Test Report N° 220316-05.TR08 Rev. 02

Annex E. Calibration Certificates

ID Device Type/Model NSui:ik?ér Manufacturer %zlj_ﬁ;;g?g
003-007 | Dosimetric E-field Probe EX3DV4 7465 SPEAG See altached
086-000 | Dosimetric E-Field probe EX3DV4 7455 SPEAG See aached
004-006 | Dosimetric E-Field probe EX3DV4 7604 SPEAG See attached
071-000 b d'\g't?jnsgisgg[g D750V3 1136 SPEAG | ot e
072-000 Vardation Ddie D835V2 4d192 SPEAG | Lyl o
073-000 Ve oy, D1750v2 1133 SPEAG | "Seegttached
074-000 o0 Mz SDVISL‘?;” D1900V2 5d197 SPEAG | ‘Seeatiached
075-000 Aeiiaten igre. D2300V2 1046 SPEAG | 'Seegtached
076-000 Aeiiaten are. D2600V2 1100 SPEAG | "Seegttached
404-000 3700 Mt iz SDVISL‘?;” D3700V2 1093 SPEAG | 'Secltached
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Test Report N° 220316-05.TR08

Dipole calibration

Rev. 02

According to the KDB 865664 D01, a dipole must be calibrated using a fully validated SAR system according to the
tissue dielectric parameters and SAR probe calibration frequency required for device testing. However, instead of the
typical annual calibration recommended by measurement standards, longer calibration intervals of up to three years
may be considered when it is demonstrated that the SAR target, impedance and return loss of a dipole have remain
stable according to the following requirements.

1.

When the most recent return-loss result, measured at least annually, deviates by less than 20% from the
previous measurement (i.e. value in dB % 0.2) and meeting the required 20 dB minimum return-loss requirement.

When the most recent measurement of the real and imaginary parts of the impedance, measured at least
annually, deviates by less than 5 Q from the previous measurement

ID #071-000 Dipole 750 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -27.9 494 -40j 2021-01-21
WREF Lab verification -29.9 491-31] 2022-01-17
ID #072-000 Dipole 835 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -22.9 46.9-6.2] 2021-01-21
WRF Lab verification -20.6 43.7-6.0j 2022-01-18
ID #073-000 Dipole 1750 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -28.5 46.5-0.7 2021-01-14
WREF Lab verification -29.3 46.7-0.0] 2022-01-18
ID #074-000 Dipole 1900 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -24 1 49.2+6.1] 2021-01-14
WREF Lab verification -21.9 50.6 +8.1]j 2022-01-18
ID #075-000 Dipole 2300 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -25.1 456-3.0j 2021-01-13
WREF Lab verification -26.6 48.3-43] 2022-01-17
ID #076-000 Dipole 2600 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -24.0 46.0-4.6] 2021-01-13
WREF Lab verification -24.9 466 -4.3] 2022-01-14
ID #404-000 Dipole 3700 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -20.1 41.3-2.3]j 2021-05-21
WREF Lab verification -23.8 46.3-5.0j 2022-05-19
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- - . AL LUTH .
Calibration Laboratory of SN/ o, 2, S Schweizerischer Kalibrierdienst
Schmid & Partner _ % c Service suisse d'étalonnage
Engineering AG ‘ E 7;_—-_\\_;_- Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % ,ﬁ\\\v‘ S Swiss Calibration Service
LT T

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories ;o the EA
Multilateral Agreement for the recognition of calibration certificates

[Intel:CorporationtSAS |

Accraditation No: SCS 0108

Client

[Gartieats No: DYS0V3-T136_Janzl |
[CALIBRATION CERTIFICATE - | |

Object [D750V3 - SN:1136 |
Calibration procedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Galibration date: [January 21, 2021 _ ]

This calibration certificate documents the traceability to national standards, which reallze the physical units of measurements (Sl).
The measurements and the uncertzintles with confidence probability are given on the following pages and are part of the cerificate,

Calibration Equipment used (M&TE critlcal for calibration}

Al calibrations have been conducted In the closed laboratory facility: environment temperature (22 £ 3)°C and humidity < 70%.

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

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH8394 (20k} ‘31-Mar-20 (No. 217-03106) Apr-21

Type-N mismaich combination SN: 310982706327  31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

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

Power meter E4419B SN: GB39512475 30-Oct-14 (Iin house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: US37292783 07-Oclt-15 {in house check Oct-20) In house check; Oct-22

Power sensor HP-8481A, SN: MY41092317 07-Oct-15 (in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 {in house check Oct-20) In house check: Oct-21
Name Function gnatpre

Calibrated by: Claudlo Leubler Laboratory Technician \ \ /

Approved by: Katfa Pakovic Technical Manager %@ ,/_

This calibration certificale shall not be'reproduced except in full without writlen approval of the laboratory.

