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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.

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 J\'\_l:i,r Scimmeirsrinciver Kalibrierdianst

Schmid & Pariner Sa=r Service sulsse datalonnage
Engineering AG % Servitio SYEpero O LEluE

Zeugheusstrasse 43, B004 Zurich, Switzerland ‘Zf‘:fl"?‘;\::f Swiss Calibration Sarvice
Accradited by the Swiss Accrediation Senvos (SAS) Accreditation No.: SCS 0108
The Swiss. Accreditafion Service is one of the Sgnatories to the EA

Multilateral Ag it for the gnition of calibration certificates

cient  Sony Global MED (KYCOM) Certificate No- EX3-3921_0Oct19
CALIBRATION CERTIFICATE

Chject EX3DV4 - SN:3921

Calbraton procedure(s) OA CAL-01.v9, QA CAL-14 w5, OA CAL-23.v5, OA CAL-Z5vT

Calibration procedure for dosimetric E-field probes

Cafhration s Oxciober 21, 2019

This calibration cerfficate dopuments the treceability to nafional standards, which reakze the physical enis of messuremenis (5L
The miesasursments sod e uncensintes with confidencs probebilily are given on the Tallowing pages sed ae pael of e cartificals.

Al cafibraions have B conthucied in the dosed laboratony facility: emvirarment temperature (22 & 3§°C and bumiclty < T0%

Calibration Equiprment csed (MATE crifisal for calibration)

Frimany Siendarms D Cal Date {Cartificata No.j Schadubed Caitvatinn
Fower meter NAF SN 1ATTE 03-Apr-18 (Mo, 217-0268202853) Apr-A
Power sensor NRP-T51 SN 10248 | 03-Apr-19 (Mo, 217-02852) Apr-z
‘Powsr sensor NRP-291 SN 103245 03-Apr-19 (No. 217-02693) | Agr-20
Refergrce 700 S Aensater | SN 55277 (200) | Da-mgr-19 (Mo, 217-02804) Apr20
OAEL SN B0 | 7.0wi-10 (M. OAEL-580_Oct1g) Dt 20
Reference Probe ES30ON2 S 303 ] 31-Dec-1B [Ma. ES3-3013_Dec15) Dec-13
|
Secondary Stendands o | Check Date {im house) Stcheduied Check
Power meter E44108 Sa GHA12036T4 O8-Apr-16 (in house chack Jun-18) in howse checic Jun-210
Powear sensor E44128 SN MY A140R0RT7 (&-Apr-16 (in house chack Jun-183) In hoesa chacke Jun-20
Power sensor E4417A SN 00000 (H-Apr-16 [in house chack Jun-18) i howse chegic Jun-210
RF genarator HP 88480 S5 US3BA200T00 0d4-bug-39 (in house check Jun-18) in house chaclc Jun-20
[ Network Anohyzer £83584 | SN- US41080477 | 3%:Mar14 fin house check Ot 18] | in Fowse checkc Ot 19
i
| Kame Function J
Calibrated by Cisodio Leubler Labeoretory Technician

Approved by ¥t Prenae Tashaizal Managar ﬁ@ -

ssuad Diciober 24, 2019
This calibration cerfficate shall not b eproduced exeapt in full without written approval of tha laboratony

Carfificate Mo: EX3-3821_0ct19 Paga 1 of 10

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 FrAN N = her Walibries

Schmid & Partner % f‘: Service suisse THalGNNGHE
Engineering AG S g Servisio svizmero i tarstura

Zeughaussirasse 43, B004 Zurich, Switzerland 7 %ﬁx o Swiss Calibration Service

Accradiied by the Swiss Acoeditaiion Senvice {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatores to the EA

Multilateral Agreement for the recognition of calibration certificates:

Glossary:

T3L Hssue simulating liguid

NORMx.Y.Z sensiivity in free spaca

ConvF sensitivity in TSL / MORMx,yv.z

DCcp diods comprassion point

CF crest factor (1iduty_cycla) of the RF signal

A B CD meduiation depandent lingarization parameters

Palarization ¢ @ rodation around probe axis

Polarization 3 8 rotabion amund an =xis that is in the plane normal o probe axs (at messurament cantar),

Le., 5 = 0is nomal to probe axis
Connecior Angle information used in DASY system o align probe sensor X to the robot coondinate system

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spelal-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicatons Devices: Measurement
Technigues™, Junz 2013

b} IEC 62209-1, ", "Measuremeni procedure for the assessment of Specific Absorption Rates (SAR) from hand-
held and body-mounted devices usad next 1o the ear (fraquency ranga of 300 MH2 1o 6 GHz2]", July 2016

¢} [EC 62208-2, "Procedure 10 detarmine the Spacific Absorption Rate (SAR) for wireless communication devices
used in chose procdmity 1o the human body (frequency range of 30 MHz to & GHz)", March 2010

djy KDB B65664. “SAR Measurement Requirements for 100 MHz to 6 GHzZ"

Methods Applied and Interpretation of Parameters:

o NORMx y 7 Assessed for E-field polarization 8 =0 (f < 200 MHz in TEM-cell; > 1300 MHz RZ2 waveguide).
NORMx y.z are only intermedizate values, i.e., the uncertainties of NORMx.y_z does not affect the E*-field
uncertainty inside TSL (see below Come).

