Test Report N° 210222-02.TR02 Rev. 00

Annex E. Calibration Certificates

. Serial Calibration
ID Device Type/Model Number Manufacturer Certificate
0236 Dosimetric E-field EX3DV4 3978 SPEAG See
Probe attachments
750 MHz System “See
0277 validation Dipole D750V3 1136 SPEAG attachments”
835 MHz System “See
0278 Validation Dipole D835V?2 4d192 SPEAG attachments”
1750 MHz System “‘See
0280 Validation Dipole D1750V2 1133 SPEAG attachments”
1900 MHz System “See
0281 Validation Dipole D1900V2 5d197 SPEAG attachments”
2300 MHz System “See
0283 Validation Dipole D2300V2 1046 SPEAG attachments”
0284 2600 MHz System D2600V2 1100 SPEAG See
Validation Dipole attachments

Dipole calibration

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 more than 20% from the
previous measurement (i.e. value in dB x 0.2) or not meeting the required 20 dB minimum return-loss
requirement.

2. When the most recent measurement of the real or imaginary parts of the impedance, measured at least
annually, deviates by more than 5 Q fromthe previous measurement
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Test Report N° 210222-02.TR02

ID #0277 Dipole 750 MHz Body TSL

Return Loss [dB] Impedance [Q] Date
Original Calibration -29.3 49.4-4.0]j 2021-01-21
ID #0278 Dipole 835 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -27.4 46.9-6.2] 2021-01-21
D #0280 Dipole 1750 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -28.5 46.5-0.7] 2021-01-14
D #0281 Dipole 1900 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -24.1 49.2+6.1] 2021-01-14
D #0283 Dipole 2300 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -25.1 45.6-3.0] 2021-01-13
D #0284 Dipole 2600 MHz Body TSL
Return Loss [dB] Impedance [Q] Date
Original Calibration -24.0 46.0-4.6] 2021-01-13

Rev. 00

The below results show the latest return loss and impedance measurements for each dipole performed by the lab:
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Calibration Laboratory of : S\ S Schwsisarischor Kaloierdianst

Schmid & Partner fo C Service suisse d'étalonnage
Engineering AG

Zoughaussirasss 43, B004 Zurich, Switzariand T

Acersdiied by the Swiss Accreditalion Service (SAS) Accreditation Mo.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agresemant for the recognition of calibration certificates

Cliont

Calibration dale:

Thiss calibration certificate documents the traceabiity to national standards, which ralize the physical unils of measuremants (51}
The méasuraments and the uncertsinties with confidents probablity sre given on the folowing pages and are pan of the coricate,

All calibrations have been conducted in the dosed laborstary faciity, emironment bemperaiure (22 + 30 and humidity < T0%.,

Calbration Equipment used (MATE crisical for calibration)

| Primary Standards v Cal Diabe (Certificats Mo} Schedulad Calbwation
Fower meber NRP SN 104TTE 01-Apr-20 (Mo, 217-0310003101) !E-m
Power sensor NRP-Z51 BN 103244 D-Agr-20 (Mo, $17-03900) Apr-21
Power sensor NRP-Z91 5M: 103245 O-Apr-30 (Mo, 2A7-03101) Apr-21
Referonos 20 0B Atteruator BM: CCIBED () 51-Mar-20 (Ho. 217.03108) Ape-21
DAES 5M: G50 27-Dipc- 19 (Mo, DAE4-580_Dec18) Dec-20
| Relerencs Probs ES30V2 SM: 3013 3-Dac-18 (Mo, ES3-3013_Dec1d) Dec-30
Secondary Standards D Check Diate {in house) Schedulsd Check
Powesr mater E44158 SH: GE412IETS O-Apr-18 {in house chack Jun-18) In house chack: Jun-20
Powar sansor E44124 SN MY41408087 D6-Apr-16 {in housa chack Jur-18) In house check: Jun-20
Power senscr E44124 She: 000110210 06-Apr-186 (in house chack Jun-18) In house check: Jun-20
RF generator HP 86480 Sh: USI843U01T00 04-Aug-89 (in house check Jun-18) In hoises checc Jun-20
| Metwork Analyzer EBISAA SN US4 1080477 31-Mar-14 {in house chack Del-18) I house check: Oo-20
Function
Calibrated by
Approvad by

Issued: May 35, 7020

This calibration certificate shall not be reproduced excapt in full withcan weithen approval of the iaboratary.

Cestificate Mo: EX3-3878_May20 Fage 1.of 22





Calibration Laboratory of E wittas Schweizerisches Kafibrierdionst

Schmid & Partner —— 7 g Service suisse d'étalonnage
Engineering AG A g Servizia svizzero di taratura

Zeughausstrassa 43, 8004 Zurich, Switzerland % N 'plr Swiss Calibration Sarvice

Accredited by the Swiss Accreditation Service (SAS) Accreditation Wo.: SCS 0108

The Swiss Accreditation Service is one of the signatories o the EA

Multilataral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating fiquid

NORMsx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCcP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation depandent linearization parameters

Polarization ¢ « ratation around probe axis

Polarization & 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.g., & = ] is normal to probe axis
Connactor Anghe information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE 5td 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”, Juna 2013

b) IEC §2209-1, %, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hamd-
held and body-mounted devices used next lo the ear (frequency range of 300 MHz to & GHz)", July 2016

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

d) KDB BB5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

=  NORMx.y.z: Assessed for E-field polarization & =0 (f < 900 MHz in TEM-cell: f > 1800 MHz; R22 waveguide).
NORMz.y,2 are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-fisld
uncertainty inside TSL (see balow ConvF),

*  NORM{flx,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This linearization ks
implementad in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvFE.

« DCPxy,z- DCP are numerical linesarization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend an frequency nor media.

* PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characterisfics

* Ay Bxpz Cuyr Dxyz VRxy,z: A B, C, D are numerical inearization parameters assessad based on
ﬂmdmﬂmammmmmm.ﬂummmdnnntdapmdmﬁmmm
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 Transfer
S'tandardfutfsamMHﬂmlmidawaweanuslngamryﬁmlﬁa}dmw&mshHmmpw
measurements for { > B0 MHz. The same setups are used for assessment of the parameters applied for
mmﬂmﬁm{wm.dapﬂﬂﬁmhphﬂumhyﬂrmamghmjmﬂmmam
mdInEIAEHmmmmmecmwmmm.mwmmlnmmuﬂu
lnNﬂﬁm‘mx‘:}‘vamwmuMimmammlgimfwcﬂnmﬁhﬂmwm
ConwF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

= Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

. Wﬂhﬁﬁmﬁmmmhhﬁaﬂﬁmlmnsmmtmﬂarﬁmnlrmpmbnﬁ:
(on probe axis). No tolerance required.

. cmmmma;mamhmﬂuulmmmmmmwmmmmmmn
uncertainty required).

Certificale No: EX3-30T8_May20 Page 2 of 22





EX3DV4 - SN:3078 May 22. 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3978

Basic Calibration Parameters
Bensor X Sensor Y Sensor Z Une (k=2)
Narm (uViVim)")" 0.47 0.47 041 +10.1 %
DCP (mV)" 102.0 102.9 105.8
Calibration Results for Modulation Re se -
D Communication System Mame A B C D VR Max Max
dB | dB v dB mv dev. Unc®
fe=2) |
] W X | 000 | 000 | 100 | 000 | 1575 | £33 % | £4.7 %
Y | 000 | 000 | 100 164.0
Z| 000 | 000 | 1.00 [ 170.0
10352- | Pulse Wavelomm (200Fiz, 10%) X | 2000 | B6.78 | 2457 | 1000 | 600 | t33% | 296 %
AMA [ ¥ | 2000 | 8358 | 2296 60.0
Z | 2000 | @281 | 21.80 B0.0
10353- | Pulse Wavelom (200Hz, 20%) X | 2000 | 8809 | 2427 | 699 | 800 | t16% | :96%
AAA 'Y | 7000 | 9304 | 2187 B0.0
. Z | 2000 | 9543 | 2208 B0.0
10354- | Pulse Wavelorm (200Hz, 40%) X | 2000 | 10368 | 2671 | 398 | 950 | £15% | £+0.6%
ARA, | ¥ | 2000 | 9658 | 2185 850
Z | 2000 | 10346 | 24.67 85.0
10355 | Puise Waveform (200Hz, 60%) X . 10637 | 2560 | 222 | 1200 | z16% | t96%
AAA [ ¥ | 2000 | 10124 | 2280 120.0
o Z | 2000 | 196.71 | 2956 120.0 -
10387- | QPSK Wavelorm, 1 MHz X | 181 | 6667 | 1544 | 100 | 1500 | t16% | 08 %
AAM ¥ | 158 | 64.80 | 14.28 | 150.0
Z | 181 | 68.38 | 1820 150.0
10388- | GPSK Waveform, 10 MHz X | 238 | 6867 | 1610 | 00O | 1600 | z1.1% | 206%
ARA ¥ | 207 | 6653 | 1493 150.0
2| 234 | 6830 | 16.84 N 150.0
10386- | 64-QAM Wavelorm, 100 kHz X | 3568 | 7302 | 5018 | 301 | 1500 | z07 % |96 %
ARA Y | 283 | 7042 | 18.56 [ 150.0
. Z | 292 | 7178 | 19.28 1500 |
10399- | G4-0AM Wavelorm, 40 MHz X | 3562 | B7.01 | 1573 | 000 | 1500 | *00% | 98 %
AAA Y | 343 | 6658 | 1539 | [ 150.0°
Z | 358 | 6784 | 16.19 150.0
10414- | WLAN CCDF, 64-0AM, 40MHz X | 487 | 6557 | 1546 | 000 | 1500 | t1.1% | 286%
AAA Y | 481 | 6544 | 1530 150.0
Z | 460 | 6556 | 1547 150.0

Mote: For detaits on UID parameters sea Appandix

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%.