Issued: January 21, 2021

Cerlificate No: D750V23-1136_Jan21
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Schmid & Partner ;E = Mm’—!‘. Service sulsse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland £ ,{r\\"\\\\* Swiss Calibration Service
Yelpr
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of caljbration 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) IEEE Sid 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

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity te 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"

Additional Documentation:
e} 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 Retumn 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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following paramefers-and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameie;s 22.0°C 419 0.89 mho/m
Measured Head TSL parameters (22.0+0.2)°C 41.4£6% 0.90 mho/m £ 6 %
Head TSL temperature change during test <0.5°C —_— —_
SAR result with Head TSL
SAR averagedover T cm® (1 g} of Head TSL Condition
SAR measured 250 mW input power 2.12 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.39 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input power 1.38 Wikg
SAR for nominal Head TSL parameters normalized to tW 5.47 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55,5 0.96 mho/m
Measured Body TSL parameters {22.0 £ 0.2)°C 55.5+6% 0.95 mho/m £ 6 %
Body TSL temperature-change during test <0.5°C —— —
SAR result with Body TSL
SAR averaged.over 1 cm? (1 g)lo‘fo_ody TSL Condition
SAR measured 250 mW input power 2.17 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.75 W/kg £17.0 % (k=2)
SAR averaged over 10-cm?® {10 g) of Body TSL condifion
SAR measured 250 mW input power 1.42 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.72 Wikg £ 16.5 % (k=2)

Certificate No: D750V3-1136_Jan21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

53.50-0.8]0Q

Retum Loss -29.3dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.40-4.0j0

Refum Loss ~-279dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.035ns

After long term use with 100W radiated power, only a slight warming.of the dipale 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

Cerlificate No: D750V3-1136_Jan21
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DASYS5 Validation Report for Head TSL

Date: 21.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1136

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

Medium parameters used: f =750 MHz; ¢ = 0.9 S/m; &= 41.4; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28.12.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
+ DASYS52 52.10.4(1527); SEMCAD X 14.6.1'4(7483)

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

Reference Value = 59.23 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.23 W/kg

SAR(1 g) = 2.12 W/kg; SAR(10 g) =1.38 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 65.4%

Maximum value of SAR (measured) = 2.84 W/kg

0dB =2.84 Wkg=4.53 dBW/kg

Certificate No: D750V3-1136_Jan21 Page 5 of 8






Impedance Measurement Plot for Head TSL
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DASY5 Validation:Report for Body TSL

Date: 21.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1136

Communication System: UID ¢ - CW;. Frequency: 750 MHz

Medium parameters used: £= 750 MHz; o = 0.95 S/m; & = 55.5; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI] €63.19-2011)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(10.23, 10.23, 10.23) @ 750 MHz; Calibrated: 28.12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
o Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
o DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 55.22 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.31 W/kg

SAR( g) = 2.17 W/kg; SAR(10 g) = 1.42 W/kg

Smallest distance from peaks to all points 3 dB below = 19.8. mm

Ratio of SAR at M2 to SAR at M1 =65.6%

Maximum value of SAR (measured) = 2.92 W/kg

0dB =292 Wkg=4.65dBWkg

Cerificate No; D750V3-1136_Jan21 Page 7 of 8





Impedance Measurement Plot for Body TSL

Fle View Channel Swgep Calibration Trace Scale Marker System Window Help
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Calibration Laboratory of s\\\\‘@‘%
Schmid & Partner i[* %
Engineering AG B
Zeughausstrasse 43, 8004 Zurich, Switzerland s ,ﬁ\\\p"
R B

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

) Swiss Calibration Service

Accreditation No.: SCS 0108

Client

[InfeliCorporation'SAS

Object

Calibration procedure(s)

Calibration date:

| ICartIﬁcata No: D ‘8—3‘5‘72—-431-9-2:.]5?@7[_—'
CALIBRATION CERTIFICATE -

|

[D835V2 - SN:4d192

QA CAL-05.vi1

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

tJanuary 21, 2021

Calibration Equipment used (M&TE critical for calibration}

This calibration certificate documents the traceability to national standards, which reallze the physical units of measurements (Sl).
The measurements and the uncertalnties with conpfidence probability are given an the following pages and are part of the certificate.

All calibrations have been conducted in the closed [aboratory facility: environment temperature (22 £ 3)°C and humldity < 70%.

