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Appendix C. Calibration Certificate

C.1. E-Field Probe EX3DV4 (Serial No. 3921 / Control No. WA0002)

Please see the following pages.
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8-4 Shiomi Kisarazu-shi Chiba-ken, 292-0834, Japan
PHONE +81 438 37 2750 FAX +81 438 37 1021
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Calibration Laboratory of J\E,; g Schweizerisehor Kalibriardionst
Schmid & Partner iy S C Service suisse d'étalonnage
Engineering AG s s Servizlo svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland '-4_{-/’/'-:\;}'-‘" Swizs Calibration Sarvice
‘At

Accrodibed by the Swiss Acereditation Service [SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service is one of the signatories to the E&

Multilateral Ag it for thie gnition of calibration certificates

Gliank SONY Global M&O (RCC) Cartificate No: EX3-3921_0ct20
[CALIBRATION CERTIFICATE

l i EX3DV4 - SM:3621

| Caloration pracedure(s) QA CAL-01.v8, QA CAL-14.v6, QA CAL-23.v5, QA CAL-254T

Calibration procedure for dosimetric E-field probes

Calibration date: October 21, 2020

This calbration certficate documents the traceability fo national standards, which realize the physical units of maesurements (51}
Thee rassuremants and the uncarainias with confidence probability are given an the fallowing pages and are part of the cerificats.

All calibralions have been conductad in the dosed laboratory facility: environment temperature (22 + 3)°0 and homidity < 70%.,

Calibration Equipment usad (MATE critical for calibration)

I'-'r|ma.ry Standards []%] Cal Date [Canificala Ma.) Sohaduled Calibration
_Power meter NRP SM: 104778 01-Apr-20 (Mo, 217-03100M3101) Apr-21
Power sensor NRP-Z81 S 103244 -Apr-20 (Mo, 217-03100) Apr-21
Power sensod NRP-Z01 SM: 103245 H-Apr-20 (Mo, 217-03101) Apr-21
Referanca 20 d8 Atterustor SM: CC2552 (3 31-Mar-20 (o, 217-03106) Apr=21 _
DAED SM: 860 27-Dac-19 (No. DAES-B60_Dec1d) Drac-20
Rederanca Probe ES30VE 5M: 3013 3-Dac-148 {Mo, ES3-3013_Deci9) Dac-20
Secondary Standards 10 Chack Date (in howss) Schedulad Chack
Power mater E44198 SN GB41Z93874 | D6-Apr-16 fin housa check Jun-20) In house check: Jun2z
| Power sensar E44124 | = Mv414pa087 | 0B-Apr-16 fin house chedk Jun-20) In hause chack: Jun-22
| Power sensar E44124 Sh: DO0110210 | DE-Apr-16 (in houss check Jun-20) In house check: Jun-22
RF genaratar HP BE480 SH: US3E4ZLMH 700 C4-Aug-B {in houss chesk Jun-20) I huse check: Jun-22
| Metwiork Analyzer EE353A SN US41080477 31-Mar-14 (in house chack Oct-20) In hause check: Oet-24

Hame Furiction [ Sigghat
Calibrated by: Claudia Leubler Labaratary Technician \ I
_',f’lé_;
Approwed by Katjn Pokowic Technical Manager ﬂ;é

Issued: October 23, 2020

This calibration certificale shall not be reproduced except n full withaut written approval of the laboratary

Certificate Mo EX3-3321_0ct20 Page 1 of 10
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-

Cerificale No: EX3-3021_0ci20 Page 2 of 10

Calibration Laboratory of A, §  Schweizerischer Kalibrierdionst

Schmid & Partner P C Sarvice sulsse d'étalonnage
Engineering AG e Servizio svizzero di larstura

Zeughaussirasse 43, B004 Zurich, Switesrtand '*2¢:;E\x_;\? S Swiss Calibration Service

Apcradied by the Swiss Accreditation Sendce (S45) Accreditation Mo.: SCS 0108

The Swiss Accreditation Service is one of the signetories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

MORM:x,y.z sensitivity in free space

ConvF sensitivity in TSL  NORM»y,z

DCP dicde compression polit

CF crest factor (1/duty_cyclay of the RF signal

ABCD madulation dependant lInearization parameters

Polarization ¢ 4 rotation arcund probe axis

Palarization & 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0z normal to probe axis

Connectar Angle imformation used in DASY system to align probe sensor X to the robot coocrdinate system

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Techmiques”, June 2013

b} 1EC 62209-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mountad devices used next to the ear (frequency range of 300 MHz to & GHz)", July 201&

c) IEC 62209-2, "Procedure o determine the Specific Absorplion Rate [SAR) for wireless communication devices
used in cloze proximity to the human body (frequency ranga of 30 MHz to 6 GHz)", March 2010

d} KDB 865664, "SAR Measurement Requirements for 100 MHz ta & GHz"

Methods Applied and Interpretation of Parameters:

NORMx, v, z: Assessed for E-field polarization 8 = 0 (f < 500 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
NORMzx.y,z are only intermediate values, i.e., the uncertainties of NORMzx v,z does not affect the E*-fiakd
uncertainty inside TSL (see below CarvF).

