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Appendix C

Calibration certificate

1. Dipole

CLA-13-SN 1032

D750V3-SN 1210

D835V2-SN 4d161

D1750V2-SN 1038

D1950V3- SN 1218

D2450V2-SN 922

D2600V2-SN 1180

D3500V2-SN 1124

D3900V2-SN 1071

D5GHzV2-SN 1313

2. DAE

DAE4-SN 1374

3. DAE4-SN 1324

4. Probe

EX3DV4-SN 3789

EX3DV4-SN 3982

EX3DV4-SN 3793
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Accreditation Me.: SCS 0108

Client Certilicate No: CLA13-1032_Feh23

CALIBRATION CERTIFICATE

Objeci CLA13 - SN; 1032

Calibration procedure(s) QA CAL-15v10

Calibration Procedure for SAR Validation Sources below 700 MHz

Calibration date:

February 09, 2023

Calibration Equipment used {M&TE critical far calibration)

This calibration cerlificate documents the traceability to national standards, which realiza the physical units of measuremants (S1).
The measuremants and the uncertaintias with confidence probability are given on the following pages and are part of the certificale.

All callbrations hava been conducted in the closad laboratory facility: Environmane emperatura (22 + 3)°C and humidity < 70%.

Primary Slandards D&% Cal Date {Certilicale No.) Scheduled Galibration

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

Fower sensor NRP-791 SN 103244 O4-Apr-22 (No. 217-00524) Apr-23

Power sensor NRP-Zon SN: 103245 04-Apr-22 (No. 217-03526) Apr-23

Reference 20 dB Attenuator SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982/ 06377  D4-Apr-22 {No. 217-03526) Apr-23

Fleferenca Probe EX3DV4 SN: 3877 06-Jan-23 (No. EX3-3877 Jan23) Jan-24

DAF4 SN: 654 27-Jan-23 (No. DAE4-654_Jan23) Jan-24

Secondary Standards 1D # Check Date (in house) Schedulad Chack

Power meler NRFP2 SN: 107193 08-Mow-21 (in house check Dec-22) Ih houss check: Dec-24

Pawer sensor NRP-751 SN: 100222 15-Dec-08 (in house check Dac-22) In heusa check: Dac-24

Powear sensor NRP-Z91 SN: 100418 01-Jan-04 {in house chack Dec-22) In housa chack: Dec-24

AF ganerator HF 86480 SN: US8642001700  04-Aug-99 (in house check Jun-22) In house: chack: Jun-24

Natwork Analyzer Agllent FB368A | SN; US41080477 A1 -Mar-14 (in houge check Oct-22) In house check: QOct-24
Mame Funetion Signature

Callbratad by Aldonia Geomgladou Laboratory Technician

Approved by: Sveen Kidhn Technical Manager

S. e

Iseusd: February 1¢, 2023

This calflbration certificate shall not ba reproduced sxcept in full without writtan approval of tha laboratory.

Certificate No: CLA13-1032_Feb23
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Calibration Laboratory of
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Schmid & Partner c Sarvice suisse d'élalonnage
Engineering AG Servizlo svixzera d taratura
Zeughavastrasaa 43, 8004 Zurich, Switzerland S

Swiss Calibration Service

Accradited by the Swiss Accredilation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Sarvice is one of the signatorles fo the EA

Multilateral Agrsamant for the recognition of calibration certificates

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:

a) IEC/IEEE 62208-1528, “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: Hurnan Models, Instrumentation
And Procedures (Freguency Range of 4 MHz to 10 GHz)”, October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
¢) DASY System Handboak

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.

* Anienna Parameters with TSL: The source is mounted in a touch configuration below the
canter marking of the flat phantom.

¢ Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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: CLA13-1032_Fah23 Page 2ol 8




Measurement Conditions
DASY sysism configuration, as far as not g

ven on page 1.

DASY Version

DASY5 V52.10.4
Extrapolation Advanced Extrapolation
Phantom ELl4 Flat Phantom

Shell thickness: 2 + 0.2 mm

EUT Positioning

Touch Pasition

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency 13 MHz 2 1 MHz
Head TSL parameters
The following parameaters and ealculations were applied.
Tempserature Permittivity Conduetivity
Nominal Head TSL parameters 22.0°C 55.0 0.75 mho/m
Measured Head TSL parameters {22.0£0.2) °C S28+6% 0.72 mho/m + B %
Head TSL temperature change during test < 0.5°C - -—--
SAR result with Head TSL
SAR averaged over T em® (1 g} of Head TSL Condition
SAR measured 1 W input power 0.411 Wikg