Approved by:

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

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 163245 01-Apr-20 (No, 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH9394 (20K) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310882 /06327 31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No, DAE4-601_Nov20) Now-21

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

Power meter E4419B8 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: US37292783 07-Oct-15 {in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: MY41092317 07-0ct-15 (in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Qct-20) In house check: Oct-22

Netwaork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Name Function igny tu}v:}

Calibrated by: Claudio Leubler Laboratory Technictan

3.

KatJa Pokovic

Technical Manager

e

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

Issued: January 21, 2021

Cerlificate No: D835V24d192_.Jan21
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zsughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdianst
Service suisse d'étalonnage
Servizlo svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the slgnatq[ies to the EA
Multilateral Agreement for the recognition of calibration.certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Reconimended 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) frem hand-held and bedy-mounted devices used next fo the ear (frequency range of
300 MHz to 6 GHZz)", July 2016

c) 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"

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.

» [eed 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 Retumn Loss ensures low
reflected power. Ne uncertainty required.

e Flectrical 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 resulit.

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 comresponds to a coverage
probability of approximately 95%.

Certificate No: D835V2-4d192_Jan21 Page2of 8





Measurement Conditions
DASY system configuration, as far as nat given on page 1.

DASY Version DASY5 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

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 calc_ulationsJwere.applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 415 0.90 mho/m

Measured:Head TSL parameters {22.0+0.2)°C 41.2+£6% 0.92 mho/mx6 %

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

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

SAR measured 250 mW input power 2.47 Wikg

SAR for nominal Head TSL parameters normalized to 1W 9,70 Wikg % 17.0 % {k=2)

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

SAR measured 250 mwW input power 1.60 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.31 Wikg % 16.5 % {k=2)
Body TSL parameters

The following parameters and calculations were applied. :
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m

Measured Body TSL.parameters (22.0+£0.2)°C 55.3+6% 0.98 mho/m+6 %

Body TSL temperature change during test <0.5°C — —_
SAR result with Body TSL

SAR averaged-over 1 ecm® (1.g) of Bodg TSL Condition

SAR measured 250 mW input power 2.43 Wikg

SAR for nominal Body TSL parameters nomnalized to 1W 9.65 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.59 Wikg

SAR for nominal Body TSL parameters normalized to 1W 6.32 Wikg % 16.5 % (k=2)

Cerlificate No: D835V2-4d192 _Jan21 Page 3 of 8





Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 499Q-43jQ
Return Loss ~-27.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4690-6.2iQ
Retumn Loss ' -229dB

General Antenna Parameters and:Design

Electrical Delay (one direction) 1.390 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 direclly 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 amms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 21.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d192

Communication System; UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f= 835 MHz; 6 = 0.92 S/m; & = 41.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI €63.19-2011)

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
e DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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 = 63.79 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.74 W/kg,

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.6 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 =65.9%

Maximum value of SAR (measured) = 3.31 W/kg

0 dB=3.31 W/kg=5.20 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 21.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d192

Communication System: UID 0 - CW; Frequency: 835 MHz _
Medium parameters used: £= 835 MHz; = 0.98 S/m; &= 55.3; p= 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.85, 9.85, 9.85) @ 835 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
o DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 57.71 V/m; Power Drift =0.02 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.59 W/kg

Smallest distance from peaks to all points 3 dB below = 15 mm

Ratio of SAR at M2 to SAR at M1 =68.1%

Maximum value of SAR (measured) =3.19 W/kg

0dB =3.19 W/kg = 5.04.dBW/kg
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Impedance Measurement Plot for Body TSL
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Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
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Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Accreditation No.: SCGS 0108

Certificate No: D1750V2-1133_Jan21 |

CALIBRATION CERTIFICATE

Cbhject

Calibration precedure(s)

Calibration date:

[D1750V2 - SN:1133

QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

| January 14, 2021

Calibration Equipment used (M&TE critlcal for callbration)

This calibration certificate documents the traceabllity 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 Iahoratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Primary Slandards ID# Cal Date (Cerlificate No.} Scheduled Calibration
Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21 :
Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21
Power sensor NRP-Z91 SN:; 103245 01-Apr-20 (No. 217-03101) Apr-21
Reference 20 dB Attenuator SN: BHS394 (20k) 31-Mar-20 (No. 217-03106) Apr-21
Type-N mismatch comblnation SN: 310982/ 06327 31-Mar-20 (No, 217-03104) Apr-21
Reference Probe EX3DV4 SN: 7349 28-Dec-20 {(No. EX3-7349_Dec20) Dec-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-501_Nov20) Nov-21
Secondary Standards ID# Check Date {in house) Scheduled Check
Power meter E44198 8N: GB39512475 30-Cct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN:; US37292783 07-0ct-15 {in house check Oct-20) [n house check: Oct-22
Power sensor HP 8481A SN: MY41092317 07-0ct-15 {in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-20) In house check: Oct-22
Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 {in house check Oct-20) In house check: Qct-21