«  MNORMfxy.z = NORMxy.z * frequency_response (see Frequency Response Chart). This Enearization is
implementad in DASY4 software versions later than 4.2, The uncertainty of the freguency response is nclueded
in the stated uncertainty of CanvF.

v  DCPx.y.z DCP are numernical linearization parameters assessed based on the data of power sweep with CW
signal (o uncertsinty reguired). DCP does not depend on frequency nor media.

s PAR-PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

s Axyz Bryz Cxyz Dxy.z. VR y.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parametars do not depend on frequency nor
media. VR 15 the maamum calibration range expressed in RMS voltage across the dode.

» ConvF and Boundary Effect Paremeters: Assessed in flat phantom using E-field {or Temperature Transfer
Standand for T < BD0 MHz) and ingide waveguide using analytical fieid distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which lypical uncartainty values are given. Thesa parameters ara
u=ed in DASY4 software to improve probe accuracy close to the boundary. The sensiivity in TSL comesponds
o NORMx, ¥,z = Comvi- whereby the uncentzinty corresponds to that given for Comwvim. A frequency dependent
ComvF s used in DASY version 4.4 and higher which allows extending the vahdity from £ 50 MHz fo £ 100
MHz

« Spherical isolropy (3D deviafion from isotropy): in a fiald of low gradients realizad w=ing a flat phantom
exposed by 2 patch anfenna.

= Sansor Offsef The sensor offset comesponds to the offset of virtual measurement cender from the probe: fip
{on probe axis). No iolerance required

« Connecior Angle: The angle is assessad using the information gained by determining the NORMx (no
uncertainty required).

Coertificate Mo: EX3-3821_0ct1® Paga 2 of 10

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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EX30V4 - SN-3521 October 21, 2019

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

Basic Calibration Parameters

P Sensor X Sensor Y Sensor Z Unc (k=)
Norm {uWivim))" 047 0.42 D46 2101 %
DCP [mV)" | 95,3 102.3 100.2
Calibration Results for Modulation Response
[ Communication System Name | A B C D VR Max Unct |
[ dB dBv v dB mv dev. (k=2)
0 | cw X 0.0 0.0 1.0 000 | 1567 | 235% | +47 %
¥ 0.0 0.0 1.0 75
L Z 0.0 00 | 10 155.6 ;

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 comesponds to a coverage

| probability of approximately 95%.

f The uncertainties of Nomm X,¥.Z do not affact the E-fiel uncananty nside TSL (see Pages 5 and 5)

. Numerical lingarzaton paramater:. uncertainty not required
~ Uncertainty i detemmined using e max. deviation from linear respanae applying rectanguiar distribution and & expressed ko the squars of the

figld valug

Cerificate Mo: EX3-3921_0ct13 Page 3of 10

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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EX0NVE— SN:3821 Ociober 21, 2019

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

Other Probe Parameters

F&nsor Arrangement Triangular

[ Connector Angle © 123.6 |

Mechanical Surface Detecion Mode arabied |

| Opfical Surface Delacson Mode disabled
Probe Owerall Length ' 337 mm
Probe Body Diameter 10 mm |
Tip Length 8 mm
Tip Diametar 2.5 mm
Prabe Tip to Sensor X Calibration Poirt 1 mm

Probe Tip o Sensor Y Calibration Paint 1 mm

| Probe Tip to Sensor Z Calibration Point 1 mm

i Recommended Measurament Distance from Surface 1.4 mm
Cartificate Mo: EX3-3821_0ct19 Pags 4 of 10

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



Project No: JB-Z0679-A Model No.: TypelVY FCC ID: VPYLB1VY Issued: June 12, 2020 Page 64 of 106

EX3DVA- SM:IE21 October 21, 2019

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

Calibration Parameter Determined in Head Tissue Simulating Media

f {MHz)* Pemr “Tgn::i‘m’ ConvF X | CenvFY | ConvFZ | Alpha® Dfﬁ: [g] I
750 419 0.89 1050 | 1050 1050 | 034 | 103 | £120%
B35 41.5 0.90 10017 10.17 : '1|:I._E 0.35 0.96 £ 12.0%
900 415 087 004 0.04 I .64 0.38 088 +120%
1450 405 1.20 9.00 8.00 l 900 | 041 | 081 | £120%
1750 40.1 1.37 8.58 8.58 I 858 | 035 | 086 | +£120%
1950 40.0 1.40 8.07 go7 | B.O7 0.33 087 +120%
2300 495 1.67 7.96 7.96 .56 037 0.30 +120%
2450 392 | 180 7.56 7.56 756 | 037 | 090 | £120%
2600 380 1.98 7.42 742 T.42 0.40 0.90 £12.0%
3500 grn - | am 7.18 7.18 718 | 030 | 130 | s131%
3000 w5 | 3w _B.70 670 | 670 | 040 | 140 | $131%
4600 367 | 404 £.43 6.43 643 | 040 | 150 | +131%