NORM{x, y.z = NORMz: y.2 * freguency_response (sea Frequency Response Chart). This linearization is
implamented in DASYY software versions later than 4.2, The uncedainty of the freguency respanse s includad
in the stated uncertainty of ComvF,

DCPyx, .z DCP are numerical linearization parameters assessed based an the data of power swaep with CW
signal (no uncertainty required). DCP does not depend on frequency nar media.

PAR: PAR ig tha Peak to Average Ratio that is not calibrated but determined bazsad on the signal
charactaristics

Az By .z Cxyz O y.z: VRx 2z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameaters do nat depand on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ComvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Temperature Transfar
Standard for f = 800 MHz) and inside waveguidae using analytical fizld distributions based on power
measurements for f > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASYS software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORME.y.z ™ ConwF wheraby the uncertainty corresponds to that given for ConvF. & frequency dependent
ComvF is used in DASY varsion 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

Spherical izotropy (30 deviation from isatropy): in a field of low gradiants realized wsing a flat phantom
axposed by a paich antenna.

Sensor Offset: The sensor offset corresponds to the offset of virteal measurement center from the probe tip
{on probe axis), Mo olerance required.

Cormnector Angle: Tha angle is assessed using the infarmation gained by determining the NORMx (no
uncertainty requirad).

Issued: February 5, 2021 Page 36 of 60

Sony Global Manufacturing & Operations Corporation EMC/RF Test Laboratory, Main Lab.
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EXI0DVE — BN:3S21 October 21, 2020
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3921

Basic Calibration Paran]etem

Sensor X Sensor Y Sensor Z Unc (k=2)
{ Worm jpvitvim)') | 0.47 D42 0.46 [ 101 %
[DCP imVF | 104.1 102.6 1 1028 |
Calibration Results for Modulation Response . -
uiD Communication System Name A B c D VR Max Unc"
dB dBvpv dB mv dev, (=2}
0 oW ® 0.0 0.0 1.0 000 | 1377 | 233 % | t47 %
I 0.0 0.0 1.0 1481
Z 0.0 0.0 1.0 140.1

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

: The uncatainties of Mam XY ,Z do not allact the E'-lield uncansinty inside TSL (see Peges 5 and &).

Mumerical lingarization parametar: uncerainty nol required.
E Uncersinly is determined using the max. deviafion from Enear response applying rectanguler distribution and is expressed for the square of the
fiald valua,

Certificate Mo: EX3-3321_0ct20 Page 3af 10

Sony Global Manufacturing & Operations Corporation EMC/RF Test Laboratory, Main Lab.
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EX3IDV4- BN:3821 Oclober 21, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3921

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -56
Mechanical Surface Detection Mode enablad
Optical Surfaca Datection Mode disabled
Probe Overall Length 337 mm
Proba Body Diarmeter o 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Prabe Tip to Sensor Y Calibration Poing 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 1.4 mm |

Note: Measureament distance from surface can be increased to 3-4 mm for an Area Scan job.

Certificate Mo: EX3-3521_0ct20 Fage 4 of 10

Sony Global Manufacturing & Operations Corporation EMC/RF Test Laboratory, Main Lab.
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EXI0W4— SN:3021 Cctober 21, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3921