Name Function Signature
Calibrated by: Jeffrey Katzman Labaratory Techniclan // 2 é

e [2d

Approved by: Katja Pokovic Technlcal Manager

R —

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

Issued: January 20, 2021

Cerificate No: D1750V2-1133_Jan21
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizlo svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditatlon Service is one of the signatories to the EA
Multilateral Agreement 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) 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) 1EC 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) 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"

Additional Documentation:
e) 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 cettificate. 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.

s 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%.
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Measurement Conditions

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

DASY Version DASY5 v52,10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were.applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m

Measured Head TSL parameters (22.0+0.2)°C 39.4x6% 1.34 mho/m+6 %

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

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

SAR measured 250 mW input power 9.09 W/kg

SAR for nominal Head TSL paramsters

nomalized to 1W

36.7 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.77 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

19.2 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominat Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters {22.0+:0.2) °C 539+6% 1.45 mho/m+6 %
Body TSL temperature change during test <05°C - e
SAR resuit with Body TSL
SAR averaged over 1 cm?® (1 g} of Body TSL Condition
SAR measured 250 mW input power 9.11 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

37.1 Wikg x17.0 % (k=2)

SAR averaged over 10 cm®.(10 g) of Bady TSL

condition

SAR measured

250 mW input power

4.83 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

19.6 Wikg = 16.5 % (k=2)

Certificate No: D1750V2-1133_Jan21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.0Q-08jQ

Retum Loss -415dB
Antenna Parameters with Body TSL

Impedancs, transformed to feed point ' 4650-07JQ

Retum Loss - -28.5dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.219ns

After long termn use with 100W radiated power, only a slight wamming 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 leaded according te the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole [ength 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
feadpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG

Certificate No: D1750v2-1133_Jan21
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DASYS5 Validation Report for Head TSL

Date: 14.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1133

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: £ = 1750 MHz; ¢ = 1.34 S/m; &; = 39.4; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (JEEE/IEC/ANSI €63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS50 AA; Serial: 1001

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 107.0 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.09 W/kg; SAR(10 g) =4.77 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 =53.8%

Maximum value of SAR (measured) = 14.1 W/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1133

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: £ = 1750 MHz; ¢ = 1.45 S/m; & = 53.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.48, 8.48, 8.48) @ 1750 MHz; Calibrated: 28.12.2020

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.1 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) =9.11 W/kg; SAR(10.g) = 4.83 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 =56.3% '

Maximum value of SAR (measured) = 13.8 W/kg

-12.80

|
|

-16.00

0 dB = 13.8 W/kg = 11.40 dBW/kg
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Impedance Measurement Plot for Body TSL

Elle View Channel Sweep Calibration Trace Scale Marker System Window Help
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Accredited by the Swiss Accreditation Service (SAS)
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cient  [Intel Corporation SAS ] [Certificate No: D1900V2-5d197_Jan21 "]

Schwelzerischer Kalibrierdienst

Servizio svizzero di taratura

S

Service suisse d'étalonnage
C
S swiss Calibration Service

Accreditation No.: SCS 0108

CALIBRATION CERTIFICATE

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Object [D1900V2 - SN:5d197 ) ]
Calibration procedura(s) QA CAL-05.vii

——t

Calibration date: {January 14, 2021 1

This calibration certificate documents the traceabillity to nationat standards, which realize the physieal units of measurements (Sl).

The measurements and the uncertainiies with confidence probability are given on the following pages and are part of the ceartificate.

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 Callbration

Power meter NRP SN: 104778 - 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NAP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-ZH SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH3394 (20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310982706327  31-Mar-20 (No. 217-03104) Apr-21

Refarence Proba EX3DV4 SN; 7349 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

Secondary Standards 10 # Check Date {in house) Scheduled Check

Power meter E44198B SN: GB39512475 30-0ct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: US37292783 07-0c¢t-15 (in house check Oct-20) In house check: Oct-22

Power sensor HP B481A SN: MY41092317 07-Oct-15 (in house check Oct-20) In house check: Oct-22

RF generator R&S.SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check; Oct-21
Name Function . Signatura

Calibrated by: Jeffray Katzman Lahoratory Techniclan / ; g

Approved by: Katja Pokovic Technical Manager /Z ""g-,_c“- ———

Issued: January 20, 2021

This calibration certificate shall not ba reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of Sa, Schweizerischer Kalibrierdienst