= The: uncertaintios of Nom XY 2 do not affect the E*-flekd uncertsingy inside TSL {see Pages 5 and 8)

* Numerical Enearizalion parameter: uncerainty nol requined.

Eﬂwummmhmmnﬁmmmmmwdﬂwumm I8 expressed for the squan of the
kg,

Certificate No: EX3-19TB_May20 Page 3 of 22





EX30V4- SN-3978 May Z2, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3978

Sensor Model Parameters e .
| c2 a T T2 T3 T4 LE:] TG
fF i v msV"? | ms\V! ms | W
x 47.0 H42.01 34.03 2251 .26 5.10 2.00 0.11 1.0
¥ 443 | 32248 | 3387 | 1888 | 067 | 505 | 189 | 0.1 1.01
Z 38.7 27513 32,70 13.890 021 5.05 1.4 0.00 1.00
Other Probe Parameters
Sensor Arrangament Triangular
Connector Ange [*) 207
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
[ Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
[ Tip Diameter Z5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Point 1mm
Probe Tip to Sansor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Cerlificate No: EX3-3978_May20 Page 4 of 22





EX30Vd4— SN-3978 May 22, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3978

Calibration Parameter Determined in Head Tissue Simulating Media

|f(MHz)" m* m{?-:glm ConvF X | ConvFY | ConvFZ | Alpha® nﬁﬂ El
750 419 0.89 1007 | 1007 | 1007 | 045 | 080 | +120%
835 415 0.90 9.73 9.73 973 | 053 | 080 | $120%
900 41.5 0.97 8.48 9.48 0.48 043 0.88 120 %
1750 40.1 1.37 a.08 8.08 8.08 0.39 0.86 +120%
1800 40.0 1.40 T.85 785 7.85 0.36 D.86 120 %
2000 40.0 140 1.77 7.77 7.77 033 | 0868 | +120%
2300 J8.5 1.67 7.61 T.61 T.61 0.31 0.93 +12.0% |

| 2450 28,2 1.80 7.38 7.38 7.38 0.37 0.93 120 %

| 2600 38.0 1.86 7.19 7.19 7.18 046 0.80 £12.0% |
5200 36.0 4,66 559 | 550 | 550 | 040 | 180 | s1d0%
5300 35.9 4.T6 5,39 5.38 5.30 0.40 1.80 140 %
5500 35.6 4,06 4.78 4.78 4.78 0.40 1.80 + 14.0 %
5600 355 5.07 4.58 4.58 4.58 040 | 180 | +140%
5800 35.3 527 4.78 4.78 4.78 040 1.80 +14.0 %

© Frequency vaidity above 300 MHz of + 100 MHz anly appiies for DASY wi.4 and higher (sea Page 2), alsa i is restricied 1o + 50 MHz. The
uncestainty s the RSS of the ConvF uncestainty o calbration frequency and the uncertainly for the indicated frequency band. Frequorcy watidity
below 300 MHz is £ 10, 25, 40, 50 and T0 MHz for ComwF assessments at 30, 64, 178, 150 and Z20 MHz respactively. Validity of ConvF assessed al
G MHz is 4-6 MHz, and ConvF assessed ab 13 MHz is 9-19 MiHz. Abava 5 GHz frequency validity can ba exdended ta + 110 MHz
" Al frequencies up to 6 GHz, the validity of tissue paramalers (x arvl ) can be relaxed io & 10% if liguid compensation formula i applied ko
Mmeasured SAR walues. The uncertainty is the RSS of the Con uncentainty for indicated targed llssue parameters.

are detarmined during calibration. SPEAG wamants thal he remaining deviaticn dus 1o Mie boundary effoct after comperration is
alwaiys less than £ 1% for frequencies belaw 3 GHz and below + 2% for frequencies babween 3-6 GHz &t ary distance karger than hesill Thee prabe tin
dismeder from Ehe boundary.

Certificate No: EX3-3978_May20 Page 5 of 22





EX3DV4— SN:3978 May 22, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3978

Calibration Parameter Determined in Body Tissue Simulating Media

| f (MHz) © Pmr' cﬂm ConvF X | ComvFY | ConvFZ | Alpha® mﬂ lm
750 55.5 0.96 9.59 9.50 .59 040 | 090 | +120%
835 55.2 0.97 9.42 9.42 9.42 037 | 097 | £120%
900 55.0 1.05 8.30 9.30 9.30 0.41 080 | +120%
1750 534 1.49 B.14 8.14 814 | 036 | 086 | £120%
1900 53.3 1.52 7.80 7.89 7.88 040 | 086 | £120%
2000 53.3 1.52 7.68 7.68 7.69 038 | 086 | +120%
2300 52.9 1.81 7.45 745 7.45 0.41 0.90 | +12.0%

| 2450 52.7 1.85 7.28 7.28 7.28 034 | 090 | £+120%
2600 52.5 216 7.19 7.18 7.18 036 | 085 | £120%
5200 48.0 5.30 423 4.23 4.23 0.50 1.90 £14.0 %
5300 48.9 5.42 4.15 4.15 4.15 050 | 190 | £140%
5500 48.6 5.85 3.86 3.86 3.86 0.50 1.90 | £140%
5600 485 5.77 3.77 ar 377 0.50 190 | £14.0%
5800 48.2 6.00 3.81 3.81 3.81 050 | 480 | +140%

o

Frequency valiity above 300 MHz of + 100 MHz only appiies for DASY w44 and higher (see Page 2), ek it is restricted 1o & 50 MHz. Tha
MhWMHHMMEmmwmwmhimmqm. Frequency valiciy
below 300 MHz |5 = 10. 25, 40, 50 and 70 MHz lor ConvF assessments at 30, 54, 128, 150 and 220 MHz respactively. Validity of ConvF assessed at
8 MHz is 4-6 MHZ and ConvF assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can ba sxtended to £ 110 MHz.
" Al frequencies up ho 6 GH, the validity of tissus paramelers (c 8nd o} can be relaxad o = 10% If liquid compensation formuls is apphed o
measured SAR values. The uncertainty is the RSS of the Com uncertainty for indicated larget tissue paramaters,
AlphaDepth are detemmined during calibration. Emwﬂmﬂummmmmhmmm Com pénsation s
mﬂqlhuammt 1% fior frequencies below 3 GHE and below £ 2% for frequencies bebween 3-8 GHz af any distance kanger than half the probe tip
smaber froem e boundary.

Certificate No: EX3-3978_May20 Paga & of 22





EX30VE— SN:39TR

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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EX3DV4— BN-3978 May 22, 2020

Receiving Pattern (¢), 9 =0°

=600 MHz,TEM f=1800 MHz.R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4— 5M:307TE

Dynamic Range f(SARpaq)
(TEM cell, for= 1900 MHz)
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EX3DV4- SN:3078 May 22, 2020

Conversion Factor Assessment

f= 800 MHZ.WGLS R® (H_comf) f= 1750 MHZ.WGLS R22 (H_comF)

AN kg

= [mr=]
[ ]

N
= T

Deviation from Isotropy in Liquid
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Error (, 3), f = 900 MHz
1.0
os T T
0.6 --
= 0.4 --
'% 0.2 -=
g 0o -
02 [ -
04 P
o8 T 1
0.8 ’=
1.0 [
(1}

1.0

00 02 04 056 08
Uncertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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Aoorediind by e Swiss Aooreditalion Serdoe (5A5)
Tha Swited Accreditation Bervicd (s one of the signatories to the EA
Muhilmersl Agresmart for the recogrition of calibration cariificabes

Cligri

!

