February 13, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary

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

Calibration is Performed According to the Following Standards

- IEC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)*, October 2020.

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

Additional Documentation
= DASY System Handbook

Methods Applied and interpretation of Parameters

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

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

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

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

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

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

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result.

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

Certificate No: D6.5GHzV2-1030_Feb25 Page 2 of 6




D6.5GHzV2 - SN: 1030

Measurement Conditions

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

February 13, 2025

DASY Version DASY8 Module SAR 16.4.0

Extrapolation N Advanced Extrapolation o ]
Phaniom Modular Flat Phantom

Distance Dipole Center - TSL 5mm with spacer

Zoom Scan Resolution dx, dy = 3.4mm, dz = 1.4mm

Graded Ratio = 1.4 mm (Z direction}

Frequency 6500MHz £1MHz

Head TSL parameters at 6500 MHz

The following parameters and calculations were applied.

| Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 34.5 6.07 mho/m
Measured Head TSL parameters {22.0 £0.2)°C 34.4 +6% 6.17 mho/m +6%
Head TSL temperature change during test <0.5°C

SAR result with Head TSL at 6500 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters 20 dBm input power

29.7 Wikg

SAR for nominal Head TSL parameters normalized to 1W

297 Wikg +24.7% (k= 2)

SAR averaged over 8 cm?® (8 g) of Head TSL Condition

SAR for nominal Head TSL parameters 20 dBm input power

6.62 Wikg

SAR for nominal Head TSL parameters normalized to 1W

66.2 Wikg +24.4% (k= 2)

Condition

| SAR for nominal Head TSL paramsaters 20 dBm input power

[ SAR far nominal Head TSL parameters normalized to 1W

5.43 Wikg
54.3 Wikg +24.4% (k = 2)
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D6.5GHzV2 - SN: 1030

February 13, 2025

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 6500 MHz

impedance I

52.1 0-4.6jQ

| Return Loss |

-26.1dB

APD (Absorbed Power Density)

297 Wikg

L

2970 Wikg £29.2% (k = 2)

_A;D averaged over 1 cm?® [ Condition
APD measured 20 dBm input power
APD measured - normalized to 1W
APD averaged over 4 cm? Condition

| APD measured _—_QOEn i;put power

| APD measured - I ndrmalized to 1W

L

132 Wkg

i |

1320 W/kg +28.9% (k=2)

= The reported APD values have been derived using the psSAR1g and psSAR8g.
General Antenna Parameters and Design

After long term use with 100W radiated power, only a slight warming of the dipole rear the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overal! dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections

near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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D6.5GHzV2 - SN: 1030

System Performance Check Report

February 13, 2025

Summary
Dipale Frequency [MHz] TsL Power [(Bm]
B6.5GHzV2 ~ SN103¢ 6500 H5L 20
Exposure Conditlons
Phantem Section, TSL  Test Distance [mm] Band Group, UID  Frequency [MHz], Channel Number Conversion Factor  TSL Conductivity [5/m] TSL Permittivity

Flat

W, 0—-

6500.0 5.49 6.17 34.4

Hardware Setup

Phantom

T5L, Measured Date

Probe, Calibration Date DAE, Calibration Date

MFP V8.0 Center

HSL, 2025-02-13

EX3DV4 - SN7349, 2025-01-10 DAE4ip Sn1836, 2024-10-28

Scans Setup

Measurement Results

Zoom Scan Zoom Scan
Grid Extents [mm] 22 x22x%22 Date 2025-02-13
Grid Steps [mm] 34x34x14 psSAR1g [W/Kg) 29.7
Sensor Surface fmm} 14 p3SAR10g [W/Kgj 5.43
Graded Grid Yes Power Drift [dB] -0.08
Grading Ratio 1.4 Power Scaling Disabled
MAIA N/A Scaling Factor [dB8]
Surface Detaction All points TSL Carrection Posilive / Negative

Scan Method

Measured

Interpolated SAR [dB]
0

0 dB = 189 W/Kg

Certificate No: D&6.5GHzV2-1030_Feb25
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Impedance Measurement Plot for Head TSL

511 Smith (R+jX) Scale 1.00
>1 6.500000 GHz 52.125 (:-4.579 |

10.00
5.00
0.00

-5.00

>1 6.500000 GHz -26.129 dB

-10.00
-15.00
-20.00
-25.00
-30.00
-35.00

|

6.00 6.20 6.40 6,60 6.80 7.00
GHz
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Client SGS Certificate No. 5G-Veri1 0-2004_Aug24
Shenzhen
|CALIBRATION CERTIFICATE |
Object 5G Verification Source 10 GHz - SN: 2004
Calibration procedure(s) QA CAL-45.v5