| s200 | 3s0 | 466 5.60 5.60 560 | 040 | 180 | z131%
5300 3589 - 4.76 545 545 245 0.40 1.80 +2131%
5500 36 | 488 5.03 5.05 s03 | 040 | 180 | £131%
5800 355 . 507 4.82 4.82 4.82 D.40 1.80 £13.1%
5800 353 5.2T7 I 510 5.10 510 D40 1.80 +131%

% Frequency validiy above 300 MHz of 2 100 MHz only applies for DASY wi.4 and highar (ses Page 2). sise & & nesticted io = 50 MHz. The
uncartainty is tha RS5S of the Conef uncerainty e calibration freguency and the uncesteinty for the indicated frequency band. Frequency validity
below 300 MHz 5 £ 10, 25 40, 50 and 70 MHz for CorvF assessments at 30, B4, 128, 150 and 220 MHz raspacively. Validity of Comd assessed at
B MHz is 4-8 MHz. and Com™ ssseased &1 13 MHZ is B-18 MHz. Abovwe 5 GHE requency validity can be sxtended io = 190 Hz

" AL frequencies below 3 GHE, Ihe valdity of issue parametan (c and o} can be relaxed o + 10% if Iquid compenssiion fomula is appied 1o
mexsured SAR vaipes Al frequencies abowe 3 GHE, the walidity of tissue parameters (c and &) is nestricied to & 5% The unoertamty is the RES of
tha Con™ Encamenty for indicated targat S5UE DERSMEIEE.

* AlphaDepth are defermmined during calfvalion. SPEAS wamants that the remamning deviation due bo e boundary effec] sfter compensalion &
ahways less than = 1% for frequencies below 3 GHz and below = 2% for fraguancies bebwesn 3-5 GHz &t any dstancs langer than hef the probe tip
diarmneter from the Boundany

Certificate Moz EX3-3831_0ct189 Papge 5of 10

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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EX3DV4— SM:3921 Oclober 21, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ° Unc

F(MHz)® | Permmittivity"” {Sdm) " ComwFX | ConwFY | ConwFZ | Alpha® | (mm) {le=2)
2450 527 1.95 7.59 7.53 7.59 0.32 0.90 £12.0%
5200 49.0 5.30 4.95 4.85 4.95 0.50 1.50 *+13.1 %
5300 489 5.42 4.81 4.81 4.81 0.50 1.20 131 %
5500 48.6 5.65 417 417 417 0.50 1.30 £131%
5600 485 577 4.07 4.07 4.07 0.50 1.80 +13.1%
5800 482 6.00 4.32 4.32 432 0.50 1.90 131 %

" Frequency valldty above 300 MHz of = 100 MHz only applies for DASY wi.4 and higher (see Page 2). alse I s restrictad 1o £ 50 MHz. The
uncetanty & S ESS of e Comf uncertainty & calibrafion fréguency and the uncenanty for Bl indcabed reguency band. Freguency validity
below 300 MHZ is = 90, 25, 40, 50 and T0 MHz for ConvF assasaments at 30, 64, 126, 150 and 220 MHz respecively. Validity of Conv assasssd at
B MHz is 4-9 MHz, and Com setected at 13 MMz i 5-10 MHz. Above 6 GHz frequency validity can be extended fo £ 110 hMHz

" At frequencies below 3 GHz. the validity of fissue parameters (z and o] can be relaxed to 2 10% i quid compensation formuia is applied o
measurad SAR values. Al freguencies sbowe 3 GHz, tha validity of tissue parsmatars (e and a) is resticted to £ 5% The uncanainty & the R5S of
the: ComifF uncedainty fior indicated tangel fissus parameters

= Alphe/Diegth are determined during calibration. SPEAG wamants thet the remaining deviation dus to the boundary efect afler compensation is
abways less than = 1% fior freguencies below 3 GHz and below 2 2% for requencies bebwesn 3-8 GHz at any dstance lager han half the probe tip
gameter from the bowndany

Cartificate Mao: EX3-3921_0DaD Page & of 10

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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EX30VE— Sh3821

Ociober 21, 2010

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

Frequancy responsa (normallzed)

. ]

Cerfiicate Mo EX3-3921_0ci19

(]

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

i
1500 2000 3000
f [MHz]

1000 2500

*
==

FPage 7 of 10

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-

Emor [<B]

Certificale No

SN0

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

i

e ST S N i e e A T =

% Hulil[:
(=]