Tha eaibiabon corfioste docursnts o raceatilty o naSoral xisnderdy, which rosien Fa physosl wnity. of msasunemant | 51).
They it et sod Fie unceriainfies wilh conficence: protabiily sne glven on e iollowing pages and ane par of the ceribcaie.

All il braiions: have Baen conclucisd i fhe cosed laboratony facilty: ervrormaeni emparstens (I3 + 3150 and humidity = 70%.

Calitaion Equipment ssd {METE orilical for casbraion)

Primary Slandants (o] ] {Cial Diabe [Carificane Mo, ) Giah bt Cafinradion

Piowar mustee SAP BN 104TTR 0120 (M. 21 7-03 0003 101) Api-21

Poswer sersor WRP-Z91 Sh 10334 01-Ape-20 R, 20 T-00 0000 Apr-21

Posypmr sarsor AP -T91 S 0I5 01-Ape-20 (R 217-03101) Apr-21

Rterorce 10 08 Alenibte SN B () 1-8dse-30 (Mo, 217-L000E) Apr

TN mismaich cormbanation S o0 FOEIIT  1-Rbee-20) (Mo, 217-000004) Apr-21

Rsderancs Prsbe EX30N S TR TE-Dac-30 (Wo, EXCE-T0 Dacin) Dac-21

DAE4 SME &1 M- 20 (ho, DA 480 _Pdowy 3501 gy 21

Secnndary Standans o Tk Diafe [in Fouss | Scheiuled Checi

Prsver rmuster [E4:40158 Sn CGROOE1I4TS 0-0ct-14 [in Rouss ohack Oot-201 i housas chsok: Ol 22

Poswer sorsor HP BESETA BN ST OF-Dct-15 in houss chack 02101 i s check: Dick-22

Poswar sanac HP BEETA ShE MYANDREINT OF-De-18 [in houss chack Dot-2107 Iy heommm chesck: Oicl-22

RF geraraior ARG SMIT-08 Sr 1000T2 15-Jur- 15 [in house check Oicl-20) i howsa chaock- Sict-22

Hetwerh Araierer Agilen ERCESAA | S LIS 100047 31-Mdar- 14 (in houss check Ock-10) i homuse cheok: Dick-21
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Calibration Laboratory of N SCrenizenEcner Kalbnondsgrt
Schmid & Partner == a"'o"*- g Sarvive sufms @¥iaioomegs
Engineering AG Servizio svizren di tarsturs
Zeughaussirasss &1, 8004 Zurch, Switzariand T~ N/ S uiss Calibeation Service
Arrnciing by the Swisa Accrad ation Service {545 Accraditstion Mo.: SCS 0108

T Swins Accrediation Service i one of Bhe signaionss 1o the £A
Muiblataral Agreement tor tha mcognition of calibrabion certficsies

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM xy,z
M/A not applicable or not measuned

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommanded Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rale (SAR) In the Human Head from Wireless
Communications Devices: Measurameant Technigues®, June 2013

b) IEC 82208-1, "Measurement procedure for the assessment of Specific Absorption Rabe
(SAR) from hand-held and body-mounted devices usad next to the ear (frequency range of
300 MHz to 8 GHz)", July 2016

c) |EC 62208-2, "Procedura to detarmine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity fo 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:
) DASY4/S 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 staled in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phaniom section, with the arms orented
parallal to the body axis.

* Feed Point Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connecior 1o the feed point. The Retum Loss ansures low
reflected powar. Mo uncertainty required.

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

SAR measured: SAR measurad 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 paramelers: The measured TSL parameters are used to calculate the
nominal SAR result.

mﬁmmﬁmmhwmhmw uncerainty of measurement
Lt by the coverage factor k=2, which for a normal distribution cormesponds 1o 8 coverage
probability of approximately 95%.

Canificate Ma: DT50V3-1138_lan21 Paga 2 of 8






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

DASY Version DASYE V2. 10.4
Exirapolation Agvanced Extrapalation
Phariom Modular Fiat Phaniom
Distancs Dipols Cendsr - TSL 15 mm with Spacer
Zoom Scan Resclution dx, dy, dz = 5 mm
Fraguency TED MMz £ 1 MMz
Head TSL paramaters
The following parameders and caloulalions wens appled.
Temperatura Parmitiivity Conductivity
Hominal Hesd TSL parameiers zoC 419 080 mbiodm
Maazsured Head TSL parameters (22.0£0.2)°C LAEY L 0.90 mba'm £ 6 %
Haad TEL temperature changs during lest =08 "C ssan —
SAR result with Head TSL
BAR aweraged ower 1 cm” [1 g) of Haad TSL Condition
SAR measured 250 m¥ inpull powesr 212 Wikg
SAR for nominal Head TSL paamatars normalized o 1W 8,39 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Haad TSL conadithon
SAR maasured 250 mW inpull power 1.238 Wikg
SAR lor nominal Hesd TSL paramelars nommalired o 1W 547 Wikg £ 16.8 % (k=Z)

Body TSL parameters
The and calculalions wees
Temparabuns Parmitiivity Comductivity
Hominal Body TSL parsmesters zoc 56.5 096 mhaim
Measured Body TSL parameters (F2.0+02)°C S55:8% 0.95 mhaim & 8 %
Body TSL temparature changs during test = (L% "G — —
SAR result with Body TSL
BAR averaged over 1 cm” |1 g) of Body TSL iCondilion
SAR messured 260 mWW inpul power 217 Wikg

SAR for nominal Body TSL paramelers normalized o 1W .78 Wikg £ 17.0 % (k=2])
SAR svernged over 10 em” (10 g) of Body THL condilion
SAR messsuned 280 mW inpull powesr 1.42 Wikg

BAR for nominal Body TSL paramators

normalized o 1W

5.72 Wikg & 16.5 % (k=)

Cartificabe Mec DTS0VI-1138 Jan2i
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Appendix (Additional assessments outside the scope of SC5 0108)

Antenna Paramaters with Head TSL

Impedance, wansformed to feed poirt 5350-0850
Feturn Loss -20.3 dB
Antenna Paramaters with Body TSL
kmpedance. iranalammed o leed point 48401 - 4.0 j0
Retum Loss -279d8
General Antenna Parameters and Design
| Electrical Delay one drection) | 1.035 ns

Alar long leem use with 100W edialed power, only 8 slghl warming of The dipols near the lssdpoind can be maasurad.

The dipcle s made of siondand semingid coaxial cable. The canler conducior of he feading line is directly conneced o e
second amm of the dipole. The anlenna is theredore shor-cirouited for DC-signals. On some of ihe dipoles, small end caps
are addad o tha dipola ams in onder o improse matching whan loaded scoording to the posiion s axplaired in e
“Massuremnent Conditions” paragraph. The SAR data are nof affecied by this change. The overall dipobe ength is still

inccording ko fhe Siandard,
Mo axcasahe fonce must be appled to ths dipols arms, because iy might bend of Bhe sckdersd conneclions e the
Teadpoint may ba damaged.
Additional EUT Data
| Marutactoed by SPEAG

Cartificals Mo OTS0VI-1138 Jan?i
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DASYS Validation Report for Head TSL
Dhate: 21.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DT50V3I; Sertal: D750V - 5M:1136
Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f= 750 MHz:; a = 0.9 S/m: & = 41.4; p = 1000 kg/m’

Phantom section: Flat Section
Messurement Standard: DASYS (IEEETEC/ANS] C63.19-2011)

DASYS2 Configuration:
+ Probe: EX3DV4 - SNT349; ConvF(10.11, 10.11, 10.11) @@ 750 MHz; Calibrated: 28.12.2020
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
# Electronics: DAE4 Sn601; Calibrated: 02.11.2020
# Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial; 1001
o DABYSZ 52104{1527); SEMCAD X 14.6.14{7483)

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

Reference Value = 59 23 YVim: Power Drifi = -0.01 dB

Peak SAR (extrapolated) = 3.23 Wkg

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

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

Ratio of SAR at M2 1o SAR at M1 = 65.4%

Maximum value of SAR (measured) = 2.84 Wike

220
-d_dll
65D

-A.8D

-11.00

0 dB = 1.84 Wikg = 4.57 dBW/kg

Carofcate No: DTS0VE-1138_Jan Faga 5 of B





impedance Measurement Plot for Head TSL

(Ble ¥ew Channel Swgep Calwation [race fese Moler System i
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DASYS Validation Report for Body TSL

Dage: 21.01.2021

Test [.ah.nlur_',.'! SPEAG, Zurich, Switrerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V - SM:1136

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

Madium parameters used: f= 750 MHz: o = 0.95 S/m; & = 55.5; p = 1000 kg/m*
Phantom section: Flal Section