Calibration Parameter Determined in Head Tissue Simulating Media

Relathve Conductivity Dapth = Unc

fiMHz)® | Pormittivity 15m)* ConvFX | ConvFY | ConwFZ | Alpha® |  (mm) (=2}
i) 41.9 089 10.73 10.73 10.73 0.54 0.90 . +12.0 %
B35 41.5 0.90 10.29 10.29 10.29 0.38 1.02 +12.0 %
an0 41,5 0.97 10.00 10.00 10.00 0.48 0.87 $£12.0%
1450 40.5 1.20 B.04 8.94 8.94 0.35 0.80 +12.0 %
1750 40,1 1.37 B.54 8.64 B.64 0.31 0.86 + 12,0 %
1950 40.0 1.40 B.A2 842 B2 0.27 0.86 + 120 %
2300 38.5 1.67 7.91 7.01 7.1 0.35 .86 +12.0'%
2450 302 1.80 7.82 7.82 7.82 0.35 0.86 £ 12.0%
2800 38.0 1.96 7.64 7.64 764 0.34 .86 +12.0%
3500 3r.g 2.91 7.10 7.10 7.10 0.30 1.35 $13.1%
3900 375 3.32 6.80 6.80 6.80 0.35 1,50 +13.1%
4600 36.7 4.04 6.50 5.50 | 6.50 0.35 1.80 #1341 %
5200 36.0 4.66 5.61 5.61 5.61 0.40 1.80 +13.1%
5300 3549 4.76 5.40 540 5.40 040 1.80 +131%
5500 35.6 4.96 4.08 4.98 4.08 040 1.80 +131 %
5600 355 5.07 4 84 4.84 4,84 0.40 180 | £13.1%
5800 353 527 5.00 5.00 5.00 040 1.80 +131 %

“ Frequency validity above 300 MHZ of £ 100 MHz only appies for DASY w4 and higher (see Pags 2), else il & restricted 1o = 50 MHz, The
wnceriainty is the RS5 of the CorvF uncertainty &t calibeation fregquency and the uncertainty for the indicated frequency Band, Frequency validity
balorw 300 MHz Is £ 10, 25, 40, 50 and T0 MHz for ConvF sssessments 8t 30, B4, 128, 150 and 220 MHz respectivaly. Velidity of ConvF sasessad at
E MHz iz 4-0 MHz, and ConF assessed of 13 MHz is 0-19 MHz. Above 5§ GHz freguency valdity can be exdendad ta 2 110 Mz

" AL frequencies balow 3 GHz, the valdity of fissue parametes (c and o) can be relased fo £ 1056 if Bqusd compensation formuia is applied to
measured SAR values. A frequancies abova 3 GHz, the validity of tissue parameters (@ and o) is restrictad to + 5%. The uncertainty is the RSS of
Il_ﬂB ConwF uncedeinty for mdicated target Ilssue parametars,

* il phaDepth ane determined during calibraion. SPEAS wamangs that the remaining daviation dus to the boundary effect after compensation is
Bhways less than 1 1% for frequencies below 3 GHz and below + 2% lor frequencies bebeeen 3-5 GHz al any distance larger ihan half ihe probe ip
diarmater froem the baundary

Cerificate Mo: EX3-3931_0ct20 Page 5ol 10

Sony Global Manufacturing & Operations Corporation EMC/RF Test Laboratory, Main Lab.
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EX30Va- 5N:3921 Cclober 21, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3921

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) ® Pa?s:mi:;y‘ cq?gmi;ﬂy ConvF X | ComvF Y | ConwFZ | Alpha® | D{.‘r:r?}“ 1l:.-n§:|
2450 2.7 1.95 7.74 7.74 T.74 0.26 0.88 1120 %
5200 49.0 5.30 4.95 4.95 4.95 0.50 1.80 +13.1 %
5300 48.9 5.42 4.85 4.85 4.85 0.50 1.90 +131 %
5500 48.6 5.65 4.28 4.28 4,28 0.50 1.80 +13.1 %
5600 48.5 5.77 4.08 4.08 408 | ns0 180 | +131 %
5800 48.2 6500 4.34 4,34 4,34 0.50 1.80 #1341 %

* Fraquency validity above 300 Mz of £ 100 MHz anty spplies for DASY w4.4 and higher (sae Page 2, elsa it ks restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibralion frequancy and the uncartsinty for the indicated frequency band. Frequency validity
bebow 300 MHz is £ 10, 25, 40, 50 and T0 MHz for ConvF assassmeants at 30, 64, 128, 150 and 220 MHz respectively. Valdity of Come assessed at
G MHz is 4-3 MHEZ, and CorvF assessed al 13 MHz ig 3-19 MHz Above 5 GHz frequancy validily can be exdended bo £ 110 MHz.

¥ T} Iraquancies balow 3 GHz, the validily of lissus parametans (o and o) can b refaxed to + 10% i liquid compensalion formula & applied o
measuned SAR values. A frequencies above 3 GHz, the validity of tissue parameters (& and o) is restnicled to + 5%. The uncertainty is the RSS of
the CorvF uncertainty fior indicated target issua parematars.