SAR for nominal Head TSL parameters

normalized to TW

0.421 Wkg £ 18.4 % (k=2)

SAR averaged over 10 cm?® (10 gj of Head TSL

condition

SAR measured

1 W input power

0.260 W/kg

SAR for nominal Head TSL parameters

normalized 1o 1W

0.266 Wikg = 18.0 % (k=2)

Certificate No: CLA13-1032_Feb22
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impadance, transformed io feed point

51.002+68j0Q
Return Loss -23.4dB
Additional EUT Data
Manufactured by SPEAG

Certificate No: CLA13-1032 Fapb2a
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DASYS5 Validation Report for Head TSL

Date: 09.02.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1032

Communication System: UID 0 - CW; Frequency: 13 Mz

Medium paramelers used: f= 13 MHg; o = 0.72 Sfm; & = 52.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/TEC/ANSI C63. 19-2007)

IDASY 52 Configuration:
» Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 06.01.2023
» Sensor-Surface: [.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 27.01,2023
= Phantom: ELI v6.0; Type: QDOVAOQ3AA: Serial: TP:2034
+ DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 27.28 V/m; Power Drift = -0.02 dB

Pcak SAR (extrapelated) — 0.804 Wikg

SAR(1 g} = 0.411 W/kg; SAR(L0 g) = 0.260 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 14 mm)

Ratio of SAR at M2 to SAR at M1 =79.2%

Maximum value of SAR (measured} = 0.596 W/kg

dB

-1.82

-9.64

-14.46

-19.28

-24.10

0dB =0.596 W/kg = -2.25 dBW/kg

Cenrficate No: CLA13-1032 Faeb23 Page 5 of 6



Impedance Measurement Plot for Head TSL
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Calibration Laboratory of ‘\:\\t\\\\;ﬁ!p’/g § Schweizerischer Kalibrierdienst

Schmid & Partner m c Service suisse d'étalonnage
Engineering AG gl Servizio svizzero di taratura

N0 s
Zeughausstrasse 43, 8004 Zurich, Switzerland %, ot Swias Calibration Service
Al
Accrediled by he Swiss Accredilalion Service (SAS) Accreditation No.: SCS 0108

The Swisa Accreditation Service is one of the sighatories to the EA
Multifateral Agresment for the recognition of calibration cerlificates

cient ~ SGS-CN (Auden) Certificate No: D750V3-1210_Sep21

CALIBRATION CERTIFICATE

Ohject D750V3 - SN:1210

Calibration procedura(s) CGlA CAL-05.vi1
. Calibration Prazedure for SAR Validation Sources betwean 0.7-3 GHz

Calibration date: September 08, 2021

This calibration certificate documants the Iraceability fo national stendards, which realize the physical unlte of measurements (S0

The measurements and the uncertainties with canfidence probability are givan on the following pages and are part of the cerlilicale.

All calibrations have been conducted in the closed laboratory facility: erwironment temperature (22 = 3°C and humidity = 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D4 Cal Date (Certificate No.) Scheduled Calibration

Powear metar NAP SN: 104778 09-Apr-21 (No, 217-03281/03282) Apr-22

Power sensor NRP-Z31 SN: 103244 03-Apr-21 (No. 217-03201) Apr-22

Power sansor NAP-Z91 SH: 103245 09-Apr-21 (No. 217-03292) Apr-22

Aaferance 20 dB Attenuator SN: EHZ384 {20k} 09-Apr-21 {No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 (No. 217-03344) Apr22

Reference Probe EX3DV4 SN: 73449 28-Dec-20 (No. EX3-7348_Dec20) Dac-21

DAE4 SN; 601 02-Nov-20 (No. DAE4-601_Nov2() Mav-21

Secondary Standards 1D # Check Date {in houss) Schaedulad Check

Power meter 44196 SN: GR38512475 B0-0¢1-14 (in house check Oct-20) In house check: Cot-22

Power sensor HP 8481A | SN: US37202783 07-0cl-15 (in house chack Oct-20) In houss chack: Qct-22

Powar sensor HP 84814 8M: MY41092317 07-0ct-15 (In house chack Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100872 15-Jun-15 {in house check Ogl-20) In house check: Oct-22
| Nelwork Analyzer Agllent ER358A | SN: LUS41080477 31-Mar-14 {in house check Oct-20) In housa chack: Oct-21

Name Funotion Signature
Callsrated by: Jeffrey Katzman Laboratory Technigian
Approvad by: Kafja Pokovic Technieal Manager ﬂﬁ’é’% -

Issued: September 10, 2021
This callbration cerificata shall not be reproduced except in full without written approval of the labaratory.