Calibration procedure for sources in air above 6 GHz

Calibration date: August 20, 2024

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 1D # Cal Date (Certificate No.) Scheduled Calibration
Reference Probe EUmmWV3 SN: 9374 04-Dec-23 (No. EUmm-9374_Dec23) Dec-24
DAE4ip SN: 1602 08-Nov-23 (No. DAE4ip-1602_Nov23) Nov-24
Secondary Standards 1D # Check Date (in house) Scheduled Check
RF generator R&S SMF100A SN: 100184 29-Nov-23 (in house check Nov-23) In house check: Nov-24
Power sensor R&S NRP185-10 SN: 101258 29-Nov-23 (in house check Nov-23) In house check: Nov-24
Network Analyzer Keysight ES063A | SN: MY54504221 31-Oct-19 (in house check Oct-22) In house check: Oct-25
Name Function Signature

Calibrated by: Joanna Lleshaj Laboratory Technician ": : ;
Approved by: Sven Kiihn Technical Manager ('—\ -

. %

Issued: August 23, 2024

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary
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Ccw Continuous wave

Calibration is Performed According to the Following Standards

¢ Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.
e IEC/IEEE 63195-1, “Assessment of power density of human exposure to radio frequency

fields from wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

e Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-field, y-axis normal to the others in the field scanning plane parallel to the horn flare and
horn flange.

* Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the horn
antenna minus ohmic and mismatch loss. The forward power is measured prior and after
the measurement with a power sensor. During the measurements, the horn is directly
connected to the cable and the antenna ohmic and mismatch losses are determined by far-
field measurements. (2) 30, 45, 60 and 90 GHz. The verification sources are switched on for
at least 30 minutes. Absorbers are used around the probe cub and at the ceiling to minimize
reflections.

* Horn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the horn.

 E-field distribution: E field is measured in two x-y-plane (10mm, 10mm + A4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-

maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
horn.

» Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity
e Local peak E-field (V/m) and average of peak sEatiaI comgonents of the poynting vector

(W/m?) averaged over the surface area of 1 cm? and 4cm? at the nominal operational
frequency of the verification source. Both square and circular averaging results are listed.

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 configuiation, as far a8 not given on page. 1.

DASY Version DASYS Madule mmWWave. V3.2
Phantom 5G:Phantom
Distance Horn Aperture - plane 10 mm

Number of measured planes

2 {10mim, 10mm + A4)

Frequency

10 GHz = 10 MHz

Calibration Parameters, 10 GHz

Circular Averaging

Distance Horn Prad’ | Max E-field | Uncertainty Avg Power: Density Uncerfainty
Aperture to (mW) (Vim) (k=2) Avg (psPDa+. psPDiat+, psPDmMods) (k=2
Measured Plane. (W/m?%)

1 om? 4 ¢m?

10 mm 138 295 1.27 dB 231 183 1.28.dB
Distance Horn Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Apenture.to (mW) (V/m) (k=2) psPDn+, psPDtot+, psPDmad+ {(k'=2)
Measurad Plane. (W/m?)

1 crm?@ 4 cm?
10:mm 138 295 1.27:dB 230,230,232 | 181,182,187 1.28 dB’
Square Averaging
Distance Horn Prad' | Max E-field | Uncertainty Avg Power Derisity Uncertainty
Aperiure to {mw) (Vim) k=2) Avg (psPDny, psPDMoL, psPDMad+) (k=2)
Measured Plane: (W/m?)
1cm? 4cm?

16 mm 138 295 1.27 dB 231 183 1.28 dB
Distance Horn -Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Aperture to {(mW) (Vi) (k=2) psPDn+, psPDtot+, psPDmod+ (k=2)
Measured Plane (W/m?)

1.cm? 4 cm?
10 mm 138 295 1.27 dB 230, 230, 232 181, 181, 186 1.28 dB
Max Power Density
Distance Horn Pr_ap“ Max E-field '} Uncertainty WMax Power Dengity Uncerainty
Aperure fo’ (W) {(Vim) {k =2} ‘Sn, Stot, iStet] {k-=2)
Measured Plane (W/m?)
10 mm 138 295 1.27.dB 250, 250, 250 1.28dB.