&0 M-

o=
Ld 3

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

EXC-30M

Page 8of 10

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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EX30V4— SN-35921 October 21, 2019

Dynamic Range f(SARpeaq)

(TEM cell , foa= 1900 MHz)

Signal [u\]

Input

102 1ir? 10 [ 15
SAR [miAicma) o
EX .|

not compensated compansated

'_"‘_ Bt S 1,5.:._.. R R S

Error [dB]

-

| ]
104 1= 10 | 10t

SAR [rll':"'.'-'r.'|||1|

*

ek companeated campansatad

Uncertainty of Linearity Assessment:  0.6% (k=2)

Cartificate No: EX3-3821_0ct19 Page S of 10

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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EX30DVa— 3N-3521

October 21, 2012

Conversion Factor Assessment
= 900 MHz WGELS B9 {H_convF) f= 1750 MHz WGLS R22 ﬁ-l_l;r.ﬂ-.‘:;

- 1 - a
& L] $
- saeael

Deviation from Isotropy in Liquid
Error (4, 8), f =900 MHz

z
A

-10 08 <05 0.4 D2 00 02 04 06 08 10
Uncertainty of Spherical lsotropy Assessment:  2.6% (k=2)

Cartificate Mo: EX3-3821_0ct18

Page 10 of 10

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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C.2. System Validation Dipole D2450V2 (Serial No. 936 / Control No. WA0026)

Please see the following pages.

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 Schwelzerlacher Kallbrisrdianst

; s % s
Schmid & Partner éﬁ; o Service sulsse d'étslonnage
Engineering AG e Servizlo avizzero di taratura
Zeughaussirasse 43, BO04 Zurich, Switzerland A S  swiss Caillbration Service
idiglaket
hecredited by the Swiss Accraditation Serdce (SAS) Accreditation Mo,; SCS 0108

The Bwiss Accraditation Service is ane of the signatories to the EA
Multilateral Agreement for the recagnition of calibration certificates

cient  SONY Global M&0 (KYCOM) certiticate No: D2450V2-936_Jun19
CALIBRATION CERTIFICATE

Ditjact D2450v2 - 5N:836

Calibration proceduns(s) A CAL-DE VT
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: June 14, 2018

This calibration certificate docurmants the tracesbdity 1o netionel standards, which reskze the physical units of measurerments (SI1)
The measurements and tha uncenanties with confidence probabllity are given on the fallowing pages and ane pad of the certilicale.

Al calibrations heve baen conducted in the clased Bboratory Bacilily; ewirgnmant temparature (22 = 3)°C and |1|_|r'1||:|i!!|| < 7%,

Calibration Equipment used (METE crtical for calibrakion)

Primary Standards 0 # Cal Data (Certiicate Mo.} Scheduled Calibration ]
Fower meler NAFP SH1TTE D3-Apr-19 (Mo, 217-0265202853) Apr=Fl
Power sengar NRP-Z91 SN 103244 03-Apr-18 (Mo, 217-02852) Apr-20
Fower zanzar NRP-Z91 SN 103245 03-Apr-18 (Na. 217-02853) Apr-20
Relerence 20 dB Attenualor M G058 {20k) Dd=-Apr-18 (Mo, 217-02854) Apr-20
Type-M mismeich combaation | SN: 5047.2 / 08327 Dd-Apr-18 (Na. 217-(2B55) Apr-20
| Retarenca Probe EXIDVY SM: 7348 28-May-1% (Mo, EX3-7348_May14) May-20
| DAE4 | am: 804 30-Apr-19 (Mo, DAE4-E01_Apri D) Apr-26
| Secondary Slandards 1D & Check Date (in housa) Schaduled Chack
| Powar metar E4415B | SM: GB3D512475 30-0ct-14 (in house check Fab-18) In heagsa check: Col-20
| Powar sensar HP 64614 | 5 UssTIEETAS O7-0c1-15 (in house check Ocl-18) In heasse chack: Ool-20
Powar sensor HP B4B14 | SN MY41082317 O7-0ct-15 (in house check Oet-18) In hozse check: Ool-20
RF ganarator R&S SMT-06 5M: 100972 15-Jun-15 (in houge check Oel-18) In howse check: Cot=20
Metwork Analyzer Agllent EB35EA | SM: LIS41080477 S1-Mar-14 {in house check Oc-18) In bhowse chack: Ocl=19
Hame Function Signalure
| Calbrated by: Michaal Wabar Laboratory Tachnician
o
| Approved by Ketja Pokovic Technical Manaper ﬂ%
- :

Iazued: June 20, 2019
| This calibration certificate £hall nod be reproduced excapl in full withoul writtken approval of tha laboratony,

Certificate No: D2450V2-836_Jun18 Page 1cfB

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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. . e,
callbr_at'nn Laburatcry of f@:‘} Schweizerischer Kalibrierdienst
Schmid & Partner B = Service sulase d'élalennage
Engineering AG T = Servizio avizzero di taralura
Zeughausstrasss 43, 8004 Zurich, Switzerland l;:c::-;?ﬁl,\{‘-':‘; Swisa Calibration Service
Accredited by the Swiss Accraditetion Sendce [SAS) Accreditation No,: SCS 0108

The Swisa Acereditation Sarvice iz one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

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 Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) frem hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Decumentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

*  Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required,

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

s  SAR measured: SAR measured at the stated antenna input power,

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

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resulf,

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%.