Certificate No: D750V3-1210_Sep21 Page 10f6



Calibration Laboratory of .,

SN2, G  Schwelzerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 2 {,?:{:\‘,\\\ S  swiss Caiibration Service
AT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicabie or not measured

Calibration is Performed According to the Following Standards:

a) |EC/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.

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

Additional Documentation:
c) DASY 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. Alf figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* FHetum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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: D750V3-1210_Sep21 Page 2 of 6



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz + 1 MHz

Head TSL parameters
The following parametars and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41,9 0.89 mho/m

Measured Head TSL parameters (22.0x0.2)°C 41.826% 0.20 mho/m + 6 %

Head TSL temperature change during test «<0.5°C — —
SAR result with Head TSL

SAR avaraged over 1 cm’ {1 g} of Head TSL Gondition

SAR measured 250 mW input power 2.14 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.48 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW inpul power 1.40 W/kg

SAR for nominal Head TSL parameters nomalized to 1W 5.56 Wikg x 16.5 % {k=2)

Cerfificate No: D750V3-1210_Sep21 Page 3 of 8



Appendix (Additional assessments ouiside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to fead peint b28R-27jQ
Return Loss -283dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.033 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 mada of standard semirigid coaxial cable. The center conductor of the feeding lins is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-gignals. 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

Manufaciured by SPEAG

Cartificate No: D750V3-1210_Sep21 Page 4 of 6



DASY5 Validation Report for Head TSL

Dater 08.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1210

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 0.9 8/m; & =41.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration;
+ DProbe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 1011} @ 750 MHz; Calibrated: 28.12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 02.11.2020
e Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 59.69 V/m; Power Drift = -0.02 dB

Peak SAR (cxirapolaied) = 3.25 W/kg

SAR(1 g) = 2,14 W/kg; SAR(10 g) = 1.4 W/kg

Smallest distance from peaks to all points 3 dB below = 20.6 mm

Ratio of SAR at M2 to SAR at M1 = 065.7%

Maximum value of SAR (measured) = 2.88 W/kg

-2.00
-4.00
-6.00

-10.00

0 dB =288 W/kg =4.59 dBW/kg

Cerificate No: D750V3-1210_Sep21 Page 5 of 6



Impedance Measurement Plot for Head TSL
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191 “f 1, CNAS L0570
Tel: +86-10-62304633-2117
E-mail: emfi@caict.ac.cn htip://www.caict.ac.cn
Client SGS Certificate No: J23260379

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d161

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

Callibration Procedures for dipole validation kits

Calibration date: August 25, 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 cerfificate.

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.Z23-60034} 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 ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer g i\

Reviewed by: Lin Hao SAR Test Engineer mf 2%

Approved by: Qi Dianyuan SAR Project Leader %

issued: September 1, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J23Z60379 Page 1 of 6
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g 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:
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.

» 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 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.

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

o 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: J23Z60379 Page 2 of 6
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‘~_~/ 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.caict.ac.cn

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

DASY Version DASY52 v52.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 835 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductlvity
Nominal Head TSL parameters 220°C 415 0.9C mho/m
Measured Head TSL parameters {(22.010.2)°C 421%+6% 0.90 mho/m + 6 %
Head TSL temperature change during test <1.0°C —— ——

SAR result with Head TSL
SAR averaged over1_cn’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.60 W/kg £ 18.8 % (k=2)
SAR averaged over 10 ¢z’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.54 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.16 Wikg £ 18.7 % (k=2)

Certificate No; J123Z60379 Page 3 of 6
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emfi@caict.ac.cn http:/fwrww.caict.ac.cn

AppendIx (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, fransformed to feed point 50.30- 3.44jQ
Return Loss -29.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.342 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: J23Z60379 Page 4 of 6
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V CALIBRATION LABORATORY

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

DASYS Validation Report for Head TSL Date: 2023-08-25
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d161
Communication System: UID 0, CW; Frequency: 835 MHz
Medium parameters used: f= 835 MHz; 6 = 0.904 S/m; & = 42.11; p = 1000 kg/m’
Phantom section: Right Section
Measurcment Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN3617; ConvF(10.1, 10.1, 10.1) @ 835 MHz; Calibrated:
2023-03-31

e Sensor-Surface; 1.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Snl1556; Calibrated: 2023-01-11

+ 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/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 57.83 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.89 W/kg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.54 W/kg

Smallest distance from peaks to all points 3 dB below = 17.5 mm

Ratio of SAR at M2 to SAR at M1 =62.1%

Maximum value of SAR (measured) = 3.34 W/kg

! ) ey
0dB =334 W/kg = 5.24 dBW/kg

Certificate No: J23Z60379 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client 8GS Certificate No:  Z221-60470

