FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

DASYS Validation Report for Head TSL

Date; 19.05.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MiHz; Type: D750V 3; Serial: D750¥3 - SN:1014

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

Medium parameters used: {= 750 MHz; o =0.91 8/m; & =42.1; p= 1000 kg/m’
Phantom seotion: Flat Section

Measurement Standard: DASY S (IEEETEC/ANSI CR3.19-201 1)

DASYS2 Configurilion:
«  Probe: EX3DV4 - SNT349; ConvF{ 10,07, 10,07, 10,07 @ 750 MHz; Calibrated: 31.12.2019
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 27.12.2019
»  Phantom: Flat Phantom 4.9 (front); Type: QD D0L P49 AA; Serial: 1001

«  DASYS2 521041527y SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7Tx7x7V/Cube (:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Valoe = 58 88 Vim: Power Dnft = 0.00 dB

Peak SAR (extrapolated) = 3,18 Wikg

SAR(L g) = 2.13 Wike; SAR(ID g) = 140 Wikg

smillest distance from peaks to all points 3 dB below = 154 mm

Ratio of SAR wt M2 1o SAR mt M| =67, 1%

Maximim value of SAR (measured) =281 Wikg

-2.00
-4.00
-6.00
-B.00

-10.00

0dB =281 Wikg =449 dBW/kg
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007
Calibration Laboratory of Ay, hwaizarischer Kalibrissdiens]
Schmid & Pariner % g ::nllnp:ulln u'::nnmge
i ing AG 4 : izho svizpera
m&iﬂ% 8004 Furich, Switzeriamd j‘*ﬁ,\g 5 xq:;llmwnn‘:::;tn

Accradited By the Swiss Accreditation Sanaca (345)
The Swiss Accredilation Service is one of the signatories o the EA
Multilatersl Agreement for the recognition of cafibretkoen certificates

hecreditation No: SCS 0108
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Cabbration procedureis) Q.P;!:AL-ﬂE.M'i‘I

Calbalicn dago

August 27, 2020

Cadbration Equipment used (MATE criical for cabbration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This cakbration certilicaste documents ths tracesbiily ke natioral standads, which realize me phiysical units of measwemants (51)
The measiremeants and tha uncarainties with confidence probabiliy are given on e folldedng geges and are par of the ceificsie,

A calibeations have been candiaded in fhe closed inboratory faciity: envirenmant rpemun (22 & 3)°C and Iimidly < 70%,

| Primesty Slandards 0 & Gal Date (Cerificale Ma.) Sohaoled Calibration 2
i Powar mater NAP SH; 104778 Oi-Agr-20 (Mo 21 7-03100/03101) Apr21

Powear sansar NRP-Z81 SN 10ERe Qi-Agr-20 (Mo, 217-03100) A

Povear gansar NRP-ZE1 5N: 103245 O1-Apr-20 (Mo, 217-03101) Apra

Refarence 20 o8 Attanuakr SN BHEIEN (20) A1-Mar-20 [No. 217-03108) Apr-21

Typa-N mismsatcd comtdnatan SN: 310832 f DE32T 31-Mar-20 (Mo, 217-03104) Apr-21

Fefarence Probe EXIDVE SN T34 28-Jun-20 (No. EX3-73448_Jur20) Jum-21

DAES SN: B0 27-Doc-18 (Mo, DAE4-801_Decta) Dec-20

Sacondary Standds iDa Chack Daie (n housa) Scheduled Check
Perdsr mptor E44.150 SM: EEIET TS 30-0ct-14 {in houserchack Fab-19) In houss check: Qcl-20
Powsar sensor HP 84814 SN; USaraeeTas O7-0ct-15 {in house chack Ogl-18) In houss check: Oct-510
Fower sensor HP B4G14 SN MY 1062317 07-0et-15 {in house chack Oot-ta) In houss check: Oiei-20
RF ganarator RES SMT 6 Sh: 100872 15-Jur-15 {in house check: Ock-18) In houss check: Del-20
Wartwork Analyzer Agilenl EBISAA | SN LIS4T0RD4TT 31-Mar-14 {in house check Oel-18) I hewims chsck: Oici-B0

MNama Function Signaiure

Calinrated by dedirey Knteman Lnhoeitory Techrician j :'g:; E
Appraved by: Katln Pokauic Tachical Manages

Thes cafibralion cartilicata shefl not be reproduced axcegt in full witheou! writhan Approva of The labamiony,
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Calibration Laboratory of S §  Schwsizsrischer Kalibriardisnst
Schmid & Partner % c Service sulsse détalonnage
Engineering AG . Servizio svizzor di taraturs
Zoughaussirasse 43, 8004 Zurich, Switgeriand £, Jfr'::wh,;\-' S  Swiss Calibration Bervice
Accredifed by the Swins Atcrediaion Serace (SA5) Accreditation He.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Mutiiatersl Agreement for the recognition ef eafibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MNEA 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 6 GHz)", March 2010

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

Additional Documentation:
a) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power, No uncerainty required.