! Assessed chmicand mismatch loss plus numerical offset: 0.60 dB

Certificate No: 5G-Veri10-2004_Aug24
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Impedance, transformed to feed point 422 Q+1.1jQ

Return Loss -21.4dB

Impedance Measurement Plot

ES063A Network Analyzer

1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysiz 5 Instr State Resize

PIEE s11 smith (R+jx) Scale 1.000 u [F1]
>1 10.000000 GHz 42.226 0 1.1487 0 18.282 pH

&

Tr2 s11 Log Mag 5.000 de. Ref -20.00 de [F1]

>1 10,000000 GHz -21.391 dB

-20.00 . & e ey 4

1 Start 8.2 GHz IFBW 70 kHz stop 12.4 GHz [FURGH 0
Hoid
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -,

Device under Test Properties

Channel 10000 (10000.0MHz)

Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2004 -
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz],
[mm] Channel Number
5G- 10.0 mm Validation band cw 10000.0,
10000
Hardware Setup
Phantom Medium Probe, Calibration Date
mmWave Phantom - 1002 Air EUmmWV3 - SN9374_F1-55GHz,
2023-12-04
Scan Setup Measurement Results
5G 5can
Sensor Surface [mm] 10.0 Date
MAIA MAIA not used Avg. Area [cm?]
Avg. Type
psPDn+ [W/m?]

sPDtot+ (1.0cm2, cire) [W/mA2Z]
230

psPDtot+ [W/m?]
psPDmod+ [W/m?]
Max(5n) [W/m?]
Max(Stot) [W/m?]
Max( | Stot|) [W/m?]
Emax [V/m]

Power Drift [dB]

Conversion Factor

1.0

DAE, Calibration Date
DAE4ip 5n1602,
2023-11-08

5G Scan
2024-08-20, 18:04
1.00

Circular Averaging
230

230

232

250

250

250

295

0.02
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties

DUT Type

Frequency [MHz],
Channel Number

10000.0,
10000

Name, Manufacturer Dimensions [mm] IMEI
5G Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2004
Exposure Conditions
Phantom Section Position, Test Distance Band Group,
[mm]
56 - 10.0 mm Validation band cw
Hardware Setup
Phantom Medium Probe, Calibration Date
mmWave Phantom - 1002 Air

Scan Setup
5G Scan
10.0
MAIA not used

Sensor Surface [mm]
MAIA

5PDtot+ {4.0cm2, circ) [W/mA2Z]
182

EUmmWV3 - SN9374_F1-55GH¢,

2023-12-04

Measurement Results

Date

Avg. Area [cm?)
Avg. Type

psPDn+ [W/m?]
psPDtot+ [W/m?]
psPDmod+ [W/m?]
Max(5n) [W/m?]
Max(Stot) [W/m?]
Max( | Stot|) [W/m?]
Emax [V/m]

Power Drift [dB]

Conversion Factor

1.0

DAE, Calibration Date
DAE4ip Snl1602,
2023-11-08

5G Scan
2024-08-20, 18:04
4.00

Circular Averaging
181

182

187

250

250

250

295

0.02
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2004 =~

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G - 10.0 mm Validation band  CW 10000.0, 1.0
10000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWWV3 - SN9374_F1-55GHz, DAE4ip Snl1602,
2023-12-04 2023-11-08
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 10.0 Date 2024-08-20, 18:04
MAIA MAIA not used Avg. Area [cm?] 1.00
Avg. Type Square Averaging
psPDn+ [W/m?) 230
psPDtot+ [W/m?] 230
psPDmod+ [W/m?] 232
Max(5n) [W/m?] 250
Max(Stot) [W/m?] 250
Max(|Stot|) [W/m?] 250
Emax [V/m] 295
Power Drift [dB] 0.02

sPDtot+ (1.0cm2, sq) [W/mA2]
230
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 10 GHz 100.0 x 100.0 x 100.0 SN: 2004 -

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G- 10.0 mm Validation band cw 10000.0, 1.0
10000

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV3 - SN9374_F1-55GHz, DAE4ip Sn1602,
2023-12-04 2023-11-08
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm] 10.0 Date 2024-08-20, 18:04
MAIA MAIA not used Avg. Area [cm?] 4.00
Avg. Type Square Averaging
psPDn+ [W/m?] 181
psPDtot+ [W/m?) 181
psPDmod+ [W/m?] 186
Max(5n) [W/m] 250
Max(5tot) [W/m?] 250
Max( | Stot|) [W/m?] 250
Ermax [V/m] 295
Power Drift [dB] 0.02

sPDtot+ (4.0cm2, sq) [W/mA2)]
181
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Certificate No: 25J02Z000661

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1245

Calibration Procedure(s) FE-Z11-002-01

Calibration Procedure for the Data Acquisition Electronics

(DAEX)

Calibration date: September 08, 2025

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremenis(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)

! ID #

Primary Standards Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 11-Jun-25 (CTTL, No.25J02X004977) Jun-26
Name Function Signature
Calibrated by: - : A
Yy Yu Zongying SAR Test Engineer 8o =
Reviewed by: Lin Jun SAR Test Engineer -—ﬂ@__
Approved by: Qi Dianyuan SAR Project Leader C./%;"‘e.\__ ~