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1038

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 16, 2021

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 (2223)°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 24-Sep-21 (CTTL, No.J21X(08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG,No.EX3-7307_May21) May-22
DAE4 SN 1556 15-Jan-21(SPEAGNo.DAE4-1586_Jan21) Jan-22
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY46110673 14-Jan-21 (CTTL, No.J21X00232) Jan-22

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer %

Reviewed by. Lin Hao SAR Test Engineer ﬁM

Approved by: Qi Dianyuan SAR Project Leader —%(6\_/

Issued: December 27 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z21-60470 Page 1 of 6
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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) 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 Technigues”, June 2013

b) IEC 82209-1, “Measurement procedure for assessment of specific absorption rate of human
exposure fo radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) 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.

» 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.

o 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, hormalized to an input power of 1 W at the antenna
connector.

o 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 normai distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z21-60470 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Tripte Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220°C 40.1 1.37 mho/m
Measured Head TSL parameters (220+02)°C 40016 % 1.37 mho/m + 6 %
Head TSL temperature change during test <1.0°C -— —

SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Condition
SAR measured 250 mW input power 9.23 Wikg
SAR for nominal Head TSL parameters normalized to 1W 37.0 W/kg £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 4.81 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.3 Wikg * 18.7 % (k=2)

Certificate No: Z21-60470 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.00+ 1.09jQ
Return Loss -36.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.131 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 YMeasurement 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

Certificate No: Z21-60470 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2021-11-16
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1038

Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 1750 MHz; 6 = 1.366 S/m; & = 40.01; p = 1000 kgz’m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Probe: EX3DV4 - SN7307; ConvF(8.61, 8.61, 8.61) @ 1750 MHz; Calibrated:
2021-05-26

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrated: 2021-01-15

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY352 52.10.4(1535); SEMCAD X 14.6.14(7501)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 99,90 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) = 9.23 W/kg; SAR(10 g) = 4.81 W/kg

Smallest distance from peaks to all points 3 dB below = 10.4 mm

Ratio of SAR at M2 to SAR at M1 = 52.4%

Maximum value of SAR (measured) = 14.5 W/kg

d8

-3.52

-7.04

-10.57

-14.09

-17.61 - * — e

0 dB = 14.5 W/kg = 11.61 dBW/kg

Certificate No: Z21-60470 Page 50f's
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Client §GS Certificate No: J23Z60228

CALIBRATION CERTIFICATE

Object D1950V3 - SN; 1218

Calibration Procedure(s) EF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 4, 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 (2243)°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 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRPGA 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7517 27-Jan-23(SPEAG,No.EX3-7517_Jan23} Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49070393 17-May-22 (CTTL, No.J22X03157) May-23
Network Analyzer E5071C | MY46110673  10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer <Z %

Reviewed by: Lin Hao SAR Test Engineer 'ﬁﬁ%

Approved by: Qi Dianyuan SAR Project Leader T DR

Issued: May 8, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: J23Z60228 Page 1 of 6
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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:

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 below 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 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.

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: J23Z60228 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 1950 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+0.2)°C 40616% 1.41 mhoim £ 6 %
Head TSL. temperature change during test <1.0°C — —_—

SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 10.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.4 Wikg * 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.19 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 Wikg £ 18.7 % (k=2)

Certificate No: J23Z60228 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to fead point 48.00- 4.71jQ
Return Loss - 25.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.106 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-signats. On some
of the dipoles, small end caps are added fo 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: J23260228 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2023-05-04
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1950 MHz; Type: D1950V3; Serial: D1950V3 - SN: 1218
Communication System: UID 0, CW; Frequency: 1950 MHz
Medium parameters used: f= 1950 MHz; o = 1.409 S/m; & = 40.57; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

*

Probe: EX3DV4 - SN7517; ConvF(8.05, 7.46, 7.73) @ 1950 MHz; Calibrated:
2023-01-27

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Snl556; Calibrated: 2023-01-11

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 99.61 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) =10.1 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below =9.5 mm

Ratio of SAR at M2 to SAR at M1 = 54.6%

Maximum value of SAR (measured) = 15.8 W/kg

-3.55
-7.09
-10.64

-14.18

-17.73 L ‘—-——‘

0dB = 15.8 W/kg = 11.99 dBW/kg

Certificate No: J23Z60228 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client S§GS Certificate No:  J23260380

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 922

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

Calibration Procedures for dipole validation kits

Calibration date: August 28, 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 cerlificate.