Measurement Standard: DASYS (IEEETEC/ANSI CA3.19-2011)

DASY 32 Configuration:

Probe: EX3IDV4 - SNT349; ConvF(10.23, 10.23, 10.23) @ 750 MHz; Calibrated: 28,12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronica: DAE4 Snt01; Calibrated: 02.11_2020

Phantom: Flat Phantom 4.9 (Back), Type: QD (R P45 AA; Semal: 1005

DASYS2 52 10.4(1527); SEMCAD X 14.6.14{7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.22 ¥Wim; Power Drift = 0,01 dB

Peak SAR (exirapolated) = 3.31 Wikg

SAR(] g) = L17 Wikg: SAR(10 g) = 1.42 Wikg

Smallest distance from peaks to all points 3 dB below = 198 mm

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

Maximum value of SAR (measured) = 2.92 Wikg

-2.008

-4.008

“6.00

-8.00

NdB =282 Wkg = 4.65 dBW/kg

Costificale Moc DFS0VE-1138 Jand1 Poge T of B





Impedance Measurement Plot for Body TSL

(Ble Yow Cunnel S Calrstion Irsce Scls Ml

42 444 ()
-3.9828 ()
40.407 mnL
-85 A58
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zaughsuastrasss 43, 3004 Zurich, Switneriand

Arcredited by e Sets Accreditaion Sanece (345
Tha Swiid Acthedksn Barvice s one of tha signaicres bo the EA
Wuitiisteral Agresment for the moogniten of calibrabion cerlificabes.

et

Calbrafion proceirss )

Casibration Sale:

Barvics suluss dilalonrags
Sarvizio svizzero di laratuns
Swenn Calibration Sarvice

@ oo

mcomditation Mo, SCS 0108

Cafibraion Equipmant used [MATE orilical for calibration|

This. calbration cordficss documants the recsabiity o naSorsl slsncdeedy, whact raslies #e plysosl urils of ssesnements [S1).
The mssarements s he wncenantes wis conlidence [robebiily sre glven on the lollewing pages and ars par of ihe cenificate.

Al calibrabons hae been conduciisd in e cioasd borstony ity svonmsnl tempesturs (37 1 3°C and hosidty < T0%.

aniEpl 1 Bl wilou ] wThen aoroval of P

Primary Swandands os Cal Dt [Carificaites No. ) Sifedbed Callbraion

Prorsemr mapboe WiEl SM- 104TTR 1-Ape-H) (Mg, 21728000000 1) Api-31

Perenr sormod HRP-T91 SN 100244 0 -Ape-2) (M. 217-00800) Apr21

Porssr sarsnd NRP-TE1 BN 103245 01-Apr-210 (M. 21700001 ) Apr3

Aadrnnoa 20 o8 Alord oy Sl BHO Y [P0k 31 Jelar- 300 [P 1 T-0R1D6} Apr-31

Tirper A mismach combination BN JDGEZ /DAXIT  31-Mlar30 (Mo, 217-03104) Apr-Z1

Aelerance Proba EXADE EN- TAEE 28-Diec-20 (No. EXI-T348_Deci0) D24

DWAE4 Sl & 2o 20 (M. DMEAB0_ Mo 201} (YL
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Povsmr mmagine 441 B0 SH: GEOOE124TE 30-Orct-14 (i houmss chack: Oxcl-20) In hoass chack: (o230

Possr snsor HP B01A, SN LISITIOTRY 07015 (in houss check Octl-20) In Figapses checi: Dot

P ammsor HP B014, She WYVA1082T 07018 (in houss checi Oct-20) In Fouss check: Oci-22

AF gonoraior RAS SMT-08 Sk 100872 15-Jun- 15 {ir housa chack Oct- 209 in house check: Odt- 22

PMstwret Analyeer Aglan| EBISEA | SN LISA10804TT 31 War 14 (f hosss check Dick20} In P chesch: Ock-21
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Calibration Laboratory of o — Schweanrschar Halibrisrdianst
Schmid & Partner % "0 g Bervice suisse dalonmsge
= Sanvizio svazen di arsturs

Accrediied by the Swiss Aurediaion Senacs (SA5) Accreditation Na.: SCS 0108
Tha Swiss Accreditation Servics is one of B sigrabories to the EA
Mubtilstaral Agresreard for the recogrdlion of calibraon ceriifcabes

Glossary:

T5L fissue simulating liquid

ComvF sansitivity in TSL / NORM x.y.z
MN/& not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procaedure for the assessmeant of Specific Absorption Rata
(SAR) from hand-held and body-mounted devices used next 1o the ear (frequency range of
300 MHz to 8 GHz)", July 2018

¢) IEC 62200-2, "Procedure to determine the Specific Absorption Rate (SAR) for wiraless
communication devices usad in closa proximity to tha human body (frequancy range of 30
MHz to 8 GHz)", March 2010

d) KDB BB5664, “SAR Measurement Requiremants for 100 MHz to 6 GHz™

Additional Documentation:
a) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measuremeni Conditions: Further details are available from the Validation Report at the end
of the cerificate. 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 fesd
point exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

= [Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phaniom. The impedance stated is ransformed from the
measurement at the SMA conneclor to the feed point. The Retum Loss ensures low
reflacied powear. Mo uncertainty required.

# Elacirical Delay: One-way dalay batwean the SMA connector and the antenna feed point.
Mo uncertainty required.
SAR measured: SAR measurad at the slated anlenna inpul power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
COnMBCon.

= SAR for nominal TSL paramelers: The measured TSL parameters ane used o calculate the
naminal SAR result,

mﬂdm inty of measurement is stated as the standard uncertainty of measurement
multi ﬂummnula:htk‘i which for a normal distribution comesponds 1o a coverage

probability of approximately 95

Corificale Mo: DEESWZ-44182 Jand Page 2 of 8





Measurement Conditions

WMMFINWL

DASY Version DASYE WEZ 104
Extrapolation Advanced Extrapolalicn
Phartom Modudar Flat Phamom
Distance Dipols Canbar - TEL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fragquency BIS MiHz £ 1 MHz

Head TSL parameters

Temparature Permittivwity Conductivity

Mominal Head TSL paramaters 20C 41.5 0.90 misodm

Maasured Hiesd TSL parameters (220202)"C 218 % 082 mhoim £ 8 %

Head THL emparaiure changs during test «0E°C = ==
SAR result with Head TSL

SAR sveraged over 1 em® (1 g) of Head TSL Condilion

SAR mpasuned 250 mW input power 2.47 \illg

SAR for nominal Head TSL paramatars normalined o 1W 8.70 Wikg £ 17.0 % (k=2

SAR averaged over 10 cm’ {10 g} of Head TSL conadition

SAR maasured 250 miW inpul power 1.80 Wikg

SAR fer nominal Head TSL parametars. normalized o 1W .31 Wikg £ 16.5 % (=2}
Body TSL parameters

The fellcwing paramaiens and calculations were applied
Tamparature Parmitthity Corducthity

Mominal Body T5L parameters 20*C 5652 Q.87 mhaoim

Measured Body TSL parameiers (220202 "C LY R 098 mhalm + 8 %

Body TSL termparstuns changs during lest =08"C - -
SAR result with Body TSL

SAR averaged over 1 cm® [1 g) of Body TSL Condiion

SAR measunesd 250 miW inpul power 243 'Wig

SAR for nominal Body TSL paramaters nomalzed o 1W 8.65 Wikg £ 17.0 % (k=2]

SAR averaged over 10 em” (10 g) of Body TSL condilion

SAR messured 250 il inpull paoenr 1.56 Wikg

SAR for nominal Bogy TSL parameters norrmalized o 1% 6.32 Wikg £ 16.5 % (k=2)

Carificals Mo DRASVI-4A100 dand1 Pras 3 ol R





Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impedance, ransiommed io feed paint

H90-43j0

Retum Loss

-27.44d8

Antenna Paramaters with Body TSL

impedance, ransiomed o leed point

4690-620

Rietu Loss

- 22 5 dB8

General Antenna Parameters and Design

| Elncirical Delay {one dimction)

1380 ns

|

Aler long bam uss with 100W rediated powsr, only B slight warming of the dipole near the lesdpoint can be messured.