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

Issued: September 10, 2025

Certificate No: 25J02Z000661
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S CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emfi@caict.ac.cn http://www.caict.ac.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

o DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: 25J02Z0060661 Page 2 of 3
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S~  CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emfi@caict.ac.cn hitp://www.caict.ac.cn
DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = 1. +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 403.271 £ 0.15% (k=2) | 403.323 + 0.15% (k=2) | 403.329 £ 0.15% (k=2)
Low Range 3.97277 £ 0.7% (k=2) | 3.99531 £0.7% (k=2) | 3.94495+ 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 273°+1°

Certificate No: 25J02Z000661 Page 3 of 3
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China CNAS L0570
Tel: +86-10-62304633-2117
E-mail: emfl@)caict.ac.cn hitp://www.caict.ac.cn
Client - SGS Certificate No: 25J02Z000067

CALIBRATION CERTIFICATE

Object DAE4ip - SN: 1826

Calibration Procedure(s) FF-711-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: February 17, 2025

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 ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 763 | 1971018 11-Jun-24 (CTTL, No.24J02X005147) Jun-25
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer Q.&%
Reviewed by: Lin Jun SAR Test Engineer /Wg__

Approved by: Qi Dianyuan SAR Project Leader W

Issued: February 17, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 25J027000067 Page 1 of 3
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emf{@caict.ac.cn http://www.caict.ac.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:
« DC Voltage Measurement: Calibration Factor assessed for use In DASY

system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the

voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

e The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: 25J02Z000067 Page 2 of 3
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range = = PORO +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.997 + 0.15% (k=2) | 405.006 + 0.15% (k=2) | 404.943 + 0.15% (k=2)
Low Range 3.96234 + 0.7% (k=2) | 3.98075+0.7% (k=2) | 3.98717 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 44°+1°

Certificate No: 25J02Z000067 Page 3 of 3
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Client SGS Certificate No: 24J02Z000972

CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7767

Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 31, 2024

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 D # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 106277 18-0ct-24{CTTL, N0.24J02X101459) Oct-25
Power sensor NRP8S 104291 18-0ct-24(CTTL, N0.24J02X101459) Oct-25
Power sensor NRP8S 104292 18-0Oct-24(CTTL, N0.24J02X101459) Oct-25
Reference 10dBAttenuator 18N50W-10dB 19-Jan-23(CTTL, No.J23X00212) Jan-25
Reference 20dBAttenuator 18N50W-20dB 19-Jan-23(CTTL, No.J23X00211) Jan-25
Reference Probe EX3DV4 SN 7307 28-May-24(SPEAG, No.EX-7307_May24} May-25
DAE4 SN 771 19-Jan-24(SPEAG, No.DAE4-771_Jan24) Jan-25
Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A 6201052605 12-Jun-24(CTTL, No.24J02X005419) Jun-25
SignalGenerator APSIN26G 181-33A6D0700-1959 26-Mar-24(CTTL, N0.24J02X002468) Mar-25
Network Analyzer E5071C MY46110673 18-Dec-24(CTTL, No.24J02X103932) Dec-25
Reference 10dBAttenuator BT0520 11-May-23(CTTL, No.J23X04061) May-25
Reference 20dBAttenuator BT0267 11-May-23(CTTL., No.J23X04062) May-25
oCP DAKS SN 0015 09-Oct-24(SPEAG, No. OCP-DAKS-0015_0ct24) Oct-25

Name Function Signature
Calibrated by. Yu Zongying SAR Test Engineer 4}
Reviewed by: Lin Jun SAR Test Engineer /ﬂi?r-

Approved by:

Qi Dianyuan SAR Project Leader B -
y J R

Issued: January 02, 2025

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMX,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB,C,D modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization © O rotation around an axis that is in the plane normal to probe axis (at measurement center), i

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

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

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

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

Methods Applied and Interpretation of Parameters:

o NORMyx,y,z: Assessed for E-field polarization 8=0 (fS900MHz in TEM-cell; f>>1800MHz: waveguide).

NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E? field uncertainty inside TSL (see below ConvF).

o  NORM(f)x,y,z = NORMx,y, z* frequency_response (see Frequency Response Chart). This
linearization is impiemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

* DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

o Axyz Bxyz CxyzVRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

»  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (aipha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

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

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

Certificate No:24J02Z000972 Page 2 of 22



S ® |n Collaboration with
wm /), s p e a 9 CAICT
e CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7767