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

SAR measured: SAR measured at the stated antenna input power.

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

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

The repnrted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.
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Measurement Conditions

DASY systern configuration. &5 far as not given on page 1
DASY Version DASYS VB2 10.4
Extrapolation Advanced Exfrapolation
Phantam Madular Flat Phamtom
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz +1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22070 41.5 0.890 mha'm
Measured Head TSL parameters 22002 5C 422 +6% 0.93 mhoim + 6 %
Head TSL temperature change during tesi <5*C s —
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR mgasurad 250 mW input power 2.41 Wikg
SAR for nomenal Head TSL parameters neamalized to 1W 2.44 Wikg = 17.0 % (k=2)
m averaged over 10 em* (10 g} of Head TSL condition
SAR measurad 250 mW input powar 1.56 Wik
| SAR lor nominal Head TSL paramaters narmalized to 1W B.13 Wikg = 16.5 % {k=2)

Cartiticats Mo: DE835V2-4d266._Aug20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transicrmed to feed paoint 50.2 3 - 2.4 0

Fetum Losa -325d8

General Antenna Parameters and Design

Electnical Delay (one direction) I 1,380 ns J

Adter long term use with 100W radiated power, anly & slight warming of the dipode near the feedpaint can be measured

The dipohe is made of standard ssmirgid coaxial cabla. The center conductar af ha feading lina is directly connected 1o the
sgcond arm of the dipods. The anienna ia therelore shor-circuited for DC-signats. On some of the dipoles, small end caps
arg adied 1o the dipele amms:in order to improve matching when loaded accordng to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overadl dipole length is st
aopardng to the Standard,

Mo excessve force must be applied o the dipole arms, because they might band or the soldered connections near the
feadpaint may be damaged,

Additional EUT Data

| Manufactured by SPEAG |
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DASYS Validation Report for Head TSL

Dare: 27.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Tyvpe: D835V2; Serial; DEISV2 - SN:4d266

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

Medium parameters used: f= 835 MHz; o= 093 S/m; & = 42.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS ([EEEAEC/ANST CA3.19-2011)

DASYS2 Configuration:
=  Probe: EX3DV4 - SNT349; ConvF{9.69, 9.60, 9 60) @ 535 MHz: Calibrated: 2006 2020
»  Sensor-Surface: 1.4mm (Mechanicsl Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
= Phantn: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1060]

= DASYS5252.104{1527); SEMCAD X 14.6.14{7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7Tx7x7VCube 0:
Measurement grid: dx=5mm., dy=3mm, dz=5mm

Reference Value = 6247 Vim: Power Drift = -0.02 dB

Peak SAR (extrupolated) = 3.57 Wikg

SAR(I g) = 2.41 Wikg; SAR(10 g) = 1.56 W/kg

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

Eatio of SAR at M2 10 SAR at M1 = 67 2%

Maximum value of SAR (measured) = 3,19 W/kg

[=%
o
==}

-2.00

-4.00

-6.00

-f.00

-10.00

0dB =319 Wike =5.04 dBW/ kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition

[ Pantom I

SAR result with SAM Head (Top = COD)

SAM Head Phantom For usage with cSARIDV2-AL

SAR averaged over 1 em” (1 g of Head TSL Condetion
SAR for pominal Head TSL parameters parmalized 1o 1w 8.97 Wikg = 17.5 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition

SAR for nominal Head TSL paramelsrs

normalized 1o 1W

5.93 Wikg = 16.9 % (ka2)

SAR result with SAM Head (Mouth = F90)

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

Cordition

SAA lor nominal Head TSL paramatars

nomvalized o 1W

9,42 Wikg + 17.5 % (k=3)

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

condition

SAR for nominal Head TSL paramatars

nomalized to 1W

B.81 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Neck = HO)

SAR sveraged over 1 cm? {1 g) of Head TSL

Condétion

SAR for nominal Haad TEL parameters

marmalized 1o 1W

8.95 Wikg = 17.5 % (k=2)

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

condition

SAR for norninal Head TSL paramsiars rormalized 1o 1W 6.03 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

SAR averaged over 1 em? (1 g) of Head TSL Condltion

SARA for nominal Head TSL parametars nosmalized to 1W 7.59 Wikg = 17.5 % (k=2)

SAR averaged over 10 em? {10 g) of Head TSL

condition

SAR for nominal Head TSL parametars

nommalizad to W

5.17 Wikg = 16.8 % (k=2)

! Arditional assessments outside e cuerent scopa of S5 0108
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Calibration Laboratory of S, Schwaiznrischer Kalibrerdienst
Schmid & Partner i B i g Serdice sessa délalonnage
Engineering AG L 3 Sarvizio svizzere & taratura
Zeughaussirasse £3, 8304 Zurich, Switznriand ’ime 8 Buiss Calibration Sarvice
Aetredibad by the Swiss Accradibation Service |SAS) Accreditation Mo SCS 0108

The Swiss Accraditation Service is one of the signabories to the E&
Multilateral Agreament for the recognition of calibration cedificates

Thiés cafibration cortificale mocuments (he raceability to rationat standards, which ralze the physical wils af measuraments 59
The measuraments and the ursenainlies »it confidence probabdity are ghven on he folioaing pages and ae part of the cerificaia.

