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D1800V2 - SN: 247 May 13, 2025

Measurement Conditions

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

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 1800MHz +1MHz

HSL parameters at 1800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 40.0 1.40 mho/m
Measured HSL parameters (22.0 £0.2)°C 40.8 +6% 1.39 mho/m +£6%
HSL temperature change during test <05°C

SAR result with HSL at 1800 MHz

SAR averaged over 1 cm?® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 9.79 Wikg
SAR for nominal HSL parameters normalized to 1W 39.0 W/kg +17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 5.15 Wkg
SAR for nominal HSL parameters normalized to 1TW 20.5 W/kg £16.5% (k=2)
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D1800V2 - SN: 247 May 13, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 1800 MHz

Impedance 46.50-4.9ijQ
Return Loss -24.2 dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1.193 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near 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 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 feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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D1900V2 - SN: 5d107 May 8, 2025

Measurement Conditions

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

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 1900MHz +1MHz

HSL parameters at 1900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 220°C 40.0 1.40 mho/m
Measured HSL parameters (22.0 £0.2)°C 40.1 +6% 1.39 mho/m +6%
HSL temperature change during test <05°C

SAR result with HSL at 1900 MHz

SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 10.0 W/kg
SAR for nominal HSL parameters normalized to 1W 39.8 W/kg +17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 5.27 Wikg
SAR for nominal HSL parameters normalized to 1W 21.0 W/kg £16.5% (k=2)

Certificate No: D1900V2-5d107_May25 Page 3 of 6



D1900V2 - SN: 5d107 May 8, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 1900 MHz

Impedance 50.5Q+5.7jQ
Return Loss -24.9 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.199 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near 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 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 feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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NCL Calibration Laboratories

Division of APREL Laboratories. DC-2025

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration Procedure
SSI-TP-018-ALSAS. The results contained within this report are for Validation Dipole
218-00201. The calibration routine consisted of a three-step process. Step 1 was a
mechanical verification of the dipole to ensure that it meets the mechanical specifications.
Step 2 was an Electrical Calibration for the Validation Dipole, where the SWR, Impedance,
and the Return loss were assessed. Step 3 involved a System Validation using the ALSAS-
10U, along with APREL E-020 30 MHz to 6 GHz E-Field Probe Serial Number 225.

References

o

(o]

IEEE Standard 1528:2013

IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques

IEC/IEEE 62209-1528:2020

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 - Human models, instrumentation and procedures
(Frequency range of 4 MHz to 10 GHz)

IEC 62209-2:2019

Human exposure to RF fields from hand-held and body-mounted wireless devices -
Human models, instrumentation, and procedures - Part 2: specific absorption rate
(SAR) for wireless communication devices (30 MHz - 6 GHz)

D22-012-Tissue dielectric tissue calibration procedure

D28-002-Dipole procedure for validation of SAR system using a dipole

IEEE 1309 Standard for Calibration of Electromagnetic Field Sensors and Probes,
Excluding Antennas, from 9 kHz to 40 GHz

Dipole Calibration uncertainty

The calibration uncertainty for the dipole is made up of various parameters presented below.

Tolerance, %

Mechanical 1.00
Positioning Error 1.22
Electrical 1.70
Tissue Permittivity 1.60
Tissue Conductivity 2.46
Dipole Validation 0.20
Combined Uncertainty,

k=2 3.06

Dipole: 218-00201
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Measurement Conditions

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

DASY Version

DASY52 Vv52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2) °C 3796 % 1.88 mho/m £6 %
Head TSL temperature change during test <05°C -ee- -ee-
SAR result with Head TSL
SAR averaged over 1 em?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

52.5 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

6.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.9 W/kg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 542Q+9.2jQ

Return Loss -20.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.159ns

After long term use with 100W radiated power, only a slight warming of the dipole near 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 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
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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NCL CALIBRATION LABORATORIES

Calibration File No: DC-1923
Project Number: 5931

Client: Celltech
Address: 21 — 364 Lougheed Road, Kelowna, BC V1X 7R8 Canada

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized

procedures and using transfer standards traceable to NRC/NIST.

Validation Dipole (Head)

Manufacturer: APREL Inc.
Part number: ALS-D-2600-S-2
Frequency: 2600 MHz
Serial No: 225-00906

Calibrated: 18™ January 2022
Released on: 19" January 2022



NCL Calibration Laboratories

Division of APREL Laboratories.