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2}
Norm(pV/(Vim)?)A 0.66 0.75 0.56 +10.0%
DCP{mV)? 107.5 110.3 107.5
Calibration Results for Modulation Response
uiD Communication System Name A B C D VR Max Max
dB | dBvuv dB mV Dev. | Unct
{=2)
0 cw X 0.0 0.0 1.0 0.00 | 213.0 | +2.5% | +4.7%
Y 0.0 0.0 1.0 238.9
Z 0.0 0.0 1.0 195.5
10352-AAA | Pulse Waveform (200Hz, 10%) X 1.78 62.16 6.50 60 17.0% | +9.6%
Y 210 | 63.31 7.72 | 10.00 | 60
Z 2.24 63.99 8.07 60
10353-AAA | Pulse Waveform (200Hz, 20%) X 0.80 60.00 4.25 80 +3.9% | $9.6%
Y 10.00 | 72.00 9.00 6.99 80
Z 0.95 60.95 5.40 80
10354-AAA | Pulse Waveform {200Hz, 40%) X 0.39 60.00 3.1 95 +4.3% | +9.6%
Y 54.00 | 78.00 9.00 3.98 95
Z 48.00 | 78.00 9.00 a5
10355-AAA | Pulse Waveform (200Hz, 60%) X 0.57 60.00 1.80 120 15.1% | £9.6%
Y 16.66 | 90.02 | 212 | 222 120
Z 0.27 60.00 2.97 120
10387-AAA | QPSK Waveform, 1 MHz X 18.63 | 115.64 | 30.22 150 +5.1% | +9.6%
Y 0.67 60.48 8.44 1.00 150
rd 0.50 60.07 8.10 150
10388-AAA | QPSK Waveform, 10 MHz X 2.18 73.98 18.56 150 +4.6% | £9.6%
Y 140 | 6295 | 11.16 | 0.00 150
ra 1.14 61.93 10.09 150
10396-AAA | 64-QAM Waveform, 100 kHz X 2.50 73.82 | 25.20 150 +4.1% | +9.6%
Y 1.74 63.06 14.68 | 3.01 150
Z 1.75 63.44 15.17 150
10414-AAA | WLAN CCDF, 64-QAM, 40MHz X 4.28 67.55 | 16.65 150 | $4.9% | £9.6%
Y 4.02 64.93 14.16 | 0.00 160
z 370 | 64.85 | 13.91 150

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%.

A The uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL {(see Page 5).

B Numerical linearization parameter: uncertainty not reguired.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution and is expressed for
the square of the field value.

Certificate N0:24J02Z000972 Page 3 of 22
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 7767

Sensor Model Parameters

Cc1 c2 a ™ T2 T3 T4 T5 T6
fF fF v msV? | ms.V! ms V2 v
X 13.37 89.49 37.78 4.61 0.00 4,90 0.00 0.00 1.05
Y 15.43 99.06 33.82 3.99 0.00 4.90 0.16 0.02 1.02
z 10.25 66.94 34.79 2.21 0.00 4.90 0.00 0.00 1.02
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) 131.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode cisable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length gmm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Certificate N0:24J02Z000972
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7767

Calibration Parameter Determined in Head Tissue Simulating Media

lati Ivi Depth® | Unct.

f [MHz]® P::“::i';':y i °°"°:;z:‘)":y ConvF X | ConvF Y | ConvF Z | Alpha® (empm) :;": ;)
750 41.9 0.89 10.76 10.76 10.76 0.17 1.09 +12.7%
835 415 0.90 10.3¢ | 1034 | 1034 | 0.09 | 161 | £12.7%
1750 40.1 1.37 8.95 8.95 895 | 023 | 099 | £12.7%
1900 40.0 1.40 8.60 8.60 860 | 020 | 141 | £12.7%
2100 39.8 1.49 8.66 8.66 866 | 021 | 121 | £12.7%
2300 39.5 1.67 8.33 8.33 833 | 053 | 069 | +12.7%
2450 39.2 1.80 8.03 8.03 803 | 050 | 073 | +12.7%
2600 39.0 1.96 7.85 7.85 785 | 063 | 0.66 | +12.7%
3300 38.2 2.71 7.43 7.43 743 | 040 | 1.00 | £13.9%
3500 37.9 2.91 7.23 7.23 723 | 035 | 145 | £13.9%
3700 377 3.12 6.94 6.94 694 | 030 | 140 | +13.9%
3900 37.5 3.32 6.95 6.95 6.95 0.35 1.40 +13.9%
4100 37.2 3.53 6.96 6.96 6.96 | 040 | 145 | £13.9%
4400 36.9 3.84 6.76 6.76 676 | 030 | 152 | +13.9%
4600 36.7 4.04 6.71 6.71 671 | 045 | 1.20 | £13.9%
4800 36.4 4.25 6.65 6.65 665 | 045 | 125 | £13.9%
4950 36.3 4.40 6.35 6.35 6.35 | 040 | 140 | +13.9%
§250 36.9 4.71 5.73 5.73 573 | 040 | 152 | £13.9%
5600 35.5 5.07 5.12 5.12 512 | 046 | 142 | £13.9%
5800 35.3 5.27 5.21 5.21 521 | 046 | 140 | £13.9%

¢ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency up to 6 GHz, the validity of tissue parameters (e and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated target
tissue parameters.