. SN S
Schmid & Partner ;}\%—_’—{’mﬁ c Service sulsse d'étalonnage
Engineering AG g A Servizlo svizzero di taratura
NS S swi
Zeughausstrasse 43, 8004 Zurich, Switzerland A If;\\ X Swiss Calibration Service
LU A
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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 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

c) 1EC 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"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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 fiat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Relurn 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, 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%.
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Measurement Conditions

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

DASY Version DASYS V52.10.4

Extrapolation - Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
' Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2)°C 41.2+6% 1.39 mho/m+6 %

Head TSL temperature change during test <05°C — -
SAR result with Head TSL

SAR averaged-over 1 cm? (1 g) of Head TSL Conditicn

SAR measured 250 mW input power 9.71 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

39.3 Wikg £ 17.0 % (k=2)

SAR averaged aver 10:cm?® (10 g) of Head TSL

condition

SAR measured

250 mW input power

5.10 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

20.5 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22,0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 539+68% 149 mho/m+6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.94 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

SAR averaged over 10 cm? (10 g) of Body TSL

condition

SAR measured

250 mW input power

5.21 W/kg

SAR for nominal Body TSL parameters

nomalized to 1W

21.0 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d197_Jan21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 527Q+4.6jQ

Retumn Loss -257dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 492 Q +6.1]Q

Retum Loss -24.1dB
General Antenna Parameters and.-Design

Eiectrical Delay (one direction) 1.203 ns

Atfter Jong 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 am 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

Certificate No: D1900V2-5d197_Jan21
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DASYS5 Validation Report for Head TSL

Date: 14.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d197

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.39 S/m; &; =41.2; p=1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0-(front); Type: QD 000 P50 AA; Serial: 1001

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 108.4 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) =9.71 W/kg; SAR(10 g) =5.10 W/kg

Smallest distance from peaks to all points 3 dB below =9.1 mm

Ratio of SAR at M2 to SAR at M1 =55.8%

Maximum value of SAR (measured) = 14.9 W/kg

|

|

L’ — e ——— - — S~
0dB = 14.9 W/kg = 11.73 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.01.2021

Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d197

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: £f= 1900 MHz; o = 1.49 S/m; &= 53.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanic_:al Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.0 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) =9.94 W/kg; SAR(10 g) =5.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 =55.3%

Maximum value of SAR (measured) = 15.3 W/kg

.

0dB = 15.3 Wrkg = 11.85 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of &\\‘@m/

- Y, S Schweizerischer Kalibrierdienst
H - o
Schmid & Partner ;E\\-—\"'—‘/-—’E : HE—E‘. c Service suisse d'étalonnage
Engineering AG ST Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service

Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

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

[Intel Corporation SAS B
CALIBRATION CERTIFICATE

Client [Cerfllicate No: D2300V2-1046_Jan21 " :

Object [D2300V2 - SN:1046 -
Galibration procedure(s) QA CAL-05.vi1 - T mmTm e 1:
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz |

l !

[January 13, 2021

Calibration date:

“This catibration certificate decuments the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncerlainties with confidence probability are given on the following pagas and are part of the certificate.

All calibrations have been conducted in the closed laboratory fagility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Slandards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power metar NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21
Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21
Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No., 217-03101) Apr21
Reference 20 dB Attenuator SN: BH9394.(20k} 31-Mar-20 (No. 217-03108}) Apr21
Type-N mismatch combination SN; 310982/06327  31-Mar-20 (No. 217-03104) Apr-21
Reference Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dsac20) Dec-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21
Secondary Standards D # Check Dats {in house) Scheduled Check
Power meter E4415B SN: GB38512475 30-Oct-14 (in house check Oct-20} In house check: Oct-22
Power sensor HP 8481A SN: US37292783 07-Cct-15 (in house chack Oct-20) In house check: Oct-22
Power sensor HP 84814 SN: MY41092317 07-Oct-15 (in house check Oct-20) In house check: Qct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in houssa check Oct-20) In house check: Oct-22
Network Analyzer Agilent ES358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Name Function Signature
Calibrated by; ’Tsﬁrey Katzman Laboratory Techniclan T _; ~ é_ Tt ]
Approved by: Kalja Pokovic Technical Manager "'"‘"‘;%‘?'Z v

_ Issued: January 13, 2021
‘This calibration ceriificate shall not be reproduced:except in full without written approval of the laboratory.
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Hyuin
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the slg_naturles.to the EA
Multilateral Agreement 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) |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 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

c) 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”

Additional Documentation:
e) DASY4/5 System Handboeok

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.

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.