The dipole is made of standard semifgid cosxdal cable. The center conducior of tha feeding line is direcily connecied io ihe
sacond arm of the dipole. The artenna |s hensfore shom-circulled for DC-signals. On scma of the dipoles, small end caps

are adced o the dipole arms in order o improve maitching when loaded according o the position &s explained in the
*Measuramand Condliions” parsgraph. The SAR data are not affected by this changa. The overall dipols length is sbil

aceording lo the Slandard.
Mo excessive forse must Be appled o e dipole e, DEcaUSe ey mighl band or the soldened conneciions near the
fendpoint may be damaged.
Additional EUT Data
|Mh SPEAD

Cerlificaie Mo: DERSWE-4d4182 Jan2

Paoe d of 8





DASYS Validation Report for Head TSL
Date: 21.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISVL; Serial: D35SV - SN:4d192
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: £ = 835 MHz; o = 0.92 S/m; &= 41.2; p = 1000 kg/m’

Phantom section: Flal Section
Measurement Standard: DASY S (IEEETECTANS] C63.19-2011)

DASY 52 Configuration:
+ Probe: EX3DV4 - SNT349: ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 28.12.2020
+ Sensor-Surface: 1. 4mm (Mechanical Surface Dedection)
» [Electronics: DAE4 Snb0]; Calibrated: 02.11.2020
+ Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial; 1001
¢ DASYSZE 52.10.4(1527); SEMCAD X 14.6.14(7T483)

Dipole Calibration for Head Tissue/Pin=150 mW, d=15mm/Zoom Scan (Tx7x7)}/Cube ):
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 63.79 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3. 74 Wikg

SAR(] g) = 247 Wikg; SAR{10 g) = 1.6 W/kg

Hma“gxl -I,Ii.-:l;nu-: frowm Fhul:n. ta all |'m-i:r||.~. 31 dB below = 16 mim

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

Maximum value of SAR (measured) = 3.31 Wikg

-0

4.00
600
-8.00

0dB = 3.31 Wkg = 5.20 dBW/kg

Codificate Mo: DEJSWZ 44182 Jan2 Page 5of 8






Impedance Measurement Plot for Head TSL

i e
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DASYS Validation Report for Body TSL

Dage: 21.01.2021
Test Laboratory: SFEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISV2; Serial: DR35SV - SN:4d192

Communication System: UVID 0 - CW; Frequency: 835 MHz )
Medium parameters used: f= 835 MHz; o = 0.98 8/m; & = 55.3; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANS] CA3.19-2011)

DASY 52 Configuration:
» Probe: EX3DV4 - SNT349; ConvF(9.85, 9.85, 9.85) @ 835 MHz; Calibrated: 28.12.2020
+ Sensor-Surface; 1.4mm (Mechanical Surface Detection)
+ Flectronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 {Back); Type: QD 00R P49 AA; Serial: 1005
» DASYS2 52.10.4(1527) SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57,71 Vim; Power Drifi = 0,02 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(] g) = 2.43 Wikg: SAR(10 g) = 1.59 Wikg

Smallest distance from peaks to all poinis 3 dB below = 15 mim

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

Maxirmom valoe of SAR (messwred) = 3.19 Wikg

-2.00
-4.00
-6.00

-a.00

-10.00

0dB = 3.19 Wikg = 5.04 dBW/kg

Corlificale Mo: DEISVI-44182 Jan2 i Poge T of
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Calibration Laboratory of

) T Bewacnrincher Kakbnardienst
Schmid & Partner bt J’*o : Barvica suiase détalcanege

Accradiied by the Swiss Accrediabion Servics (SA5)
Thi Bwiss Aocrediiation Servica s ona of fhe pignatonss o e EA
Wiullilsiarsl Agresmant for The recogaiiion of calibration cemificales.

(=15

Caitramon dam:

CRlanen Equigsmant o (MATE Cimicat fof alisranon)

Thar measremants and T inoeimnes wih confdenos proitabdity as ghven on the Inlowing pages and ane part of e calficals,

&S calihialions i D condudied in e coe |atorainry ity arannment imwpennee (22 + 3[°C and nemdty < 70%.

Prisary Eaandasds. i0# Call Dt (i Bcarbs Mo ‘Sowiiuied Calibraion
Penear maiar HRP S 104 TTE 01-Agr-30 (Mo, 31 T-000000aH1 ) g3l

Powesr samor NREP-ZI S 10 3a4 01-Agr-30 (Mo, 317000 g2l

Povesr samor NRF-Z81 B 100343 0-Apr-30 (Mo, 217-E3801) -2

Rslsrenia 20 B Ao - BHOG0. (208 31 -20 (M. 1 T-O0E) Apr-I1

Typa-H Siamalch combinaton S FI00&2 [ 0GXIT  371-ber-T0 (Mo, 2104} g2

Rulerences Frobe EXI0NG S T 26020 (Wo, Ex3-T30_Decil) D21

DaE4 S @ (3-ho-20 (Mo, DAE4-E_Nenw20) Idgre-21

Secarulery Starekas e Check Dale (| in howse) Seheriuied Dl
Prrstr matar E44108 B OBI0E1 2475 30-0o8- 14 [In Mt chisck Oaol-21) i P o Ol 22
Prraser sansor FIP BABTA S USSITEE TR OT-00- 15 [In hauss dhack Dot-21) I P ofvechc D22
Powssr gansor HP B804 B MYAT0E2 T 07015 [In house check Oo-10) I house check: D27
RF ganeralor LS SMT-08 S 10007 VEeJun- 18 {in howsn chack Q=201 I homs check: O I7
Figtwork Ansiyoee Aglienl EBIGRA, | N UCSA 1080 TT J1-4ar-14. [In houss check Ocl-21) i s chech: Oct-11

Fumneibon
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Calibration Laboratory of T
Schmid & Pariner .

wﬂmﬁm Smiteeriand @f

Actriciied by T Swiss Actredlaton Jenace (GA5)

The Swiis Acoreditalion Service b ons of the signaiories ko the EA
Muiblaiorsl Agresesed for the recognition of calibrabion cactficeies.

Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y.z

MIA

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 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate

c)

d)

(SAR) from hand-held and body-mounted devices used next o the ear (frequency range of
300 MHz to 6 GHz)", July 2016

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in closa proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

KDB 865664, “SAR Measurament Requirements for 100 MHz 1o 6 GHz™

Additional Documentation:

e)

DASY4/5 Systern 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 1o 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 Refurn Loss: These parameters are maasured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformed from the
measurament 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
-Dﬂflmr.

SAR for nominal TSL paramefers: The measured TSL parameters are used lo calculate the
nominal SAR result.

The

uncertainty of measurement is stated as the standard uncertainty of measurement

by the factor k=2, which for a normal distribution corresponds to a coverage
mum&ﬁﬁﬂ%aﬁ.

Cartificate Ma: 01 TS0W2-1133_Jard1 Pooe 2 ol 8






DASY Version DASYS WEE10.4

Eztrapelation Advanced Extrapolaton

Phantom Maodudar Flal Phariom

Déstance Dipole Center - TSL 10 i witlh Spacet

Zoom Scan Resolution du, dy, dz = 5mm

Fraquency 1750 MHz = 1 MHz
Head TSL parameters

Tha andd cRlculatons were
Temparaiure Parmitthity Conductivity

Mominal Hesd TSL parameisrs 220G 401 1.37 mhaim

Maasured Head TSL parameters (22.0 £ 0.2)“C 304+ 6% 134 mhostm & & %

Hiad TOL lemparatins changs during test < 05°C s -
SAR result with Head TSL

S4R svernged over 1 cm® (1 g of Hesd TSL Condition

SAR msasured 280 mW inpul powes .09 Wiy

SAR for nominal Hesd TSL pararmeters narmalized o 1W 36.7 Wikg = 17.0 % (k=2)

SAR sveraged aver 10 em® (10 g) of Head TSL concdion

SAR measured 280 mW irpul povess 477 Wikg

SAR for nominal Head TSL parameters nanrakeed 1o 1W 18.2 Wikg = 165 % (k=)
Body TSL parameters

T follorming paramatens ard calculations wers applisd.
Tempaerature Parmitthity Coructivity

Hominal Body TSL parametars 20°C 54 1.48 mha/m

Measured Body TSL parameters 22.0202 C 530:6% 1.45 mhoim & 6 %

Bedy TSL lemperature changs during test < 08 *C - ==
SAR result with Body TSL

SAR averaged over 1 cm® (1 gj of Body TSL Conglition

SAR maasured 280 mW input powes 811 Wikg

SR lor nominal Body TSL parameters mormained 1o 1W AT Willag = 17.0 % (ke

SAR averaged over 10 om® (10 g) of Body TSL conditicn

SAR maasurad 250 mW input povss 483 Wikg

BiR for nominal Body TSL paramalers normakped o 1W 108 Wikg = 185 % (k=2)

Carificabe Mao: D1 TSOVE-1133 Jard1 Pamss 30l B





Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impedance, iransfommed 1o ieed poirl

50.0 2 - 0.8 [

Aetum Loss

-41.5 d8

Antenna Parameters with Body TSL

Impedance, transtormed 1o feed point

4850-07 0

Fleturn Loss -28.5 dB
General Antenna Parameters and Design
| Esectrical Delay (one direction] | 1218 ns

After lang term use with 100W radiated power only a slight warming of the dipcle near the feedpaint can be measured.