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.5
1.4
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1.2
1.1 * e
1.0
0.9
0.8
0.7

Frequency response(nor malized)

0.6

0.5

500 1000 1500 2000 2500 3000
f{MHz]

* TEM * R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 0=0°

f=600 MHz, TEM f=1800 MHz, R22

Tot ~X ~Y 1z Tot —X —¥ @~z
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[ - z P e P =
=1 - - = PO + -
o0 —3 et R — BEES &2
-0.5
-1.0 LL__ ; o= W P A - —— i
-is50 ~100 -so o 50 100 150
Roll[=]
-~ 100MH= * 6O0OMHz - 1800MH= -~ 2500MHz

Uncertainty of Axial Isotropy Assessment: +1,2% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)

b 25.0‘_
25| ° L
. 200
g0 z \
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* analytical ~ measured ~ analytical “ measured

Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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Appendix: Modulation Calibration Parameters

CAICT

uipD Rev | Communication System Name Group PAR UncE
{dB) (k=2)

0 cwW [ 0.00 | £4.7%
10010 | CAA | SAR Validation (Square, 100ms, 10ms) Test 10.00 | 968 %
10011 | CAB | UMTS-FDD (WCDMA) WCDMA 2.91 +9.6 %
10012 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) WLAN 187 | £96%
10013 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 946 | £+9.6%
10021 { DAC | GSM-FDD (TDMA, GMSK) GSM 939 | +96%
10023 | DAC | GPRS-FDD (TDMA, GMSK, TN 0) GSM 9.57 +9.6%
10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1) GSM B8.56 +9.6%
10025 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0) GSM 1262 | £96 %
10026 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1) GSM 955 | +9.6%
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 355 | £96%
10028 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) GSM 778 | £96%
10030 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH1) Bluetooth 530 | £+9.6%
10031 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH3) Bluetooth 187 | +96%
10032 | CAA | IEEE 802.15.1 Bluetooth {GFSK, DH5) Bluetooth 116 | +9.6%
10033 | CAA | |EEE 802.15.1 Bluetooth (PI/4-DQPSK, DH1) Bluetooth 7.74 | £96%
10034 | CAA | IEEE 802.15.1 Bluetooth (Pl/4-DQPSK, DH3) Bluetooth 453 | t96%
10035 | CAA | IEEE 802.15.1 Bluetooth (PI/4-DQPSK, DH5) Bluetooth 383 | £96%
10036 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH1) Bluetooth 801 | +96%
10037 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH3) Bluetooth 477 | +96%
10038 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH5) Bluetooth 410 | £96%
10039 CAB | CDMA2000 (1xRTT, RC1) CDMAZ000 4.57 + 9.6 %
10042 | CAB | 1S-54/15-136 FDD (TDMAJ/FDM, P1/4-DQPSK, Halfrate) AMPS 7.78 +9.6 %
10044 | CAA | IS-91/EIA/TIA-553 FDD (FDMA, FM) AMPS 0.00 | +t96%
10048 | CAA | DECT (TDD, TDMA/FDM, GFSK, Full Slot, 24) DECT 1380 | +968%
10049 | CAA | DECT (TDD, TDMA/FDM, GFSK, Double Siot, 12) DECT 10.79 | +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 652 | +96%
10059 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 2.12 +96 %
10060 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps) WLAN 2.83 +9.6 %
10061 CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) WLAN 3.60 +9.6 %
10062 CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps) WLAN 8.68 +96 %
10063 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps) WLAN 863 | +96%
10064 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps) WLAN 9.09 96 %
10065 CAD | IEEE 802.11a/h WiFi 56 GHz (OFDM, 18 Mbps) WLAN 9.00 +96 %
10066 CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps) WLAN 9.38 +96 %
10067 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 38 Mbps) WLAN 1012 | +96 %
10068 | CAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps) WLAN 1024 | +96 %
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 | |EEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 12 Mbps) WLAN 9.62 +96 %
10073 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 9.94 +96 %
10074 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | 296 %
10075 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 36 Mbps) WLAN 1077 | +96%
10076 CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 48 Mbps) WLAN 1094 | £+96 %
10077 CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) WLAN 11.00 | £96 %
10081 CAB | CDMA2000 (1xRTT, RC3) CDMA2000 3.97 +96 %
10082 | CAB | I1S-54/1S-136 FDD (TDMA/FDM, P1/4-DQPSK, Fullrate) AMPS 4.77 +9.6 %
10090 DAC | GPRS-FDD (TDMA, GMSK, TN 0-4) GSM 6.56 +9.6 %
10097 CAC | UMTS-FDD (HSDPA) WCDMA 3.98 +9.6 %
10098 DAC | UMTS-FDD (HSUPA, Subtest 2) WCDMA 3.98 +9.6 %
10099 | CAC | EDGE-FDD (TDMA, 8PSK, TN 0-4) GSM 955 | +96%
10100 | CAC | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-FDD 567 | +96%
10101 [ CAB | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 642 | +96 %