Al calitrations heve besn conducied in the dosed abaratary faclity: srvionment temperahins (32 £ 3°C and Frurmidily = TO%.

Calibration Equpmant usad (M&TE critical far calibration)

Primary Standards D # Casl Diabs (Cerifficase o) Srhauled Callbealion |
Povsr meser NRP 5N; 104776 03-Apr-20 {No. 217-0310009707) Ape-21

Poasar gefant NRP 794 SN 103244 O-Aar-20 (Mo 21703100} Apr-d

Powesr sensor NRP-Z99 SM: 103245 O¥-Apr-20 (Mo, 217-03101) Ape21

Rafarance 20 dB ABsnuator SN: BHTED (20} F5-Mar-20 (Mo, 21703108} Apr21

Tyie-N mismatch combination SN: JI0PE3 / O6XET  31-Mar-20 o, 21T-03104) Apr31

Aefarncs Probe EX3NA SN: 7149 28-Jun-20 (Mo, EX3-7340._JunIn) Jun-21

DHE4 SN: 661 27-Dec-19 (Mo: DAEL-G01_Decig) Dec-20

Secandary Standards ] Check Date (in hogsa) Soeheduber Chiss

B matar 44198 SN GRIASIZ4TS FHOE1-14 {in house ched Feb-15} 1M heume chidk: G20
Power sensor HF B4B14 Sh: LIBST200763 O7-Cct-15 [in house shesk Cct-18) If s ched D20
Power sensar HP 84814 SHe MY 410917 UT-Dcl-15 fin house check Oct-18) In heasa check: Oc-20
RF generstor RES SMT-06 S5 100472 45-Janv-1 5 (i hiouse chock Cot1 8] in housa check. Det-20
Metwork Anatyzer Agiont ES35EA | S8 LIS41080477 F1-Ma-14 (in house chack Cor18] I housa check: Oct-20

Mame Function Signature

Calibrated by

Approwed by

lesued: August IT, 2020

This cabbraticn eerlificate shall not i raproduced exoept in full without witien spproval of the iaboraloey.
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Calibration Laboratory of
Schimid & Pariner
Engineering AG

Zoughsussirasse 43, BI04 Zurich, Switzerland

-] Schweizorischer Kalibrisafians

C Service suisse détalonnage
Sarvizio svizzers i Laratura

S swiss Caibration Service

Accradied by the Swiss Accraditaton Sevice [SAS) Accreditation No.: SCS 0108
The 3wiss Accreditation Service is ane of the signatories fo the EA
Multilateral Agreemant for the recognition of callbration cerificales

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, "Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and bady-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62208-2, "Procedure to determine the Specific Absorption Rate {SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documeantation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantorm. The impedance stated is transformed from the
measurament 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 connector and the antenna fead paint.
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
connacior,

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%,

Cerificats Ho: D1B00V2-24007_Aug2a Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Varsion DASYS V52 10.4 ]
Extrapolation Advanced Extrapolation
Phantom Medular Flal Phaniom
Distance Dipole Comtar - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =& mm
Freguency T1B00 MHz + 1 MHz

Head TSL parameters
The foflowing paramaters and calculations wera applied,
Temperature |  Permittivity | Conductivity

Wominal Head TSL parameters 220°C | 400 | 1.40 mhaim
Measured Head TSL parameters (220+02)°C 404 £268% 1.38 mholm £ 6 %
Head TSL temiparatire change during test <05 — i

SAR result with Head TSL
SAR aversged ever 1 cm? (1 g} of Head T5L Canditian
SAR measured 250 mW input power 843 Wikg
SAR for nomina| Head TSL parameters nommalized to 1W 3B8.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL candilion
SAR measwred 2580 mW input powar 4.80 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 19.7 Wikg ® 165 % (k=2)

Castificate No: D1800VZ-2d007_Aug20 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransiormed io feed point 46.200- 7.7 j0

Return Loss -21.0 dB

General Antenna Parameters and Design

Elactrical Delay (one dirgction) 1.204 ns

After long term use with 100W radisted power, only a slight warming of the dipolé near the feedpoint can be measured,

The dipede is made of standard semirigid coaxial cable. The canter conductor ol the feeding fine is dirselly connected to the
gecond arm of the dipole. The antenna is tharefore short-circuited for DC-signals. On some of the dipoles, small and caps
are added to the dipole ams In order o improve matching when loaded according to the position 8 explained in the
“Measurement Conditions” paragraph. The SAR data are nol aflecled by this change. The overall dipole length iz =il
according o the Standard.