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

SAR measured: SAR measured at the stated anienna 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 staied as the standard uncertainty of measurement
muliiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2300 MHz =1 MHz
Head TSL parameters

The following parameters and caiculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.5 1.67 mho/m

Measured Head TSL parameters {22.0+0.2) °C 38.7+6% 1.71 mho/m =6 %

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

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

SAR measured 250 mW input power 12.3 Wikg

SAR for nominal Head TSL parameters normalized to 1W 48.4 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.90 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.4 W/kg =16.5 % (k=2)
Body TSL parameters

The following parameters and calculations wers applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 529 1.81 mho/m

Measured Body TSL parameters (22.0+0.2) °C 51.8x6% 1.86 mho/m 6 %

Body TSL temperature change during test <05°C —_ ——
SAR result with Body TSL

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

SAR measured 250 mW input power 12.2 Wikg

SAR for nominal Body TSL parameters normalized to 1W 47.9 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.86 Wikg

SAR for nominal Body TSL parameters nomalized to 1W 23.2 Wikg = 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

48.7Q-46iQ

Retumn Loss

-26.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

456Q-3.0jQ

Retumn Loss -25.1dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.170 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 conductar of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shori-circuited for DC-signals. On some of the dipoles, smalt end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Condilions® 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 tothe dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Cerlificate No: D2300V2-1046_Jan21
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DASYS5 Validation:Report for Head TSL

Date: 13.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1046

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; 6 = 1.71 S/m; & = 38.7; p = 1000 ke/m?
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2300 MHz; Calibrated: 28.12.2020

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY352 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 115.9 V./m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 22.6 W/kg

SAR(1 g) = 12.3 W/kg; SAR(10 g) = 5.90 W/kg

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

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

Maximum value of SAR (measured) = 19.4 Wikg

-12.00

-16.00

-20.00
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Impedance Measurement Plot for Head TSL
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2.300000 GHz

15.096 pF

2.300000 GHz

48.682 O
-4.5838 Q
48.24¥ mU
-103.26 °

Ch1A&vg= 20 |
i] Chi:Start 2.10000 GHz = —— Stop 2.50000 GHz |
w00 hesd > 1 2.00000 GHz -26.331 dB|
0.00 |
15.00
1000 [——— — i

15.00 e == f
20.00 T ] ;
}
[25.00 T~ Za |
30.00 \\ // ‘
35,00 j
40060 | Ch1Ava= LG \ [
Chi: Start 2.10000 GHz  —— Stop 250000 GHz ;~L

" Status CHT: '511 ' ' | C*1-Patt

Avg=20Delay

LCL

Certificate No; D2300V2-1046_Jan21

Page 6 of 8





DASYS Validation Report for Body TSL

Date: 13.01.,2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1046

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; ¢ = 1.86 S/m; & = 51.8; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8:13, 8.13, 8.13) @ 2300 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (back); Type: QD-000 P50 AA; Serial: 1002

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=250- mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 108.6 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 22.8 W/kg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.86 W/kg

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

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

Maximum value of SAR (measured) = 19.2 W/kg

-12.60

-16.80

0dB = 19.2 W/kg = 12.83 dBW/kg

-21.00
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Impedance Measurement Plot for Body TSL
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Zeughausstrasse 43, 8004 Zurich, Switzerland {'4, ,ﬁ‘\\,@" S Swiss Calibration Service
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Accraediled by the Swiss Accraditation Service (SAS) ' Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatques to the EA
Multifateral Agreement for the recognition of calibration certificates

citent  [Intel Corporation SAS ] [ Certificate No: D2600V 2-1100_Jan2 l

CALIBRATION CERTIFICATE

Object D2600V2 - SN:1100 !

Calibration procedura(s) QA CAL-05.vI1
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: [January 13, 2021

T

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the:uncertaintles with confidence probabllity are given on the following pages and are part of the cettificate.

All calibrations have been conducted In the closedileboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Cenificate No.) Schaduled Calibration

Power meter NAP SN: 104778 01-Apr-20 {No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 {No. 217-03100) Apr-21

Power sensor NAP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH9394 (20k) 31-Mar-20 (No, 217-03106) Apr-21

Type-N mismatch comblnation SN:310982/06327  31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN: 7349 28-Dac-20 {No. EX3-7349_Dec20) Dec-21

DAE4 SN; 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

Secondary Standards ID-# Check Data (in house) Scheduled Chack

Power meter E44198 SN: GB39512475 30-0Oct-14 {in house chack Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: US37292783 07-0Oct-15 (in housa check Oct-20) In house check: Oct-22