Cerificate Mo: D24500W2-836_Jun1g Page 2 of B

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



Project No: JB-Z0679-A Model No.: TypelVY FCC ID: VPYLB1VY Issued: June 12, 2020 Page 73 of 106
Measurement Conditions
DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advancad Extrapolation
E Phantom Madular Flat Phantom
| Distance Dipole Center - TSL 10 mm with Spacer
i Zoom Scan Resolution dx, dy, dz = 5 mm
1! Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
I
| Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mha'm
Measured Head TSL parameters (22.0+£0.2) "C AF9+B% 1.86 mha'm =8 %
Head TSL temperature change during test =0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power 13.5 Wikg

SAR for nominal Head TSL parameters

normalized o 1'W 52.8 Wikg £ 17.0 % (k=2)

| SAR averaged over 10 cm? {10 g) of Head TSL

condition

SAR measured

250 mW input power .28 Wikg

SAR for nominal Head TSL parameters

normalized to 1W 24.8 Wikg £ 16.5 % (k=2)

Body TSL parameters
The follawing parameaters and calculations were appliad.
Temperature Permittivity Conductivity
Mominal Body TSL parametars 220°C 527 1.95 mham
Measured Body TSL parameters (220 x0.2)°C S10=6% 2,03 mhovm = 6 %
| Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
. SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3Whkg
SAR for nominal Body TSL parameters normalized to 1W 51.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition

SAR measurad

250 mW input power 6.20 Wikg

ZAR for nominal Body TSL parameters

normalized to 1W

24.4 Wikg = 16.5 % (k=2) |
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs transformed to feed point 55.140+2.10
Ratum Loss -25.6dB

Antenna Parameters with Body TSL

Impedance, fransiommed fo feed point 5130 +46j0
Retum Loss - 265 dB

General Antenna Parameters and Design

Electrical Dalay (one diraction) | 1.153 ns

After long term use with 100W radiated power, only & slight warming of the dipole near the feedpoint can be measured.

The: dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole anms in order 1o improve maiching when loaded according to the position as explained in the
"Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is still
according o the Standard

No excessive force must be applied 1o the dipole arms, bacause thay might band or the soldered connections naar tha
feedpoint may be damaged

Additional EUT Data

Manufacturad by SPEAG
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DASYS Validation Report for Head TSL

Date: 14.06.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:936

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

Medium parameters used: [ = 2450 MHz; ¢ = 1.86 8/m; & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.9, 7.9, 7.9} @ 2450 MHz; Calibrated: 20.05 2019
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics; DAE4 Sn601; Calibrated: 30.04.2019
=«  Phantom: Flal Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001
= DASYS2 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 117.4 V/m; Power Drift = 0.0]1 dB

Peak SAR (extrapolated) = 26.8 Wike

SAR(1 g} = 13.5 Wikg; SAR(10 g) = 6.28 W/kg

Maximum value of SAR (measured) = 22.3 Wikg

dB

-5.00

-10.00
-15.00
=20.00

-25.00

0dB =223 W/kg = 1348 dBW/kg
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Impadance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:934

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

Medium parameters used: f= 2450 MHz; 6 = 2.03 §/m; & = 51 p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349esting: ConvF(7.94, 7.94, 7.94) @ 2450 MHz; Calibrated: 29.05.2019
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

Phantom: Flat Phantom 3.0 (back); Type: QD 000 P30 AA; Serial: 1002

DASYS52 52.10.2{1504); SEMCAD X 14.6.12{7470)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=%mm

Reference Value = 110.0 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.3 W/kg

SAR(T g) =133 W/kg: SAR(10 g) = 6.2 Wikg

Maximum value of SAR (measured) = 21,7 Wikg

dB
]

-5.00

-10.00

-15.00

-20.00

-25.00

Date: 14.06.2019

0dB =217 Wkg =13.36 dBW/kg
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Impedance Measurement Plot for Body TSL
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C.3. System Validation Dipole D5GHzV2 (Serial No. 1183 / Control No. WA0028)

Please see the following pages.
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Calibration Laboratory of X, . .
2 & 2, Schweczerischer Kalibrierdienst
Schmid & Partner Y Service suisse &'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland U NSNS Swiss Calibration Service

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

et  [SONY GloBaIMED )