Mo excesaive force must be applied to the dipole amms; because they might bend or (ke oldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by _ SPEAG

Caorificate No: DIBOOV2-2d007_Aug20 Page 4ol B
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DASYS5 Validation Report for Head TSL
Date: 26.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
BLUT: Dipole 1800 MHz; Type: DIR00VE; Serial; D180OYV2 - SN:2d007
Communication System: UID 0 - CW; Frequency: 1800 MHz )
Medium parameters used: £= 1800 MHz; =138 5/m; &, =40.4; p= 1000 kg/m

Phantom section: Flat Section
Measurement Standard: DASY S (IEEETEC/ANS] C63,19-2001)

DASY 52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(8.38, .38, 8.38) (@ 1800 MHgz; Calibrated: 29.06.2020
« Sensor-Surface; | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.201%
¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYSL 5L104(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Z.oom Scan (Tx7x7)/Cube &:
Measurement grd: dx=5mm, dy=5mm, dz=5mm

Reference Value = 106.8 Vim: Power Drft =0.04 dB

Peak SAR (extrapolated) = 17,7 Wike

SAR(L g) = 943 Wike: SAR(10 g) = 4.9 W/ke

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

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

Maximum value of SAR (measured) = 14.7 Wike

i
n

3.40
-6.80
-10L20

-13.60

-17.00

0dB =147 Wkg=11.68 dBWikg
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMG990U

Report No: HCT-SR-2105-FC007

Calibration Laboratory of A, Schweizerischer Kallbriordienst

Schmid & Partner % i Service sulsse Ftalonnage
Engineering AG e Servizio svirzero di tarsturs

Zeughsusstrasse 43, B004 Zurich, Switzoriand A S  Swiss Calibraticn Service

Accredied by Ihe Swisa Accraditalion Service [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Mullateral Agresment for the recognition of calibration cantificates

Acereditation Mo: SCS 0108

Cerlificats Mo: D1500V2-54032 Jan21
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Calibration prooedureis)

QAGALOSMIY

Procedure for SAR Validation Sources between 0.7-3 GHz

Calieation date: January 28, 2021

This calitraion cerlificals documants the traceabilily to national starderds, which realizs the physical units of measeemants (54)
Thie measuromands and tha uncariainties with confidence probability are given on fhe lalowing pages and are part of the cerificala
All calibrations have baen conducted in ihe closed laborutary taciity: enviranmant tempensiune (22 + 3)°C and humidity < 70%.

Calration Equipmenl used (MATE crtical for catbration)

Ths calibration camdicata shall not be reproduced sxoapt in Tl withoul witten approval of e labarabary.

Primary Standards 0 Cal Dale (Codificate No.) o Schapuled Calibestion
Powar maler NAF SM: 104778 O1-Aprad {No. 217-0310003101) Agr-21
Power sansEar NRF-Z51 Shl: 10E244 O1-Apr-20 (Mo, 217-03100) Agr-21
Power sansar NAP-Z07 SN: 10a245 01-Apr-20 {No. 217-08101) Agr-21
Aederence 20 48 Attencnior Sh: BN (204] 31 -Mar-20 (Mo, 217-0a106) Apr-
Typa-M mismalch combinalion SN: 310982/ DEZZT  31-Mar0 (No. 217-00104) Apr-21
Refarance Probe EX300 Sh: 7348 28-Dap-20 (Mo, EX3-T348 Deci) Dac-21
OAEA SN; B [2-MNav-20 [No. DAE4-B01_Nov2l) ay-21
Saconiary Stundads 0 e Check Date (in house) Scheduled Check
Fowar metar E441068 EN: GRISS124TE 30-001-14 (i house check Dol-20) In howsa chechc Ocl-22
Powar sensor HP B4B1A SN: LISATRBETRI OTF-0c-15 (0 house check Oo-20) Im housa check: Os-22
Powsar seqaor HP B4814 BN MY DOEI1T O7-0e1-16 (i house chisck Det-20] I housa chedk: Dol-32
RF penerator RES SMT-06 SN 100972 16-Jur-15 (in house chack Oct-20) Ini houss checkc Oct-22
Mabwork Analyzer Agilent EE3S8A | 50 LIS41080477 F-Mar-14 (in hosse check Cot-20) In house check: Oot-21

Marne Funetion Spjr
Calbratad by Claudi Leubler Labaratary Techrician

I

Approved by Kt Prkavic ‘Techirical Maragar

=

Issuad: Januny 26, 2021
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Cﬂihl_'ﬂﬁﬂ" Laboratory of i{“@'@ § Schwsizerischer Kadbrierdienst
Schmid & Partner %ﬁ G Service suisse détalonnage
Eng'tnEEI'ing AG -;;,.-ﬁ_:_: Servizio svizzero di taratura
Zeughausstrasse &3, 8004 Zurich, Switzerland -»,;4/;2?\“:.-' S swisa Callbration Sorvies
Tl
Acraditen By the Swiss Accrediation Sardcs (SA5) Accraditation Mo.: SCS 0108

The Swiss Accredilation Service is one of the signatories o the EA
Multilateral Agresment for the recognition of calibration cerificaies

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xv.z
NSA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 3td 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 82209-1, “"Measurement procadure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mountad devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

d) KDB BE5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificata. 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.