Tha dipole is made of standerd semirigid coaxial cable, The center conductor of the feeding ine is directly connected io the
ssoond arm of the dipole. The arisnna ks thamfom shor-circuiled lor DC-signals. On some of the dipoles, small end caps
are added o the dipole anme in ordes fo improws matching whan loaded acoording bo the position s seplained in tha
“Noasuement Conditions® paragraph. The SAR data are not affecied by this change. The ovemll dipode lengsh is still

according 1o the Standard.

Mo exoessive foroe must be apphed 1o the dipole arms, becausa They might bend or the solderd connaciions naar he

fpndpoint may be damaged.

Additional EUT Data

| Marutactured by
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DASYS Validation Report for Head TSL

Deate: 14.01.202]
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1750 MHz; Type: DITS0V1; Serial: DIT50V2 - 5N:1133

Communication System: UTD 0 - CW; Prequency: 1750 MHz
Medium parameters used: [ = 1750 MHz; o = 1.34 8/m; & = 39.4; p = 1000 kg/m*
Phaniom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C63. 19201 1)
DASY 32 Conll guration:
&  Probe: EX3DV4 - SNT340: ConvEE.67, 867, B.6T) @ 1750 MHz: Calibrated: 28122020
« Sensor-Surface: |.dmm (Mechanical Surface Detection)
« Electronics: DABE4 Sn6l 1 ; Calibrated: 02.11. 2020
+ Phantom: Flai Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001

« DASYS2 52.10.4(1527x SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7)/Cube 0;
Measurement grid: de=3mm, dy=5mm, dz=%mm

Reference YValue = 107.0 Vim: Power Drift = 0,02 dB

Peak SAR (extrapolaied) = 17.0 Wikg

SAR(1 g) = 9.09 Wikg; SAR(10 g) = 4.77 Wikg

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

Rato ol SAR al M2 to 5AR st M1 = 53.8%

Maximum value of SAR (measured) = 14.1 Wikg

6.4

“12.80

-16.00

0dB = 14.1 Wikg = 11.49 dBW/ikg
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Iimpedance Measurement Plot for Head TSL

1.760000 GHz 50032 O
108.27 pF -B40.01 m2
1.750000 GHz 84033 mU
87313
s
Ch| ey 28
81t PN G HE  — Hop | WHHO GHz
4 > 1 1.150000 GHz _-4].511 dB
L]
L]
— = —]
16 1 H\_\_\_\_ —
=T
r!: —-\._\_\_H_. -__'_,_,.,-
-
= -
L] . % .
s N I
i} [= 1] - _||r
(=15 TR —_— Taep 1 #5000 b

Cortiicaie Mo: D1 TS0WVE-1133 Jandi Pacs B ol B






DASYS Validation Report for Body TSL

Date: 14.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: DITS0V2; Serial: D1TS0V2 - SN:1133

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

Medium parameters used: = 1750 MHz; o = 1.45 §/m; & = 53.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY ST Conliguration:
+  Probe: EXIDV4 - SNT349; ConvF(R.48, 8.48, 8.48) @& 1750 MHz; Calibrated: 28.12.2020
=  Sensor-Surface: | 4mm (Mechanical Surface Detection)
+  Electronics: DDAE4 5601 ; Calibrated: 02.11.2020
+ Phaniom: Flat Phantom 5.0 (back); Type: QD 000 P30 AA; Serial: 1002
« DASYS252.104(1527), SEMCAD X 14.6,14(7483)

Dipole Calibration for Bedy Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7VCube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102, 1 Vim: Power Drift = <004 4B

Peak SAR (extrapolaied) = 16.5 Wikg

SAR( g) = 9.11 Wkg; SAR(10 g) = 4.83 Wikg

Simallest distance from peaks io all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR ai M1 = 56 3%

Maximiam value of SAR (measured) = 131.8 Wikg

[i:]
]
-L.21
-h.4i
.60
-12.80
<16.00

0dB = 13.8 Wikg = 11.40 dBW/kg

Carifticaie Mo D1TFS0V2-1133_dan21 Paga 7ol @





Impedance Measurement Plot for Body TSL
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Calibration Laboratory of v

Schmid & Partner = S Barvice aulase o stalornegs
Enginearing AG c Barvirle svizeero di srethes

Arrreiited by the Swiis Accredialion Servioe [SA5) Accraditation Ma: SCS 0108

The Swies Accreditalion Service & ane of s &l granied io = EA

Wuftisiersl Agresment for the recogretion of calibration certificatns

Cakbrationr dulé

R

Caliration Equipment used [METE ofifal bor caBblion]

Ths caibrabon corirhcaie doouments The raceabity o national siardends. which maize the physcal ynis of meassemonts (5L
The measrements o [he uscerisinliss wih confidence probabity are given on the igliowing pages and are perl of e cerificale.

Al calbraBons havs tean conducisd in T dossd lsborslory Iecilly. srvdonment lempemiuse {22 = 370 and humidly < 7%,
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Calibration Laboratory of @ §  Schwsasriscrar Kasbnerdienss
Schmid & Pariner g Bervice suss ddéusionnsge
Enginearing AG Servisic svizeers di trhas
Ieughrussimase 41, B Zurich. Swiizeriand -‘{"':U.H,J S Swing Calibrption Service
Accrated by the Swiss Accreciaion Sanics (SA5) Accrediintion He.: SCS 0108

The Swise Acomditaion Service 8 one of the dignilonss 1o Te EA
Mulilrlersl Agresment for tha recognition of calibration cerfificaiesa

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM wy,z
/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 assessmeant of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next io the ear (frequency range of
300 MHz to & GHz)", July 2016

¢} |EC 82209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices usad 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:
] DASY4/S System Handbook

mmmmﬂw

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

* Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
paoint exactly balow the center marking of tha flat phantomn section, with the arms oranted
parallel to the body axis.

= Feed Point iImpedance 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 Return Loss ensures low
reflected power. No uncertainty required.

= Elecirical Delay: One-way delay between the SMA connecior and the antenna fead point,
Mo uncarainty required.
SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized 1o 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 reporied uncertainty ol measurement is stated as the standard uncertainty of measuremant
multiplied by the factor k=2, which for a normal distribution cormesponds 10 a coverage
probability of approxi by 85%.

Cartificate Ma: D1900W2-54107_Jand1 Paga 2 of B






Measurement Conditions
DASY systom configuration, as far as not ghen on page 1.

DASY Version DASYS VB2 104

Extrapolation Advanced Extrapolation

Phantom Maodular Flal Phanom

Distance Dipole Center - TSL 10 will Sgpecer

Loom Scan Resolstion i, dy, dF = 5 mm

Frequency 1000 MHz = 1 MHz
Head TSL parameters

Tha and calculalions wens
Temperature Parmittivity Conductivity

Hominal Head TSL parameters 22.0%C 40.0 1,40 mibgim

Measured Head TEL parameters (2202038 °C A2+ 8% 1.38 mho'm £ 8§ %

Haaid TSL temparatisne changs during test <05°C — -
SAR result with Head TSL

I!Hl'll“l-_‘l—"ﬂ!}dl-_l'l"ﬂ_ Conditicn

SAR massured 280 mW input poser 8.7 Wikg

SAR for nominal Head TSL paramelers normalized o 1W 39.3 Wikg = 17.0 % (k=2)

SAR svernged over 10 em® (10 g) of Head TSL condition

SAR maasurad 280 mW Input poswer 5.10 Wikg

BAR for nosminal Head TSL parameers riormalized o 1W 0.5 Wikg = 16,5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Tempearature Parmitihity Conductivity

Hominal Body TSL parameters 220G 533 1,52 mhaim

Messured Body TSL parametsrs (2202 0.2)"C 530+ 8% 1,48 mhaim + 8 %

Body TEL temperature changs during test =05 G e -
SAR result with Body TSL

SAR wveraged over 1 em® (1 g) of Body TSL Condition

SAR maasured 250 mW input povos .54 Wikg

BAR for nominal Body TSL paramaless nafmakned o 1W A0.3 Wilkg = 17.0 % (k=)

EAR avernged over 10 em® (10 g of Body TSL cnrditicen

SAR measuned 250 mil Inpul povess 521 Wikg

SAR for nominal Body TSL paramaters normmalized o 1W 2.0 Wilog = 165 % (ke

Cortificats Me: D1 B00V2-54107_Jan21 Page 3ol B





Appendix (Additional assessments outside the scope of SCS5 0108)
Antenna Parameters with Head TSL

Irmpedance, trarstoemed 1o heed point 5270+460
Aturn Loss - 967 dB

Antenna Parameters with Body TSL

impadance, transfomed o leed point 482 00+ A.1 0
Fladuen Loss -24.1 dB

General Antenna Parameters and Design

| Ectrical Dolay (one dwaction) | 1.200 ns

After long term usa with 100W radiatesd power, only o slight wanming of the dipols near the leadpoint can be measunsd.