Accreditation No: SCS 0108

Certificate No: DSGHzV2-1183_Jun19

[CALIBRATION CERTIFICATE
| — L e———
Object D5GHzV2 - SN:1183
Calbration procedurs(s) QA CAL-22.v4
Calibration Procedure for SAR Validation Sources between 3-6 GHz
Calibration date June 24, 2019

Thumﬁhm&mmwmmmlonauma!smndam.ummmamemphmrmdw{Sl]
The measurements anc the uncertainties with confidence probability are given on the following pages and are part of the certificate

All calibrations mmmnmmwwcmmmnmeniummzﬂzm'cww\u 0%

Calibration Equipment used (MATE critical for calibration)

| Primary Standards |02 Cal Dats (Centificate No.) Scheduled Calibration
Power meter NRFP SN: 104778 03-Ape-18 (No. 217-02892/02883) Apr-20

Power sansor NRP-Z291 SN: 103244 D3-Ape-18 (No. 217-02892) Apr-20

Power sensce NRP-291 | SN: 103245 03-Apr-19 (No. 217-02883) Ape-20
Relererce 20 dB Aftsryuator SN: 5058 {20k) 04-Apr-19 (No. 217-02894) Ape-20

Type-N misrmatch combmaton SN 504727 06327 04-Apr-19 (No. 217-02885) Ape-20

Reference Probe EX3DV4 SN 3503 25-Mar-19 (No. EX3-3503_Mar13) Mar-20

DAE4 SN 801 30-Apr-19 (No. DAE4-601_Apr19) Apr-20

Secondary Standards lID#* Check Data (in houss) Scheauled Check
Power meter E44108 | SN: GB39512475 30-Oct-14 (in house check Feb-19) in house check: Oct-20
Power senscr HP 8481A SN: USST202783 07-0ct-15 (in house check Oct-18) In house check: Oct-20
Power sensor HP B481A SN MY41002317 07-Oct-15 (in house check Oct-18) In house chack: Oct-20
| AF generator RAS SMT-08 SN: 100072 15-Jun-15 (in house check Oct-18) In house checic Oct-20
Network Analyzer Agllent EB3SBA | SN US41080477 31-Mar-14 (in house check Oct-18) In house chack: Oct-19

Name Function Signature
Calibrated by Jeton Kasteati Laboratory Technican —
S
Approved by Katja Pokovic: Tachrical Managar W‘:
Issued: June 24, 2019

| This calibration certficase shall not be reproduced excep! n full without written approval of the laboratory

Certificate No: D5GHzV2-1183_Jun19
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Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse o étalonnage
Engineenng AG Servizio svizzerc di taratica
Zoughausatrasse 43, 8004 Zurich, Switrediand Swiss Calibration Service
Accradited by the Swiss Accreditation Servioe (SAS) Accreditation Ne.: SCS 0108

Tha Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) 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 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 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a nermal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Vs2.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0 f
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dy, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MHz
5300 MHz = 1 MHz
Frequency 2500 MHz = 1 MHz
5600 MHz + 1 MHz
SB00 MHz = 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4.66 mho'm
Measured Head TSL parameters {220+ 02)°C BS5SEEHR 4.47 mho/m £ 6 %
Head TSL temperature change during test <05°C e e
1
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.80 Wikg
SAHA for nominal Head TSL paramaters normalized to 1W T7.7T Wikg = 19.9 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL canditian
SAR measured 100 mW input power 225 Wihkg
SAR for nominal Head TSL parameters normalized to 1W | 224 Wikg + 19.5 % (k=2)
Certificate No: DSGHzV2-1183_Jun19 Page 3 of 16
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Head TSL parameters at 5300 MHz

Tha following parameters and caleulations were applied.

| Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4. 76 mhio/m
Measured Head TSL parameters (22.0 £0.2)°C 353=6% | 4.57 mho/m =6 %
Head TSL temperature change during test =0.5°C - e

SAR result with Head TSL at 5300 MHz

SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.31 Wikg
SAR for nominal Head TSL parameters nomalized to 1W B2.7 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

Head TSL parameters at 5500 MHz

23.6 Wikg £ 19.5 % (k=2)

The following parameters and calculations wers applied.

Page 83 of 106

Temperature Permittivity Conductivity —l
MNominal Head TSL parameters 220°C 56 4.5 mho/m
Measured Head TSL parameters (220 0.2) °C BO:6% 4.77 mho'm = 6 %
Head TSL temperature change during test =05%*C s e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power B.51 Wiy
SAR for nominal Head TSL paramatars mormalized to 1W B4.T Wikg = 19.9 % (k=2) |
! SAR averaged over 10 em® (10 g) of Head TSL conditian
SAR measured 100 mW input power 2.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg £+ 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
Tha following parameters and caleulations were applied.