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

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

» SAR measured: SAR measured at the stated antenna input power.

»  SAA normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
connector,

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

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

Cerificate No: D1900V2-50032_ Jan2 1 Paga2of @
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Measurement Conditions

DASY systern configuration, as far as nof given on page 1.
DASY Version DASYS VE2. 104
Extrapolation Advanced Exrapoiation
Phamntom Modular Fiat Phantom
Distance Dipole Cemer - TSL 10 mm wilh Spacar
Zoom Scan Resalution de, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz

Head TSL parameters
The lollowing parameters and calculations wers applied,

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 0.0 1,40 mhedm
Measured Head TSL parameters 220+02)°C N2=E% 1.39 mho'm + 6 %
Head TSL temperature change during test < [05°C — —

SAR result with Head TSL
SAR averaged over 1 em” (1 a) of Head TSL Coandition
SAR measured 250 mW input power B85 Wikg
SAA tor nominal Head TSL parameters normglized o 1W 40.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL condition
5AR measured 250 mW input power 517 Wikg
SAR for nomanal Head TSL parameters nommalized to 1W 20.8 Wikg = 16.5 % (k=32)
Cerficate Moo D120002-54032 a2 Page 3al&

F-TP22-03 (Rev.00) 158 / 206 HCT CO.,LTD.



FCC ID: A3LSMG990U

Report No: HCT-SR-2105-FC007

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed 1o lesd point 51441+T740 J
Retum Loss -226dB [

General Antenna Parameters and Design
| Electrical Detay (one direction) | 1.203 s —|

Aftee long berm use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measuned

Tha dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected ta the
second arm of the dipole. The antenna is therefcre shon-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in ordar to improve matching when leaded according to the position as explained in the
‘Measurement Condiions® paragraph. The SAR dats are nol alfected by this changs. The overall dipole length is stil

according to the Standard.

Mo excessive force must be applied to the dipole amms, because they might bend or the soldered connections near the

feedpoint may be damaged,

Additional EUT Data

| Manufactured by

SPEAG

Certiligate No: DNS00V2-5d032 Janz
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

DASYS Validation Report for Head TSL

Date: 28.01.202]
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2: Serial: DIY00V2 - SN:5d032

Communication System: UID () - CW; Frequency: 1900 MHz

Mediuvm parameters used; = 1900 MHz; a = 1,39 S/m; , =41.2: p= 1000 kmm’
Phantom section; Flat Section

Measurement Standard: DASYS ([EEEJIEC/ANSICa3.19-2011)

DASY 52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(8.43, 843, 8.43) @ 1900 MHz; Calibrated: 28,12.2020
+  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02,11,2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001
» DASYS252.104(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 109.8 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(L g = 9.89 Wikg: SAR(10 g) =5.17 Wikg

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

Ratio of SAR a1 M2 to SAR at M1 = 54.9%

Miirmum value of SAR (measured) = 15,3 Wikg

-1.60
7.20
-10.60
-14.40

-16.00

0dB =153 W/kg = 1 1.85 dBW/kg

Cerliticate No: D1900W2-54032_san21 Fage 5of @
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Calibration Laboratory of % e 8 e B
A i S Schweizerischer K nst
P rtre = rvice sulsse dalennage
Znughausstrasse 43, 8004 Zusich, Swizeriand _'i;:\\' f-'f:ﬁa " NS/ S Suiss Calinnstion Sarvics
Acorediied by e Swiss Accreditation Service (SA5) accreditation wo: SCS 0108

The Swiss Accraditation Service |s one of the signatories la the EA
Multilzteral Agreemant for the recognition of calibration certificates

1 % ¥@o

[ 0L | e e ]

Thiis calibration cerfificatn docurmants the taceabilty fo national sandards, which reaizs the physical unlis of Mmessursments (51
Thie measurements and the uncortséntias wilh confidance arababily ara given on the klowing pages and ars part of the catificaie,

All ealbratiors hava been cordicted in fhe dosed labomstory facility: environmant fempsmnine (22 £ 3)°C and humidity = TO%,

Cafibeation Equpment used (MATE oribical lor cafibealion)

Primary Standards 5K Cal Caste (Carificsis Moy Schaduted Calitraion

Puowear mater NREP S 1047TE 01 -Apr-20 (Mo, 217-0310003101) Ape-21

Powmr sersar MAP-Z81 SM; 103244 B1-Apr2i (Mo, 217-03100) Apr-21

Power sensar NAP-Z81 Sh; 103248 Bi-Apr-2D (Na. 21 T-0E401) Apr21

Reterancs B 4B Attanston SM: BHEGE {20K) I1-8iar-20 {Mo. 217-03108) Ape2t

Typs-M mismaich eombanation SM: 310882 / 08327 A1-Mar-20 (Na. 217-03104) Api-21

Refarance Probe EX30N SM T34 29-Jun-20 {Ne. EX3-7349_Jun20) S

DAE4 Gkt B01 E7-Dec-18 (Mo, DAES-B01_Dwcio} Dwee-20

Saparslary Standands o Check D (in houas) Seheduled Chiack

Powar meter E43198 SN GEIIS12478 A0-0ci-14 (in hause check Feb-18) In hausa chedc Ocl-20