Tha dipole is mads of standand pemingid coaxial cable. The center conductor ol the lseding line is dinectly connected 1o iha
sacond pm of the dipole. The anbenns i@ themsbons shor-gicuiled Sor DC-signals. On some of the dipoles, small end caps
are added to the dipale amms in arder 1o improve malching whan loaded acoonding o the position as explaned in tha
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dpcle length is stil
atcoring 1o he Slandand.

Mo axcissie foroe must be applied (o the dipole arme, becauss ey mighl band of i sokiemd connections near e
feadpoint may be damaged.

Additional EUT Data

| Marutactured by | SPEAG 1
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DASYS Validation Report for Head TSL

Diate: 14.01. 2021
Teat Laboratory: SPFEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D190V Secial: D1900V2 - SN:5d197

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

Medium parameters used: = 1900 MHz; o = 1.39 8/m; & = 41.2; p = 1000 kg/m’
Phantom secthon: Flat Section

Measuremeni Standard: DASY S (IEEEMTEC/ANSTI O3, 19201 1)

DASY 52 Configuration:
=  Probe: EXIDVY - SNTI9: ConvF(R.43, .43, 8.43) @ 1900 MHz; Calibrated: 28, 12,2020
+  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAES Sn60]; Calibrated: 2.1 1. 2020
=  Phaniom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001
« DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7VCube 0:
Measurement grid: de=5mm, dy=5mm, de=5mm

Reference Value = 1084 Vim: Power Drifi = 0.4 dB

Peak SAR {exirapolated) = 17.6 Wikg

SARIL g) =971 Wikg; SAR(10 g) = 5.10 Wikg

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

Ratio of SAR &t M2 1o SAR &t M1 = 55.8%

Maximum value of SAR [measured ) = 14.9 W.l"k‘g

iun -

0dB = 14.9 Wikg = 11.73 dBW/kg

Carficate No: D1000V2-54197_Jan21 Page 5 ol B






Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 14.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DNUT: Dvipade 1900 MHz; Type: NV 2; Serial: D900V - SN:5d197

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

Medmm paramcters wsec: £= 1900 MHz; o = 149 5/m; & = 33.9; p = 1) 1'C,[:-"rl1I
Phantom saction: Flat Section

Measuremeni Standard: DASYS (IEEEMTECIANSI C83.19-201 1)

DASY 52 Configuration

-

Probe: EX3IDV4 - SN739; ConvF(B.42, 842, B.A2) @ 1900 MHz; Calibrated: 28, 12. 2020
sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electrondcs: DAEY Sabl] : Calibrated: (02,11, 2020

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

DASYS2 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 gnad: dx =5 mm, dy=3mm, de=5mm

Reference Value = 1040 Vim: Power Dl = -0L08 dB

Peak AR {exirapolated) = 18,5 Wikg

SAR(] g) = 9.594 Wikg; SAR(10 g) = 5.21 Wikg

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

Rato of SAR al M2 o SAR at M1 = 55.3%

Maximum value of SAR [measured ) = 15.3 W.I’kg

iuu -

0dB = 15.3 Wikg = | 1.85 dBW/kg

Cartificate Mao: D1000W2-54197_JanZ1 Pags Tof B





Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Teughbussirasse 47, B0 Turich, Bwitperiand

Arreciied by tha Bwiss Accrediistion Sendsos (SAS)

The Swiss Accreditslion Genvips s one of the sgnmonies o the EA
MuMilatersl hgresmand Tor the retepnilion o cebkbraticn cenificates

cient  Intel Corporation SAS
[CALBRATIONCERTIFICATE |

D2300V2 - SN:1046

QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

January 13, 2021
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Calibration Laboratory of § Schwesnschar Kalibrisrserst
Schmid & Partner ¢ Servics suises démionnegs
Enginaaring AG Servirio avicoers & taratura
Teughaumsireass £3, 8004 Turkch, Switssrissd B Bwies Calibration Senvies
Bssraiiied by e Smisd Arorodiiaion Sereod [SAS) Aceredation Mo.: SCS 0108

The Swiss Accreditation Service is cne of B sigratenies 1o the EA
Mustilsteral Agresmen for Bhe recognition of cailbrstion certificaies

Glossary:

TSL tissue simulating kquid

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 Aecommended 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-heid and body-mounted devices used next fo the ear (frequency ranga of
300 MHz to 8 GHz)", July 2016

¢) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirelass
communication devices used in close proximity to the human body (frequancy range of 30
MHz 1o 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requiremeants for 100 MHz to 6 GHz"

Additional Documentation:
a) DASY4/S System Handbook

mwu-ﬁwum
Meaasuremeant Conditions: Further details are available from the Validation Report at the end
of the cartificate. All figures staled in the certificate are valid at the frequancy indicated,

+ Antenna Paramaters wilh TSL: The dipole i mounted with the spacer to position its feed
paoint exactly below the center marking of the flat phantom section, with the arms onented
paralka to the body axs.

* Feed Point impedance and Retum Loss: These parameters are measured with the dipole
positionad under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector o the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

+ Elecirical 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
connscior.

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

mrﬁmmhﬁdmmumMum standard uncerainty of measuremeant
multipled by covarage factor k=2, which for a normal distribution cormasponds 1o a coverage
probability of approximately 85%.

Cavfificate No: D2300V2- 1048 _Jan 1 P 2 ol B






DASY Version DASYS VE2.10.4
Extrapalation Advanced Extrapolation
Phantom Molular Flat Phamom
Distance Dipole Center - TSL 10 e with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2300 Mz 1 1 MHz
Head TSL parameters
The folicwing parameters and calculations were apphed.
Temperaturs Parmitlivity Conductivity
Mominsl Head TSL paramebers 220°C 30.5 167 mim
Measured Head TEL parameters (220 0.2 "C MTzl% 1,71 mbodim = 8 %
Haad TSL temperature change during test «0.8°C - —
SAR result with Head TSL
SAR sveraged over 1 em® (1 g) of Head TSL Condition
SAR maasured 250 MV it power 12.3 Wikg

SAR for nominal Head TSL parsmeders

rgamalized o TW

4.4 Wikg = 17.0 % (k=2)

SAR sveraged over 10 cm’ (10 g) of Head TSL condition

SAA moasured 50 miW Input poresar 5.00 Wikg

SAR for nominal Head TSL parametens normalized o 1W 23,4 Wikg = 16.5 % (k=2)
Body TSL parameters

and caloulations were
Tamperature Parmittivity Conductivity

Mominal Body TSL paramaters 220°C 529 1.81 miw'm

Measured Body TSL parameters (22,0 & 0.2) *C 51826% 1.86 mha/m = 8 %

Body TEL emperature change during test =05C — g
SAR result with Body TSL

SAR sveraged over 1 em® (1 g} of Body TSL Condition

SAR measured 250 W Inpul powar 122 Wikg

SAR for nominal Body TSL parsmaterns noemalized o 1W 479 Wikg & 17.0 % [k=2)

SAR sveraged awer 10 om® (10 g} of Body TSL condiion

SAR measured 50 mi Inpul poresar 5.68 Wiy

SAR for nominal Body TSL parsmetons nosmalized io W 23.2 Wikg & 16.5 % (l=2)

Cortficals Me: DEI00WD- 1048 _Jand |
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impadance, ransiormed o feed point 6.7 2 - 4.6 j0
Flaturm Loss - 26.3 38

Antenna Parameters with Body TSL

impadance, transhormed o leed point 456 0 - 3.0 ji
Fetuim Loss = 25.1 dB

General Antenna Parameters and Design

| Elcsical Dalay (ore direction) | 1.170 ns |

After long term wse with 100W mdiated power, only a slight warming of the dipole naar fe feedpoint can be measuned.

The dipoke is made ol standard semingid coaxial cable. The center conducion of the feeding ine S directly connecied o e
sacand arm of e dipole. The antenna is therefors shor-circuied for DC-signals. On some of the dipoles, small and caps
are added 10 the dipols arms in order I improve maiching when ioaded according 1o the position as explained in the
“Measuremen! Condbions® paragraph. The SAR data ar not afected by thes change. Tha averal dipole length s ssil
acsarding o the Stardamd.