Paower sensor HP B481A SN: MY41002317 07-0ct-15 (in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house chack: Oct-21
Name Function Signature

Calibrated by: Joffrey Katzman 1 ahoratory Technician /7 é

Approved by: Katja Pokovic Technical Manager / ﬁ

Issued: January 13, 2021

This calibration certificate shall not ba reproduced except in full without written approval of the [aboratary.
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Calibration Laboratory of

S Schwelzerischer Kalibrierdienst
Schmid & Partner Service sulsse d'étalonnage
Engineering AG c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the slgnatories to the EA
Multilateral Agreement 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) IEEE Std 1528-2013, “IEEE Recommended-Practice for Deiermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the*Human Head from Wireless
Communications Devices: Measurément 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

c) IEC 62209-2, "Procedure to:determine the Specific Absorption Rate (SAR) for wireless
communication devices used inclose 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"

Additional Pocumentation:
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.

¢ Antenna Paramelers 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 Retum 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 Retum 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.

o  SAR nommalized: 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy, dz =5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+£02)°C 376x6% 2.04 mho/m £ 6 %
Head TSL temperature change during test <05°C _— —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Hedd TSL Candition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.1 Wikg * 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 Wikg £16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied. _
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.5 2,16 mho/m
Measured Body TSL parameters (220x0.2)°C 50.9+6% 2.22mho/m+6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8 Wikg
SAR for nominal-Body TSL parameters normalized to TW 54.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power €6.10 W/kg
SAR for nominal Body TSL parameters normalized to 1W 241 Wikg £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 ' 49.1Q-53jQ
Retum Loss -253dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.00Q-46jQ
Retum Loss -24.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.156 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 improvematching 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 stil
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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DASYS5 Validation Report for Head TSL

Date: 13.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1100

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MEz; ¢ = 2.04 S/m; &= 37.6; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250. mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 118.5 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 49,6%

Maximum value of SAR (measured) = 24.0 W/kg

0dB =24.0 Wkg = 13.8 dBBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 13.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1100

Communication System: UID 0 - CW;-Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; 6 =2.22 S/m; &= 50.9; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.91, 7.91, 7.91) @ 2600 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibratior for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 110.1 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) =27.4 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.1 W/kg

Smallest distance from peaks to all points 3 dB below = 8.2 mm

Ratio of SAR at M2 to SAR at M1 =51.1%

Maximum value of SAR (measured) = 22.9 W/kg

3 -12.00

1-16.00

-8.00

-20.00

0.dB =22.9 W/kg =13.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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The Swiss Accreditation Service is one.of the siggatprig]s tothe EA
Multilateral Agreement for the recognition of calibration certificates

[intel Corporation SAS |
LIBRATION CERTIFICATE )

Client

7A

[Ceriificate No: D3700V2-1093_ May21 J

{D3700V2 - SN:1093 |

Calibration procedure(s)

QA CAL-22.v6 7
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date:

[May 04, 2021

This calibration certificate documents-the traceabiliﬁy to national standards, which realize-the physical units of measurements (SI).
The measurements and the uncertainties with confifdence probability-are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 & 8)°C and humidity < 70%.

Calibration Equipment used (M&TE critical-for calibration)

Network Analyzer Agilent E8358A

Calibrated by:

Approved by:

SN: US41080477

Name

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

Function

In house check: Oct-21

Signature

{
Primary Standards ID # Cal Date.(Certificate No.) Scheduled Calibration \
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22 i
Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22 '
Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22 !
Reference 20 dB Attenuator SN: BH9394 (20K) 09-Apr-21 (No. 217-03343) Apr-22 1
Type-N mismatch combination SN: 310982 / 06327 09-Apr-21 (No. 217-03344) Apr-22
Reference Probe. EX3DV4 SN: 3503 ’ 30:-Dec-20-(No. EX3-3503_Dec20) Dec-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21
Secondary Standards 1D # Check Date (in house) ‘Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14-(in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: US37292783 07-Oct-15 (in.house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: MY41092317 07-Oct-15:(in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Michael Weber

Laboratory Technician

AR

Katja Pokovic

‘Technical:Manager

Issued: May 11, 2021

This calibration certificate shall.not be reproduced-except.in full without written approval of the laboratory.
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Multilateral Agreement 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) IEEE Std 1528-2013, “IEEE Recommended: Practice for Determining the Peak Spatial-
Averaged Specific Absorptlon Rate-(SAR)-in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurément 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) 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 Measu_rement‘*Re‘,quirements for 100 MHz to 6 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 frequeney 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 L.oss: 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 u'ncertaihty required.

o FElectrical’ Delay: One-way-delay-betweenthe 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.