Prowar sangor HP B4814 SN USIT2EETES D7-0c135 (in house check Oot-14) In havsa chagk: Dct-20

Power sansof HF S4818 SN MYS108ZHT OFChet-15 (i hoese check Oct18) In house chedc Dot-20

RF generator R&E SMT-08 X 19T 15-Jun-18 {in housa check Oct-18) In hoss chedk: Oct-20

Nalvwork Analyrer Aglent EA35R8 | SN LS410BB4TT F1-Mar-14 {n housa check O0f-18) In ouse ehesk: Ol-20
Mame Function Signalure

Approivad By

Issued: August 27, 2020

This calbration carticale shall not be reproduced exagt n fill wineut seittan approval of @1 kaboratary

Ceificate No: DZI00VE-1010_Aug2d Paga 1ol
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Calibration Laboratory of 5*3;;;?'-?_ § Schweizerischer Kalibrierdienst
Schmid & Eartner m ¢ Service suisse d'étalonnage
Engineering AG Lot Servizic avizzero di taraturs
Zoughaussirasss &3, 8004 Zurich, Switariand zﬁ}? S Siwiss Callbrafion Service
Accradited by the Swiss Accreditaton Senvica [SA5) Accreditation Ne.: SCS 0108

The Bwisa Accreditation Sarvios ks omne of the signstaries o the EA
Multilataral Agroement for the recognition of calibration cerificates

Glossary:

TSL tissue asimulating liquid

ConvF sensitivity in TSL / NORM xy,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) I1EC 82209-1, “Measurement procedure for the assessment of Spacific Absorption Rate
(SAR| from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHzY", July 2018

c) IEC 62200-2, "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 Requirermnents for 100 MHz to 6 GHZ"

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are avallable 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 orented
paralial to the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguld filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Refum Loss ensures low
reflectad power. Mo uncertainty requirad.

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

» SAR for nominal TSL paramelers; The measured TSL parameters are used 1o calculate the
nominal SAR resull.

The reported uncertainly of measuremant is stated as the standard uncertai'ﬁty of measurament
multiplied by the coverage factor k=2, which for a nommal distribution comesponds to a coverage
probability of approximately 95%.

Cartificate Mo: D2300V2-1010_Aug20 Pags 2 of &
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FCC ID: A3LSMG990U

Report No: HCT-SR-2105-FC007

Measurement Conditions

DASY systern configuration. as far as not given on page 1

DASY Version DASYS W52.10.4
'_Emupulalinn Advanced Extrapoiation
Phantom Modular Fial Phartom
Distance Dipoke Center - T5L 10 mm with Spacar
Zoom Scan Resolution dx, dy, d2 = 5 mim -
Frequenty 2300 MHz + 1 MHz
Head TSL parameters
The follawing parameters and caloulations were applied. )
Temperatura Permitthvity Conductivity
Nominal Head TSL parameters x20°C 3058 16T mhoim
Measured Head TSL parameters {(22.0+02)"C 384 6% .68 mhoim & 6 %
Head TSL temperature change during test <05"C -
SAR result with Head TSL
[ SAR averaged over 1 cmv® (1 g) of Head TSL Condifion
AR messured 250 mW imput power 12.1 Wikg

5AR for nominal Head TSL paramalers

normalized to 1W

48.2 Wikg £ 17.0 % [k=2)

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

SAR measured

candificn

250 WV ingul power

E.88 Wikg

SAR for nominal Head TSL paramsters

narmalizad o 1W

23.5Wikg £ 16.5 % (k=2)

Corfificats Mo: DZI300VZ-1010_Aug20
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Appendix (Additional assessments outside the scope of SCS 0108)
Antanna Parameters with Head TSL

Impedanca, transiormed to feed point 48.5(1-26 {1
Return Losas -30.4 dB

General Antenna Parameters and Design

Elecirical Daelay {one direction) 1170 ns

Afterr bong term use with 100W radiated power, onfy a slght warming of the dipsle near the feedpoint can be measwed

The dipote is made of standard semiriged coaxial cable. The center conductor of the freding ling is difeclly conneciad io the
second arm af the dipoks, The antenna |s therefore shom-circuited for DC-signals. On-some of the dipales, small end caps
are added o the dipale armis in order fo improve maiching whan laaded aceording (o the posiion 2s explained in the
"Measuwrament Conditions” paragraph, Thie SAR. data are not affectad by this change. The overall dipole length s sl
acoording to the Standard.