Temperature Permittivity Conductivity ]
Nominal Head TSL parameters 22.0"C 355 5.07 mho/m
Measured Head TSL parameters (22.0=02)°C 39+68% 4.88 mho/m + 6 %
| Head TSL temperature change during test =05°C — | —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurad 100 mW input power B.56 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

85.2 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2 45 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.4 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz
The following parameters and caleulations were applied.

| Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (220=02)°C HBExB% 5.08 mho'm + 6
Head TSL temperature change during test <0.5°C s e

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm’ {1 g) of Head TSL Condition
SAR measured 100 mW input power 8.07 Wikg

| SAR for nominal Head TSL parameters normalized to 1W 80.2 Wig = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL candition
SAR measured 100 mW input power 2.29Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following pararneters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5.30 mho'm
Measured Body TSL parameters 220 0.2)°C 4768 +6% 543 mhom +6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’® (1 g) of Body TSL Conditian |
SAR measured 100 mW input pawer 7.38 Wikg

SAR for nominal Body TSL parametans

normalizad to 1W

73.4 Wikg = 19.9 % (k=2)

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

candition

SAR measured

100 mW input power

2 07 Wikg

| SAR for nominal Body TSL parameters

normalized to 1W

20.6 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mhaim
Measured Body TSL parameters (22.0£0.2) °C AT426% | 5.56 mhoim +6 %
Body TSL temperature change during test <05"C s
SAR result with Body TSL at 5300 MHz
| SAR averaged over 1 cm’ (1 g) of Body TSL Condtion
| 5AR measured 100 MW input power 7.40 Wikg

SAR for nominal Body TSL parameters

normalized o 1W

73.6 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.08 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.7 Wikg = 19.5 % (k=2)

—

Certificate No: DSGHzV2-1183_Junid

Page 6 of 16

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



Project No: JB-Z0679-A Model No.: TypelVY FCC ID: VPYLB1VY Issued: June 12, 2020 Page 86 of 106
Body TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48 6 5.65 mhafm
Measured Body TSL parameters (22.0+02)"C 4T026% 5.83 mhofm £ 6 %
Body TSL temperature change during test «=05°C e —
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Bedy TSL Condition
SAR measured 100 mW input power 7.85 Wikg
SAR for nominal Body TSL parametars normalized to 1W 79.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 220 Wikg
SAR for nominal Body TSL parameters normalized to 1W I 221 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and celculations were applied.

Temperaturs Permittivity |  Conductivity
Mominal Body TSL parameters 22.0°C 48.5 | 5.77 mha/m
Measured Body TSL parameters (22.0+0.2)°C 458 =6 % | 597 mhofm 6 %
Body TSL temperature change during test < 0.5 °C —— | e

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mwW input power 7.94 Wiy
SAR for nominal Body TSL parameters normalized to 1W B0.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mW input power 223 Wikg
SAR for nominal Body TSL parameters normalized to 1W 226 Whkg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following pararmeters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 482 6.00 mha/m
Measured Body TSL parameters 22.0=02)°C 465+6% 6.25 mho/m 2+ 6 %
Body TSL temperature change during test <0.5°C e -
SAR result with Body TSL at 5800 MHz
! SAR averaged over 1cm’ (1 g) of Body TSL | Condition
| SAR measured 100 mW input power 7.45 Wikg
SAR for nominal Body TSL parameters nammalized to 1W 75.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL comdition
SAR measured 100 mW input power 207 Wikg
SAR for nominal Body TSL parameters narmalized to TW 21.0 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 482 0 -8.1[Q

Ratum Loss -21.5d8
Antenna Parameters with Head TSL at 5300 MHz

Irmpedance, transformed io feed point 4850 -6.4 0

Returmn Loss -23.5dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point S140-20K

Aetum Loss -325dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 53B0-150

Return Loss -28.1dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 55640 -4.3 2

Retum Loss -235dB
Antenna Parameters with Body TSL at 5200 MHz

Impedancs, ransformed to feed point 487 0-6910

Ratumn Loss - 22 5 dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transfomed 1o feed point 4060 -54j0 |

| Return Loss -25.3dB !

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed io feed point 5200 -07 K2

Hetum Loss -33.6 dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 55B80-07 0

Retum Loss -252dB
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Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 57.10-360

Ratuim Loss -225dB

General Antenna Parameters and Design

Electrical Delay (ons direction) 1202 ns |

After long term use with 100W radiated power, only a slight warming of the dipele near the fesdpoint can be measured.