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10102 | CAB | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-FDD 6.60 +9.6%
10103 | DAC | LTE-TCD (SC-FDMA, 100% RB, 20 MHz, QPSK) LTE-TDD 9.29 +9.6%
10104 | CAE | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-TDD 9.97 9.6 %
10105 | CAE | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-TDD 10.01 | +96 %
10108 | CAE | LTE-FDD (SC-FDMA, 100% RE, 10 MHz, QPSK) LTE-FDD 580 | +96%
10109 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-FDD 643 | £96%
10110 | CAG | LTE-FDD (SC-FDMA, 100% RE, 5 MHz, QPSK) LTE-FDD 575 +9.6 %
10111 CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM) LTE-FDD 6.44 +9.6 %
10112 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-FDD 6.59 +9.6 %
10113 [ CAG | LTE-FBD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) LTE-FDD 662 | t96%
10114 | CAG | IEEE 802.11n (HT Greenfield, 13.5 Mbps, BPSK) WLAN 8.10 | +96 %
10115 [ CAG | IEEE 802.11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN 8.46 +9.6%
10116 | CAG | IEEE 802.11n (HT Greenfigld, 135 Mbps, 64-QAM) WLAN 8.15 9.6 %
10117 | CAG | IEEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN 807 | +t96%
10118 | CAD | IEEE 802.11n (HT Mixed, 81 Mbps, 16-QAM) WILAN 8.59 +9.6%
10119 | CAD | IEEE 802.11n (HT Mixed, 135 Mbps, 64-QAM) WLAN 8.13 + 9.6 %
10140 | CAD | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM) LTE-FDD 6.49 +9.6%
10141 | CAD | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 84-QAM) LTE-FDD 653 | £96%
10142 [ CAD | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, QPSK) L.TE-FDD 573 196 %
10143 | CAD 4 LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD 6.35 +9.6%
10144 | CAC | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-FDD 665 | £96%
10145 | CAC | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 576 | +98%
10146 | CAC | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-FDD 6.41 +9.6%
10147 | CAC | LTE-FDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-FDD 6.72 196 %
10149 | CAE [ LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-FDD 6.42 +9.6 %
10150 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-FDD 6.60 +96%
10151 CAE_| LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-TDD 9.28 +9.6%
10152 | CAE | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-TDD 992 { £+96%
10153 | CAE | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-TDD 1005 | £96%
10154 | CAF | LTE-FDD (SC-FDMA, 50% RB, 10 MHgz, QPSK) LTE-FDD 5.75 +96 %
10166 | CAF | LTE-FDD (SC-FDMA, 50% RBE, 10 MHz, 16-QAM) LTE-FDD 5.43 +96%
10156 | CAF_| LTE-FDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-FDD 579 | £t96%
10157 [ CAE | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM) LTE-FDD 6.49 + 9.6 %
10158 | CAE | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-FDD 6.62 +9.6 %
10159 | CAG | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-FDD 656 | £96%
10160 | CAG | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-FDD 5.82 +9.6%
10161 CAG | ITE-FDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM) LTE-FDD 6.43 +96%
10162 | CAG | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-FDD 6.58 +9.6%
10166 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-FDD 5.46 9.6 %
10167 | CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-FDD 6.21 196 %
10168 CAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 6.79 + 9.6 %
10168 | CAG | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, QPSK)} LTE-FDD 573 +96%
10170 | CAG | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM) LTE-FDD 6.52 +9.6%
10171 CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-FDD 649 | £9.6%
10172 | CAE | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QP3kK) LTE-TDD 9.21 +96 %
10173 | CAE | LTE-TDD (SC-FDMA_ 1 RB, 20 MHz, 16-QAM) LTE-TDD 0.48 +9.6 %
10174 | CAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-TDD 1025 | +96%
10175 | CAF | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-FDD 572 196 %
10178 | CAF | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-FDD 6.52 +9.6 %
10177 | CAE | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-FDD 573 | £96%
10178 | CAE | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-FDD 6.52 +9.6%
10179 | AAE | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM) LTE-FDD 6.50 + 9.6 %
10180 | CAG | LTE-FDD (SC-FDMA, 1 RB, § MHz, 64-QAM) LTE-FDD 6.50 +9.6%
10181 CAG | LTE-FDD (SC-FDMA, 1 RB, 156 MHz, QPSK) LTE-FDD 5.72 196 %
10182 | CAG | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM) LTE-FDD 6.52 +96%
10183 | CAG | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-FDD 6.50 +96%
10184 | CAG | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-FDD 573 | £96%
10185 | CAl LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-FDD 6.51 +9.6%