Mo excessive foroe must be applied 1o the dipole anms, becauss they might band or the soldered cannections near (be
feadmaint may be damaged

Additional EUT Data

Mamufaciured by SPEAG

Cartificate Mao: DZI002-1010_Augeh Page 4 af 6
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

DASYS Validation Report for Head TSL
Date: 26.08.2020
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: DZ300V2; Serial: D2300VE - SN: 1010
Communication System: UTD 0 - CW; Frequency: 2300 MHz
Medium parameters osed: = 2300 MHz: o= 1.68 S/m; &= 39.4; p = 1000 kg'm’
Phantom section: Flal Section
Megsurement Standard: DASY S (IEEETEC/ANSI CA3.19-2011)
DASYS2 Configuration:
= Probe: EX3DV4 - SN7349; ConvF{7.82, 7.82, 7.82) @ 2300 MHz; Calibrated: 29.06.2020
«  SBensor-Surface: 1dmm (Mechanical Surface Detection)
«  Electronies: DAE4 Sn60]; Calibrated: 27.12.2019

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

« DASYSYSZ10.4(1527) SEMCAD X 14.6, 14({748%)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Secan (Tx7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dv=5mm

Reference Value = 114.4 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 22.7 Wike

SARCL g) = 12,1 W/kp; SAR(10) g) = 5.88 W/kg

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

Ratio of SAR ot M2 (o SAR st M1 =353.7%

Maximum value of SAR (measured) = 19.2 Wikg

dB
]

-4.00
.00
12,00

16,00

-20.00

0dB = 19.2 W/kg = 12.53 dBW/kg

Cedificate Ma: DZI00V2-1010_Aug) Page Bof B
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Report No: HCT-SR-2105-FC007

Impedance Measurement Plot for Head TSL
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FCC ID: A3SLSMG990U Report No: HCT-SR-2105-FC007
Calibration Laboratory of o, ot Kakbriors
Schmid & Partner % g st
Engineering AG ; sxizzenm ura
mﬁum%.mmmm ﬁv‘? 5 mummﬂ::.

Accredited by the Swiss Acoraditation Sarvcs (SAS) sccroditation Mo, SCS 0108
The Swiss Accroditation Service |s one of the signatonies to the EA

Multilatoral Agroemant for the moognition of calibration cartiticates

Cagbration proceduneis)

Caibiaion date

This cakbration certificate documents the traceabdily ko neonal slandards, which realtze the physical units of messursmonts {51)
Thie measuremants erd the uncestainfas wilh confidence probability are given an the folinsing pages and are pan of the carificate.

All caibrafions have been conducied in fho closed abormtary fBdlily: emdronmeant emperalus (22 + 3)°0 e humidity < 705,

Calibration Equipment usad (M&TE critical for callbretion)

Primary Sandards o # Cal Data (Cartificate Mo, Schaduled Calibration

Power meter NRP 5M: {paTiE 01-Ap-20 (Mo 21 7-01 00D 101) Apra

Pawar sansor MRFP-Zi 5N: 103244 01-Age-20 (Mo, 217-03100) Apr

Peorwor sansor MRP-ZEH 5M: 103245 -Agr-20 (Mo, 217-03101) Apr-

Rofarsnce 20 oF Attenuator SN BHEIE 200} I-Mar-20 (Mo, 217-03108) Apr-1

Typa-N mésmalch combinaton SN 3108RZ  0632T Fi=Mar-20 (Mo, 217031004) A

Foference Probe EX30v4 SA: 7348 20-Jun-30 (Mo, EX3-7348_Junl) Jun-21

D4 Sh: 801 2T-Dec-18 {No. DAES-B01_Dacti) Dwc-20

Sacondary Siendards D W Check Daba (in houss) Scheduled Chack

Pawer maler E441088 SN GBARS124TS 30-Dcl-14 (in house chech Fab-18) In housa check: Cict-70

Prower sermar MP 84874 SM: US3ITIRITRI O7-0ct-15 (in hause check Dcl-18) In housa chack: Oct-20

Prawer sersar MP 84894, SN MY 41092317 O7-041-15 fin house check Dci-18) In hopsa check: Oct-20

RF generator RES 5MT-08 SN 100072 1E-Jur-15 {in howse check Oci-18) In housa check: Oct-20

Mestweark Analyzar Aghant EA3SEA | 3N USA10B04TT 31-Mar-14 (in house chegk D=1 In tose check: Dol-20
Mame Functian Signature

Appioved bry;

Thits calibwation cerificale shall not be moroducad sucept o full without writhen spproval of the laboriory,

IEaued: August 31, 2020

Certificate No: D245002-1049_Aug20
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Calibration Laboratory of _,‘.Q"':':\.II__I::'_:”:., G  Schwoizarischor Kallbriordianst

Schmid & Partner %’E ¢ Servics suisse déialonnage
Enginesring AG s Snrvizlo svizzero di tarsturs

Zsughausstrasse 43, B004 Zurich, Switzerland ‘-L;ﬁ; S suiss Callbration Service

Accraditad by the Swiss Accredition Servicn [SAS) Accreditation No.: SCS 0108

Thie Swiss Accreditation Service ks one of the signatories 10 the EA

Miiltitateral Agr it for the recognition of calibration certificates.