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

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

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

DASY Version DASY5 V52.10.4
Extrapolation - VAdﬂ)ancedsExtrapol,at_ion

Phantom R Mcj‘dqlap Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

. Eix, d¥;4.hm, dz =1.4mm

Graded Ratio = 1.4 (Z direction)

Frequency

3700 MHz + 1 MHz

Head TSL parameters

The following parameters.and.calculatiohs.were applied.

Temperature Permittivity Conductivity
Nomihal::HegdsTSL.;paraméiérs _ 22.0°C 37.7 3.12 mho/m
MeasuredHead TSL parameters (22.0 +0.2) °C 37.0:6 % 3.09 mho/m =6 %
Head TSL .temper_a_ture;ghgnge duriﬁg;~test <05°C - -
SAR result with Head TSL
SAR averaged aver 1-cm?® (1. g) pffl-l_eédrTSL Condition
SAR meééur’gd 100 mW input.power 6.78 W/kg

SAR for nominal Head TS'I;_‘:pa,rgmgte,rf's

normalized to 1W

67.6 W/kg = 19.9 % (k=2)

SAR averaged over 10.cm? (10.g).of Head TSL

condition

SAR measured

100 mW input power

2.46 W/kg

SAR for-nominal: He,éd TéLjéargmeteﬁs

normalized to 1W

24.5 W/kg = 19.5 % (k=2)

Body TSL parameters
The following: parameters and calculat_iohsﬂwer_e apﬂplied.

_ ' ' Temperature Permittivity Conductivity
NominalfBo,c!y-TSL:garéme;térs ) 22.0°C 51.0 3.55 mho/m
Measured Body: TSL'p?réméters 7 ' .(_22.0 + 0.2)°C 51.5+6% 3.50 mho/m + 6 %
Body TSL temgt{tai(lre1¢,hgnge dUriﬁ'gfite‘gt; ' <0.5°C —— -

SAR result with Body TSL
SAR ‘averaggdfoyen 1cm? ;(1azg):qf:3§>x§ly TSL ' ~ Condition
SAR measured ‘ _ " 100 mW input power 6.18 W/kg

_norma]izad_ to 1W

62.1 W/kg +19.9 % (k=2)

SAR averaged over 10.cm? ,(_1ng)7:_of;|3_§dy: TSL

condition

SAR measured

2.21 W/kg

SAR for nominal Body TSL‘para_metéris

. 100.mW input power

normalized to 1W

22.2 W/kg * 19.5 % (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: 419Q+1.1jQ

Return Loss -21.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feedl.pointi, o ' _ 413Q+23jQ

Return Loss - -20.1 dB

General Antenna-Parameters and Design

Electrical Delay (one-direction) ' 1.103 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. Oh some of the dipoles, small end caps
are added to the.dipole arms in.orderto i improve matchlng 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
accordingto the Standard.

No excessive force must be:applied to the. dlpole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by . o SPEAG
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DASYS5 Validation Report for Head TSL

Date: 04.05.2021
Test Laboratory: SPEAG, Zurich, Swit;erland:
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1093

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f = 3700 MHz; o = 3.09 S/m;-&; = 37.0; p = 1000 kg/m>
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN3503; ‘CoﬁvF(a7'.73, 7.73,7.73) @ 3700 MHz; Calibrated: 30.12.2020

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

Electronics: DAE4 Sn601; Calibrated: 02.11.2020
Phantom: Flat Phantom 5.0 (frofnt‘); Type: QD:000 P50 AA; Serial: 1001

DASY52.52.10:4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mim (8x8x8)/Cube:0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.33 V/m; Rower Drift = 0.02 dB

Peak SAR (extrapolated) = 19.3 W/kg

SAR(1 g) = 6.78 W/kg; SAR(10 g) = 2.46 W/kg

Smallest distance from peaks.to-all poirits 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at-M1 = 72.5%

Maximum value of SAR (measured) ='13.2 W/kg

0dB=132Wikg=11.19dBWkg
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Impedance Measurement Plot for Head TSL
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DASY5-Validation:Report for Body TSL

Date: 03.05.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1093

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f = 3700 MHz; o = 3.50 S/m; & = 51.5; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(7.31, 7.31, 7.31) @ 3700 MHz; Calibrated: 30.12.2020

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (back); Type: QD:000 P50 AA; Serial: 1002

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

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.48 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 6:18 W/kg; SAR(10-g) = 2.21 W/kg

Smallest distance from peaks to.all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 =75.5%

Maximum value of SAR (measured) =:12.0 W/kg

0dB =120 Wikg=10.79dBWikg
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Impedance Measurement Plot for Body. TSL
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