The dipgie is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipola. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order fo improve maiching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affectad by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied fo the dipole arms, bacause they might bend or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 21.06.2019

Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: DSGHzV2 - SN:1183

Communication System: UID O - CW; Freguency: 3200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz: o0 =4.47 S/m; &, = 35.5; p = 1000 ka/m’ ,
Medium parameters used: f = 5300 MHz: 0 =4.57 5/m: &, = 35.3; p= 1000 k/m” .
Medium pasameters used: f = 5500 MHz; o = 4.77 $/m; & = 35; p = 1000 kg/m’ ,
Medium parameters used: f = 5600 MHz: o = 4.88 S5/m; £, = 34.9; p = 1000 ke/m” .
Medium parameters used: { = 5800 MHz: o = 5.08 5/m; £, = 34.6; p = 1000 kg/m’
Phantom scction: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63,19-201 1)

DASYS2 Configuration:

+ Probe: EX3DV4 - SN3503; ConvFi(5.64, 5.64, 5.64) @ 3200 MHze,
ConvF(5.39, 5.29, 5.39) @ 5300 MHz, ConvF(3.1, 5.1, 5.1) @ 5500 MHz.
ConvF(4.93, 4.95, 4.95) @ 5600 MHz, ConvFi(4.96, 4,96, 4.96) @ 5800 MHz; Calibrated: 25.03.2019

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
»  Electronics: DAE4 5n601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001

«  DASYS2 32 10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, [=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnd: de=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.81 Vim: Power Draft = 0.07 dB

Peak SAR (extrapolated) = 274 Wikg

SAR(1 g) = 7.8 Wikg; SAR(10 g) = 2.25 W/kg

Maximum valoe of SAR (measured) = 17.7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm., f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube : Mecasurement zrid: dx=4mm, dy=4mm, de=14mm

Reference Valoe = 76.32 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.2 Wika

SAR(I g) = 8.31 Wikg: SAR(10 g) = 237 W/kg

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=53500 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Valoe = 75.51 Vim; Power Drrift = (.04 dB

Peak SAR (extrapolated) = 32.7 Wikg

SAR(1 g) =8.51 Wikg: SAR(10 g} = 2.41 W/kg

Maximum value of SAR (measored) = 20.1 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 7656 Vim; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 31.5 Wike
SAR(1 g) =8.56 W/kg: SAR(10 g) = 2.45 Wik
Maximum value of SAR (measured) = 20.0 W/kg
Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm_ dz=1 dmm
Reference Value = 73,13 Vim; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 31.5 W/ke
SAR(1 g) = 8.07 W/kg: SAR(10 g) = 2.29 W/kg
Maximum value of SAR (measured) = 19.2 Wikg
dB
]
-6.00
-12.00
-18.00
-24.00
-30.00
OdB =192 Wikeg = 1283 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 24.06.2019
Test Laboratory: SPEAG. Zurich, Switrerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1183

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 5.43 5/m; & = 47.6; p = 1000 kg/m’
Medium parameters used: f= 3300 MHz; o = 5.56 S5im; & = 47.4; p = 1000 kg/m’
Medium parameters used: = 5300 MHz; o = 5.83 5/m; & = 47; p= 1000 kgfm”,
Medium parameters used: f = 5600 MHz o = 5.97 S5/m; & = 46.8; p = 1000 kg/m®
Medium parameters used: f = 5800 MHz; o = 6.25 S/m; £ = 46.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuralion:

»  Probe: EX3DV4 - SN3503; ConvF(5.14. 5.14, 53.14) @ 5200 MHz,
ConvF{5.25, 5.25, 5.25) @ 5300 MHz, ConvF{4.79, 4.79, 4.79) @ 5500 MHz.
ConvEFi(4.74, 4.74, 4.74) @ 5600 MHz, ConvF(4.62, 4.62, 4.62) @ 5800 MHz: Calibrated: 25.03.2019

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

s  Electronics: DAE4 Sn601: Calibrated: 30.04,2019

= Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002
« DASYS2 52.10.2(1504); SEMICAD X 14.6.12(7470)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4dmm, dy=4mm, dz=1.4mm

Reference Value = 68.18 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.8 Wikg

SARI(1 g) =7.38 Wikg; SAR(I0 g) = 2.07 Wikg

Maximum value of SAR {measured) = 17.5 Wrkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnd: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.38 Vim: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 28.9 Wike

SAR(I g) =7.4 Wikg:; SAR(10 z) = 2.08 Wikg

Maximum value of SAR (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8xT)/Cube 0: Measurement grid: dx=4mm_ dy=4mm_dz=1 4mm

Reference Value = 68.70 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 33.0 Wike

SAR(] g) =7.95 Wike: SAR(10 g) = 2.20 Wikg

Maximum value of SAR (measwred) = 19.3 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm. dy=4mm_ dz=1_4mm

Reference Valoe = 67.44 Vim; Power Drifi = -0.04 dB

Peak SAR (extrapolated) = 33.7 Wike

SARI(1 g)=7.94 Wikg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dv=4mm, dz=1 4mm
Reference Valoe = 6527 Vim; Power Dnfi = -0.04 dB

Peak SAR {extrapolated) = 32.2 Wikg

SAR(I g) =745 Wikg: SAR(10 g) = 2.07 W/kg

Maximum value of SAR { measured) = 18.6 Wikg

-6.00

-12.00
-18.00
-24.00
-30.00

0dB =175 Wikeg= 1243 dBW/kg
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Impedance Measurement Plot for Body TSL
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