Conditions
Dipole 225-00906 was a re-calibration.

Ambient Temperature of the Laboratory:
Temperature of the Tissue:

Primary Measurement Standards

Instrument Manufacture Model

Signal Generator HP 83640B
Network Analyzer Keysight E5063A
Spectrum Analyzer Keysight N9030B

Attestation

20 °C +/- 0.5°C
21 °C +/- 0.5°C

Serial Number
3844A00689
MY54502902
MY57140772

DC-1922

Cal due date
Sept. 17, 2022
Mar. 9, 2023
Apr. 20, 2023

The below named signatories have conducted the calibration and review of the data which is

presented in this calibration report.

Dipole: 225-00906
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NCL Calibration Laboratories
Division of APREL Laboratories. DC-1023

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick reference
for the user.

Mechanical Dimensions

Length

Height

48.32 mm

28.83 mm

Tissue Validation

Tissue Frequenc Dielectric Conductivity,
g y constant, er o [S/m]
Head 2600 MHz 40.24 2.17
Electrical Specification
Tissue Frequency Return Loss Impedance SWR
Head 2600 MHz -30.242 dB 53.166 Q 1.063 U
System Validation Results
Tissue Frequency 1 Gram 10 Gram
Head 2600 MHz 55.645 24.572
Head
Dipole: 225-00906
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NCL Calibration Laboratories
Division of APREL Laboratories. DC-1023

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration Procedure
SSI-TP-018-ALSAS. The results contained within this report are for Validation Dipole
225-00906. The calibration routine consisted of a three-step process. Step 1 was a
mechanical verification of the dipole to ensure that it meets the mechanical specifications.
Step 2 was an Electrical Calibration for the Validation Dipole, where the SWR, Impedance,
and the Return loss were assessed. Step 3 involved a System Validation using the ALSAS-
10U, along with APREL E-020 30 MHz to 6 GHz E-Field Probe Serial Number 225.

References

o |EEE Standard 1528:2013
IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques

o EN 62209-1:2016
Human Exposure to RF Fields from hand-held and body-mounted wireless
communication devices - Human models. instrumentation, and procedures - Part 1:
Procedure to measure the Specific Absorption Rate (SAR) for hand-held mobile
wireless devices

o |IEC 62209-2:2010
Human exposure to RF fields from hand-held and body-mounted wireless devices -
Human models, instrumentation, and procedures - Part 2: specific absorption rate
(SAR) for wireless communication devices (30 MHz - 6 GHz)

o0 D22-012-Tissue dielectric tissue calibration procedure

o0 D28-002-Dipole procedure for validation of SAR system using a dipole

o0 |EEE 1309 Standard for Calibration of Electromagnetic Field Sensors and Probes,
Excluding Antennas, from 9kHz to 40GHz

Dipole Calibration uncertainty

The calibration uncertainty for the dipole is made up of various parameters presented below.

Tolerance, %

Mechanical 1.00

Positioning Error 0.10

Electrical 0.37

Tissue Permittivity 0.20

Tissue Conductivity 4.10

Dipole Validation 0.20

Combined Uncertainty,

k=2 3.47

Dipole: 225-00906
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NCL Calibration Laboratories

Division of APREL Laboratories.

Electrical Calibration

Test Result Head
S11 R/L -30.242
Impedance 53.166 Q
SWR 1.063 U

DC-1923

The Following Graphs are the results as displayed on the Vector Network Analyzer.

S11 Parameter Return Loss

Head Tissue: Frequency Range 2536.17 MHz to 2653.98 MHz

Dipole: 225-00906
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NCL Calibration Laboratories
Division of APREL Laboratories.

DC-1923

Smith Chart Dipole Impedance
Head Tissue
E3063A Network Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State
P s11 smith (R+jX) scale 1.000 u [F1]

1 2.5361680 GHz 51.105 0@ -9.8511

>2 2.6000000 GHz 53.166 a -209.80

3 2.6539770 GHz 60.918 0 239,

N -
1 Center 2.6 GHz TFBW 70 kHz Span 1 GHz IRH]
Dipole: 225-00906
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NCL Calibration Laboratories
Division of APREL Laboratories. DC-1023

SWR

Head

Dipole: 225-00906
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