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, Cerfificate 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 D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer Zﬂ‘ﬂ

Reviewed by: Lin Hao SAR Test Engineer /ﬁf}t‘%

Approved by: Qi Dianyuan SAR Project Leader C_—_;M

Issued: September 1, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J23Z60380 Page 1 of 6
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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:

Measurement Conditions: Further details are available from the Validation Report at the end
of the cetrtificate. 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 below 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 befween 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.

SAR for nominal TSL parameters: The measured TSL parameters are used to calcuiate the
nominal SAR resuit.

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: J23Z60380 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraquency 2450 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 39.0£6% 1.84 mho/m £ 6 %
Head TSL temperature change during test <10°C ——— —_—

SAR result with Head TSL

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

SAR measured 250 mW input power 13.3 Wikg

SAR for nominal Head TSL parameters normalized o 1W 52.T Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 6.19 Wikg

SAR for nominal Head TSL paramaters normalized fo 1W 24.6 Wikg *18.7 % (i=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.20+ 5.45|Q

Return Loss -24.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.068 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 maitching 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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DASYS Validation Report for Head TSL Date: 2023-08-28
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 922
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parameters used: f=2450 MHz; ¢ = 1.835 S/m; & = 39.03; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN3617; ConvF(7.68, 7.68, 7.68) @ 2450 MHz; Calibrated:
2023-03-31

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

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

o 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/Zoom Scan (7x7x7) (7x7x7)/Cube 0; Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 97.74 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.6 W/kg

SAR(1 g) =13.3 W/kg; SAR(10 g) = 6.19 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 =49.1%

Maximum value of SAR (measured) = 22.1 W/kg

dB8
2

-4.40
-8.80
-13.21

-17.61

-22.1 femtn—
0dB = 22.1 W/kg = 13.44 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl s1i Log Mag 10.90dB/ Ref 0.000ds [F1]
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|CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration data:

CIA CAL-05.vid
Calibration Pracedure for SAR Validation Sources batween 0.7-3 GHz

May 12, 2021

D2600V2 - SN:1180

This calibration cerificate documents the lraceability lo national standards, which realize the physical units of measuramants {Sl).
Tha measuraments and the uncertainties with confidence probability are given on the following pages and are part of the cenificate.

Caflibration Equipment used (M&TE crilical for calibration)

Al calibratlons have been conducted in the closed |aboratory facility: environment temperature (22 < 3)°C and humidily < 70%.

Network Analyzer Agilent EB358A

Calibrated by,

Approved by:

SN US41080477

Namea
Jeftrey Katamean

Katja Pokovic

31-Mar-14 (in house chack Oct-20)

Funetion
Laboratoty Technician

Tachnical Manager

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

Primary Standards |0 # Gel Date (Certificate No.) Scheduled Calibration
Power meter NRP | aN: 104778 08-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 [No. 217-05291) Apr22

Power sansor NRP-Z91 SN: 103245 08-Apr-21 (No. 217-03292} Apr23

Reference 20 dB Attenuator SN: BH3384 (20k}) 09-Apr-21 (No. 217-03343) Apr-22

Type-N mizmatch combingation SN; 310082 / 06327 09-Apr-21 (No. 217-03344) Apr22

Feference Proba EX3DV4 SN: 7349 28-Dec-20 (Mo, EX3-7349_DPec20) Dac-21

DAE4 Sh: 601 02-Kov-20 (Mo, DAE4-501_Nov20) MNov-21

Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E44108 8N: GB39512475 30-O0t-14 {in house chack Oct-20) In hause check: Oct-22
Powar sansor HF 84814 SN: UB37292733 07-0Ocl1-15 (in house chack Oct-20) In house chack: Ocl-22
Powear sansar HP 84814 SN: MY41082317 07-0Ocl-15 (in house checlk QOci-20) In house check: Oci-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Ocl-22

In house check: Oct-21
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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:

a) |EEE 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 Technigues”, 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

c) |EC 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 Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 Systern 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.

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
measuremeril 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,

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 85%.
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Measurement Conditions

DASY system ¢onfiguration, as tar as not

ivan on pags 1.

DASY Version DASYS V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Rasolution dx, dy, dz =5 mm

Fraequency 2600 MHz + 1 MHz
Head TSL parameters

The following paramaters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°CG 39.0 1.96 mho/m

Measured Head TSL parameters (22.0+02)°C 372L6% 2.04 mho/m £ 6 %

Head TSL femperature change during test <(}.5°C —- —ee-
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 14.7 W/kg

SAR for nominal Head TSL paramsters

normalized to 1W

57.1 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input powar

6.45 W/kg

SAR for no<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>