L Alpha'Deplh ane delesmined during calibralion. SPEAG warrants that the remaining desiation due fo the boundary effect after compensation is
ahways less than £ 1% fior frequencies below 3 GHz end balew + 2% for frequencies babween 3-6 GHz al any distance larger than half ihe probe Lo
diameder fram the boundary,

Cerlificate Mo: EX3-3821_0ct20 Page 6 of 10
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EX3DWd— SH:3821

Frequency response (normalized)

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

0.5 I I - I A T T NN S N N RO AN A A T

Octaber 21, 2020

—

T i
500 1000 1500

f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

i i |
2000 2500 3000

Certificate No: EX3-3821_Oct20
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EX3IDN4— SM:3521

=600 MHz, TEM =1800 MHz R22
. ¢ | ) o
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Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)
Certificale Mo: EX3-3921_0ci20 Fage 8 of 10

October 21, 2020

Receiving Pattern (¢), 9 = 0°

Sony Global Manufacturing & Operations Corporation EMC/RF Test Laboratory, Main Lab.

8-4 Shiomi Kisarazu-shi Chiba-ken, 292-0834, Japan
PHONE +81 438 37 2750 FAX +81 438 37 1021
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EX3DW4- SN:3921

Octolpar 241, 2020

Dynamic Range f(SARpeaq)
(TEM cell , feva= 1900 MHz)

1054

Input Signal [uv]

108

0

RTiL e

10

10° 10 10
SAR [mWfem3]
X .
mat compensated

10 [ng)

Error [dE]

103

10 108

SAR [miWicm3]

not compeansated compensated

Uncertainty of Linearity Assessment: £ 0.8% (k=2)

Certificate Mo: EX3-3921_0c120
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Sony Global Manufacturing & Operations Corporation EMC/RF Test Laboratory, Main Lab.
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EX3IDWV4- 5N:3821

October 21, 2020

Conversion Factor Assessment
f= 900 MHz.WGLS RS (H_convF)

f= 1760 MHz. WGLS R22 (H_convF)

SR [Wpay

]
[ ] []
arakw Beiramwl

40
2[mm)

|

L]

Deviation from Isotropy in Liquid
Error (4§, 3), f= 900 MHz

=
=
o
=
[
=]

10 -048 -8 -04 02 0.0 0.2 04 08 08 1.4
Uncertainty of Spherical 1sotropy Assessment: £ 2.6% (k=2)

Cartificate Mo: EX3-3921_0ct20
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C.2. System Validation Dipole D2450V2 (Serial No. 936 / Control No. WA0026)

Please see the following pages.
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Tevghaussiragse 43, 8004 Zurich, Switzerland

Accrediled by the Sweae Accreditation Service (SAS)

5 Schwelzerscher Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Acereditation No.: SCS 0108

The Swiss Accredilation Service ks one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  SONY Global M&O (RCC)
CALIBRATION CERTIFICATE

Centificate No: D2450V2-936_Jun20

Digjact D2450W2 - SM:936

QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration procedurs|s)

Calibration dats:

June 12, 2020

This calibration cedificate dooumants the traceabilily 1o national standards, which realize the physical units of measwemsants [S|:I.
The measurements and (he uncarainties with conlidence probability ame gven on the following pages and are pan of the cartdlcata.

All calibrations have bean conducted in the dosed laboratory facility: arvdronmant lempariiure (22 = 3)°0 and hurmidly < TO0%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards INE Cal Date (Cerificale Mo.) Scheduled Calibratian
Power meter NRF | 5M: 104778 01-Apr-20 (No. 217-0310003101) Apr-21
Power sensor MEF-Z81 SM: 103244 01-Apr-20 (No. 217-03100) Apr-21
Power sansor MEP-Z81 5M: 103245 O1-Apr-20 (Mo. 217-03101) Apr-21
Rederence 20 dB Atlenuatar SM: BHZA94 (20k) 51-haar-20 (Ma. 217-03108) Apr-21
Type-N mismalch combination 5M: 310882 / DE3AT S31-har-20 {Ma. 217-03104) Apr-21
| Redarence Probe EX30W4 SM: 7405 S1-Dec-18 (Mo, EX3-T405_Dec1d) Dec-20
| DAE4 SM: 601 27-Dec-18 (No. DAE4-601_Dec13) Dec-20 |
Secondary Slandards 1D # Check Date (in housa) Schedulad Theck

Powear meter E44188

Powar sensor HP B4814

Powar sensor HP B4814

RF ganarator RAS SMT-06
Metwork Analyzer Agilant EB3584

SN: GBARE12475
| SM: LS3T292783
| SH: MY 082317
SN 100872
SM: US4 080477

30-0ct-14 ({in howse check Fab-1%)
07-0ct-15 (in howse check Qat-18)
07-0et-15 (in howse check Oct-18)
1E=Jun-15 [in house check Oct-18)
31-Mar-14 {in housa check Oct-19)

In house check: Cct-20
In house chieck: Cct-20
In house check: Oct-20
I houss chieck: Oct-20
In houss check: Det-20

Mame Function Signature
| Celiorated by Michasl Waber Leboratany Tachnician #gg =
i
Approved Dy Kalja Pokovic Tachnical Maneger e
héﬂfi{#i f__

Iszued: June 16, 2020

Thiz callbretion cerificate shall not be reproduced excapt in full without written spproval of the laboratory.