Mo axcessive loroe must be applied 1o the dipols arms, because they might bend or the soldenred connecions near the

Additional EUT Data

| Manutactured by | SPEAG
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DASYS Validation Report for Head TSL

Deate: 13.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: DX3M0V2; Serial: D2Z300V2 - SN: 1046

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

Medium parameters used: £ = 2300 MHz; o = 1.71 5/m; & = 38.7; p = 1000 kg/m"'
Phantom section: Flat Section

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

DASY 52 Configuration:
+  Probe: EX3IDV4 - SNTMS; ConvF(7.98, 7.98, 7.98) @ 2300 MHz; Calibrated: 28.12.2020
* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 021 1.2020
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Seral: 1001
« DASYS2 52.10.41527); SEMCAD X 14.6.14{7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0
Measurement grid: dx=Smm, dy=5mm., dz=5mm

Reference Value = 1159 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 22.6 Wikg

SAR( g) = 12.3 Wikg: SAR(10 g) = 5.9 Wikg

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

Ratio of SAR st M2 i SAR at M1 = 54.6%

Maximum value of SAR (measured) = 19.4 Wikg

diE
0
-A4_0i0
=800

<12.00

~16.00

-210.00

0dB = 19.4 Wikg = 12.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Diaite: 13.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D230V Serial: D230V - SN: 1046

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

Medium parameterns used: f = 2300 MHz; 0 = 186 8/m; & = 51.8; p = 1000 kg/m'
Phamtom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2011)

LASY 52 Configuration:
= Probe: EX3DV4 - SNT349; ConvF(E.13, £.13, 8,13) @ 2300 MHz: Calibrated: 28.12.2020
*  Sensor-Surface: | 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Snb00: Calibrated: (02.11.2020
* Phantom: Flst Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

* DASYSZ 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=Smm, dy=5mm, dz=5mm

Reference Yaloe = 108.6 ¥/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 22 8 W/kg

SAR( g) = 12.2 Wikg; SAR(10 g) = 5.86 Wikg

Smallest distance from peaks 10 all points 3 dB below = 9 mm

Ratio of SAR at M2 10 SAR at M1 = 54.6%

Maximum value of SAR (measured) = 19.2 Wikg

dE

L
-4.210
-0.40

~16.80

<2110

0dB = 19.2 Wikg = 12.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL tissue simulating iquid

ConvF senasitivity in TSL / NORM x.y.z
MN/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 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-hald and body-mounted devices used next to the ear (frequency range of
300 MHz to & GHz)", July 2018

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 & GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to B GHZ"

Additional Documentation:
a) DASY4/5 System Handbook

Mathods Applied and Interpretation of Parameters:

& Measuremant Conditions: Further details are available from the Validation Report at the end
of the certificate. ANl figures stated in the cerificate are valid at the frequency indicated.

s Antenna Paramelers with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms onented
parallel to the body axis.

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

» Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

= SAR measured SAR measured at the stated antenna nput power.

+ SAA 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 cakculate the
nominal SAR result.

The unceriainty of measurement is stated as the standard uncerainty of measurement
mu by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximatety 85%.

Cerificale ko: D2E00VE-1100 Jan2i Paoe 2 of 8






Measurement Conditions
DASY sysiem confliguralion. as lar as mmt

DASY Version DASYS V2104

Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distanca Dipole Center - TSL 10 mm with Spaces

Zoom Scan Resolution dx, dy, dz = 5 mm

Fraguency 2600 MHz £ 1 MHz
Head TSL parameters

The lolcwing parsmaters and caiculations ware appled.
Temperature Permittivity Conducthvity

Mominal Head TSL parameters 220*C i =] 1.6 M

Moasured Hoad TSL parameters (Z0xD02)"C ATz E% 2.04 mho'm £ 6 %

Head TEL temperature changs during test < (L5 *C = -
SAR result with Head TSL

SAR sveraged over 1 om® (1 g of Head TSL Condition

SAR maasured 50 mW input power 14,4 Wikg

SAR for nominal Head TSL parameters normalized o TW 55.1 Wikg £ 17.0 % (k=2)

SAR svaraged over 10 cm® (10 g of Hesd TSL conditan

S8R mapsiired 250 mi input power B.32 Wikg

SAR for nominal Head TSL parameters mormalized o TW 24.9 Wikg £ 16.5 % (k=2)
Body TSL parameters

Tha foliowing parameters and caiculaions were appled.
Temperaiure Parmittiity Conductivity

Nominal Body TEL pararmeters. 220°C 52.5 2. 16 mhodm

Measured Body TSL pararmeters (220 £0.2)"C S508:8% 2.22 mhoim £ 8%

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

BAR averaged over 1 cm® (1 g of Body TSL Condifion

SAR measured 250 W input powear 138 Wikog

SAR for nominall Body TSL parsmelens nomrmalzed to 1W 54.1 Wikg * 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condificn

AR messurnd 250 M\ input povesr B.10 Wikg

SAR for nominal Body TSL parameters mormalized to 1W .1 Witkg + 18.5 % [k=3)

Cartificaie Mo: D2S00VE-1100_Jand 1 Page 3 of B





Appendix (Additional assessments outside the scope of SC5 0108)

Antenna Parameters with Head TSL

Impadance, ransiormed 10 leed point

df.1 0 - 5.3

Fuaturn Loss -25308
Antenna Parameters with Body TSL

Impedancs, ranatomad 1o feed point 46.0 (1 - 4.5 K3

Prartunm Loas - 24.0dB

General Antenna Parameters and Design

| Etoctrical Dalay ane direction)

l

1.158 ns

ARor kong term wuse with 100W radiated power, only a slight warming of fhe dpole near the feedpaint can be measured.

Thae dipoks is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connectad 10 the
s@cond anm of the dipole. The antenna s tharefore shor-circulied lor DC-signals. On some of the dipales, small snd caps
am sdded 16 the dipals arma N ordes io improve matching when loaded acconding bo B position &s axplained in the
“aasusment Conditions” paragraph. The SAR daia are not affecied by this changs. The ovarall dipobe ength ks etill

acconding 1o the Standard.
Mo excessive force must be applied to the dipole arms, because thy might bend or the soldersd conneclions near The
fesadnoir] may De damaged.
Additional EUT Data
[ Marutactren by | SPEAG
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DASYS Validation Report for Head TSL

Date: 13.00.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT:

Dipole 2600 MHz; Type: D2600YI; Serial: D2600YVT - SN:1100

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

Medium parameters used: = 2600 MHz o = 2.04 S/m; & = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 fl:lﬂﬁﬁl.lml'ilm:

L]

L]

Probe: EX3DV4 - SNT349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz: Calibrated: 28,172,200
sensor-Surface: |.4mm (Mechanical Surface Detection)

Electromica: DAE4 Sa601: Cahbrated: 02.11_2030

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 100]

DASYS2 32 10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7xT)VCube 0:
Mcasurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 118,35 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.8 Wikg

SAR(I g) = 14.4 Wikg; SAR{10 g) = 6.32 W/kg

Smallest distance from peaks 1o all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 40_68%

Muaximum value of SAR (measured) = 24.0 Wikg

Caricate No: DB600V2-1100_Jand1 Paos 5 of
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<. 10

0dB = 24.0 Wikg = 13.8 dBW/kg






Impedance Measurement Plot for Head TSL

5 600000 GHz 48,107 0
11.482pF -5.32880

\ 2600000 GHz 54.420 mU
3. 445 ©

Chil swgs 20
Chi: fann 240000 GHy —

netdliratn bine PSR 100 _isnei Pans Aol B





DASYS 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: LIID 0 - CW; Frequency: 2600 MHz
Meadium parameters used: 1= 2600 MHz o = 2.2 8fm: & = 50.0: p = 100D kg'm’
Phaniom section: Flal Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63,19-2011)
DASYS2 Configuration:
*  Prote: EX3IDVA - SNT34%; ConvF(7.91, 7.91, 7.91) @@ 2600 MHz Calibrated: 28,17, 3030
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sa601; Calibrated: 02.11.2020
=  Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS50 AA: Serial: 1002
» DASYS2 52.10.4(1527) SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7)/Cube 0:
Mcasurement grid: dx=5mm, dy=5mm, dz=%mm

Reference Valoe = 110.] Vime Power Drifi = -0,03 dB

Peak SAR (extrapolated) = 27.4 Wikg

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

Smallest distance from peaks 1o all points 3 dB below = 8.2 mm

Rabo of SAR at M2 to SAR ot M1 = 51.1%

Maximum value of SAR (messured) = 22.0 Wikg

4.1

-H.100

<12.00
16.00

2000

0dB = 22.9 Wkg = 13.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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