10186 | CAG | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-FDD 6.50 + 9.6 %
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10187 | CAG | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-FDD 573 | £96%
10188 | CAG | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-FDD 652 | +96%
10189 | CAE | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-FDD 650 | £t96%
10193 | CAE | IEEE 802.11n (HT Greenfield, 6.5 Mbps, BPSK) WLAN 8.09 | £t9.6%
10194 | AAD | IEEE 802.11n (HT Greenfield, 39 Mbps, 16-QAM) WLAN 812 | £96%
10195 | CAE | IEEE 802.11n (HT Greenfield, 65 Mbps, 64-QAM) WLAN 8.21 +9.6%
10186 _| CAE [ IEEE 802.11n (HT Mixed, 6.5 Mbps, BPSK) WILAN 810 | £9.6%
10197 | AAE | IEEE 802.11n (HT Mixed, 39 Mbps, 16-QAM) WLAN 813 | £96%
10198 | CAF | IEEE 802.11n (HT Mixed, 65 Mbps, 64-QAM) WLAN 827 | $t96%
10219 | CAF | IEEE 802.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 8.03 [ +t96%
10220 | AAF | TEEE 802.11n (HT Mixed, 43.3 Mbps, 16-QAM) WLAN 813 | +96%
10221 | CAC | IEEE 802.11n {HT Mixed, 72.2 Mbps, 64-QAM) WLAN 827 | £t96%
10222 | CAC | IEEE 802.11n (HT Mixed, 15 Mbps, BPSK)} WLAN 806 { +986%
10223 | CAD | IEEE 802.11n (HT Mixed, 90 Mbps, 16-QAM) WILAN 848 | £+96%
10224 | CAD | IEEE 802.11n (HT Mixed, 150 Mbps, 64-QAM) WLAN 808 | £96%
10225 | CAD | UMTS-FDD (HSPA+) WCDMA 597 | £96%
10226 | CAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM) LTE-TDD 8949 | £96%
10227 | CAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-TDD 1026 | +9.6%
10228 | CAD | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-TDD 022 | +96%
10229 | DAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-TDD 048 | £96%
10230 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM) LTE-TDD 1025 | £96%
10231 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK) LTE-TDD 919 | £96%
10232 | CAD | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16-QAM) LTE-TDD 9.48 +9.6 %
10233 | CAD [ LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-TDD 10256 | +96%
10234 | CAD | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-TDD 9.21 +9.6 %
10235 | CAD | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-TDD 948 | +86%
10236 | CAD | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, 684-QAM) LTE-TDD 1025 | +98%
10237 | CAD | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-TDD 9.21 +96 %
10238 | CAB | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16-QAM) LTE-TDD 9.48 +96 %
10239 | CAB | LTE-TBD (SC-FDMA, 1 RB, 15 MHz, 64-QAM) LTE-TDD 10.26 | +96 %
10240 | CAB | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK) LTE-TDD 9.21 +96%
10241 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TDD 9.82 +96 %
10242 | CAD | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TDD 986 | +96%
10243 | CAD | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 946 | +96 %
10244 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-TDD 1006 | +96%
10245 | CAG | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM) LTE-TDD 10.06 | +9.6 %
10246 | CAG | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-TDD 930 | +96%
10247 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM) LTE-TDD 9.91 +96 %
10248 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM) LTE-TDD 1009 | 96 %
10249 | CAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-TDD 9.29 + 9.6 %
10250 CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-TDD 9.81 + 9.6 %
10251 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) LTE-TDD 10.17 | +9.6 %
10252 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-TDD 924 | +96%
10253 | CAF | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM) LTE-TDD 9.90 +9.6 %
10254 | CAB | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-TDD 10.14 | +96 %
10255 | CAB | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-TDD 9.20 +9.6 %
10256 | CAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 996 | 96 %
10257 | CAD | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM) LTE-TDD 10.08 | £+96%
10258 | CAD | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-TDD 934 | +96%
10258 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-TDD 9.98 +9.6 %
10260 | CAG | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) LTE-TED 997 | +96%
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 983 | +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, § MHz, QPSK) LTE-TDD 923 | t96%
10265 | CAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) LTE-TDD 992 | 96 %
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-TDD 1007 | +96 %
10267 | CAF | LTE-TPD (SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TDD 9.30 +9.6 %
10268 | CAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM) LTE-TDD 10.06 | +9.6 %
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