Cerlificate No: D2450V2-936_Jun20

Page 1 of &

Sony Global Manufacturing & Operations Corporation EMC/RF Test Laboratory, Main Lab.
8-4 Shiomi Kisarazu-shi Chiba-ken, 292-0834, Japan
PHONE +81 438 37 2750 FAX +81 438 37 1021
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Calibration Laboratory of H\‘\\QI:\_L’,I;/? g  Schweizerischer Kallbrierdienst
Schmid & Partner iﬁ-éﬁi c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland "«:rfﬁxﬂ'l“,‘g" 5  Swiss Calibration Servica
Aceradited by 1he Swiss Accredation Sanice (SAS) Acereditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
M/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 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢} IEC 62208-2, "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 8656864, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
&) DASY4/S 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.

= 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.

s 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.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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.

= S5AR for nominal T5L parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

DASY gystemn configuration, as far as not given on paga 1.

DASY Version DASYS W52.10.4
Extrapolation Advanced Extrapolation
Phantom hbodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39.2 1.80 mha/m
Measured Head TSL parameters (220£02)°C 3B2x6% 1.86 mho'm + 6 %
Head TSL temperature change during test <0.5°C wam ana
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Conditicn

S5AR measured

250 mW input powar

13.3 Wikg

SAR for nominal Head TSL parameters

narmalized to 1W

52.1 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.08 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.0 Wikg + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 2.7 1.95 mho/m
Measured Body TSL parameters (220 +0.2)"C 512+6% 2.04 mhoim + 6% |
Body TSL temperature change during test «<0.5°C - -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Conditicn
SAR measured 250 mW input power 13.1 Wikg

SAR tor nominal Body TSL parameters

normalized to 1W

51.0 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.05 Wik

SAR for nominal Body TSL parameters

normalized o 1'\W

23.8 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 B4 G0 +220
Retum Loss - 26.2 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point F1.30 + 4.7
Raturn Loss - 36.3dB

General Antenna Parameters and Design

Electrical Dalay (ane direction) 1.151 ns

After long term use with 100W radiated pawer, anly a slight warming of the dipola near the feadpoint can be measurad,

Thi dipola is mada of standard semirigid eoaxial cabla. The center conductar of the feeding line is directly connected to the
sacond arm of the dipole. The antanna is theratore 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 o the position as explained in the
“Measuremant Conditions™ paragraph. The SAR data are not affected by this changa, The overall dipole langth is still
accarding 1o the Standard.

Mo excassive force must be applied to the dipale arms, because fhey might bend or the soldered connections naar the
feadpaoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 12.06.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:936

Communication System: UTD 0 - CW; Frequency: 2450 MHz

Medium parameters used: I = 2450 MHz; o = 1.86 5/m; & = 38.2; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CA3,19-201 1)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7405; ConvF(7.81, 7.81, 7.81) @ 2450 MHz, Calibrated: 31.12.2019
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 27.12.2019
# Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
= DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=230 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 115.3 ¥/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.08 W/kg

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

Ratio of SAR at M2 to SAR at M1 =48.1%

Maximum value of SAR (measured) = 22.4 W/kg

-5.00
-10.00
-15.00

-20.00

-26.00

0dB =224 W/kg = 13.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 12.06.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 936

Communication System: UID () - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.04 S/m; & = 51.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7405; ConvF(7.75, 7.75, 7.75) @ 2450 MHz; Calibrated: 31.12.201%
»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 27.12.2019

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

-

DASYS2 52.10.401527); 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 = 107.6 V/m; Power Drift = -0.0% dB

Peak SAR (extrapolated) = 26.8 Wikg

SAR(L g) =13.1 W/kg; SAR(10 g) = 6.05 W/ikg

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

Ratio of SAR at M2 to SAR at M1 = 49 8%

Maximum value of SAR (measured) =21.5 W/kg

di
-5.00
-10.00
-15.00

-20.00

-25.00

0dB=21.5 Wikg = 13.32 dBW/kg
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Impedance Measurement Plot for Body TSL
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