Glossary:

TSL lissue simulating fiquid

ConvF sensitivity in TSL / NORM x,y.z

I not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless
Communications Devices: Measuremen! Techniques®, June 2013

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

c) IEC 82208-2, "Procedure lo 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 Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters;

= Measurement Conditions: Further detalls are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connecior to the feed point. The Retumn Loss ensures low
reflected power. Mo uncertainty requined.

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

» 3SAR measured: SAR measured at the stated antenna input power,

» SAR normalized: SAR as measured, normalized o an input power of 1 W at the antenna
connecior,

= SAR for nominal TSL parameters. The measurad TSL parameters are used to calculate the
nominal SAR result,

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

Cartificate Mo: D24500V2-1048_Aug20 Page 2 of 7
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Measurament Conditions
DASY system configuration. as far as nol ghven on page 1.

DASY Version | DASYS V52 10.4
Extrapolation Advanced Extrapolation
Phantom Meadular Flat Phaniom
Distance Dipole Center - TSL 10 mim with Spaoer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following paremeters and calculations were applied. -
Temparatura Permittivity C—nnduatlvlty_]
Mominal Head TSL parameters 220°C 332 1.80 mihaim
Measured Head TSL parameters (F20+0.2)°C WALEYH 1.84 mha'm + & %
Head TSL temperature change during test <0.5"°C - —
SAR result with Head TSL
SAR averaged over 1 cm® {1 g} of Haad TSL Condificn
SAR measured 280 mW Input power 13.0 Wikg
SAR for nominal Head TSL parameters narmatized ta 1W 51.4 Wikg £ 17.0 % (k=2)
BAR avaraged over 10 em? (10 g) of Head TSL condition
SAR measurad 250 mW input power 6.06 Wikg
SAR Tor nominal Head TSL parametars normalized to TW 24.1 Wikg £ 16.5 % (km2)
Certificate Mo: D245002-1048_AugaQ Paga 3aof 7
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to foed point 49501+ 8.6 02
Return Loss -21.4 4B
General Antenna Parameters and Design
|_Elmricar Deday (one direction) 1.181 ns

After lang tarm use with 100W radiated power. anly a slighl warming of ihe dipole near the fesdpaint can be measured,

The dipale is- made of standard seminigid coaxial cable. Tha center conductor of the feeding line k= directly connectad o [he

second am of the dipole. The antenna ks therefore short-circuited for DC-gignals. On some of the dipoles, small snd caps
afe added lo the dipole arms in arder to Improve matching when (oaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipals langth is slifl

according lo the Standard:

Mo axcessive forcs must be applied 1o the dipole amms, because they might bend or the soldersd cannections near the

feedpeoint may be damaged

Additional EUT Data

] Manufactured by

SPEAG
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DASYS Validation Report for Head TSL
Date: 26.08.2020
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 24500 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1049
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz; a = 184 Sim; &=3%.9: p= 1000 ke/m?

Phantom section: Flal Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63,19-201 1 i

DASY 52 Configuration:
* Probe: BEX3DV4 - SNT349; ConvE(7.74, 7.74. 7.74) it 2450 MHz; Calibrated: 29,06,2020
= Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sna01; Calibrated: 27.12.2019
*  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Scral: 1001
« DASYS252.104{1327);, SEMCAD X 14.6.14(7481)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7x7x7y/Cube 0:
Measurement grid: dx=5mm, dy=>5mm, de=3mm

Reference Value = 115.7 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) =13 Wikg; SAR(10 g) = 6.06 Wikg

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

Ratio of SAR ot M2 to SAR at M1 = 51,3%

Maximum value of SAR (measured) = 21.4 Wkg

d8
n

-4.40
-8.80
13.20

-17.60

-22.00

0dB=121.4 Wikg = 1130 dBW ke

Cerificate Mo: D24500V2-1048 Aug20 Page 5of 7
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition

Phantom |

SAM Head Phantom

] Faor usage with cSARIDVZ-RL

SAR. result with SAM Head (Top = C0)

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

Condition

SAR for nominal Head TSL parameters

normadizad fo W

54,8 Wikg £ 17.5 % (k=2)

SAR averaged over 10 em® (10 g} of Hoad TSL

condition

SAR for nominal Head TSL parameters

normmalized to 1W

25.6 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Mouth = F30)

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

Conditicn

SAR for nominal Mead TSL parameters

mormalizad to 1W

55.9 Wikg £ 17.5 % (k=2)

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

SAR for nominal Head TSL parameters narmaized o 1W 26.9 Wikg + 16.9 % [k=2)
SAR result with SAM Head (Neck = HO)

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

SAR for nominal Hesd TSL parameiars narmalized to 1W 52.8 Wikg £ 17.5 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL condition

SAR for nominal Head TSL parameters narmalized to 1W 24.5 Wikg £ 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

SAR averaged aver 1 em® (1 g) of Head TSL Condifion

SAR for nominal Head TSL parameters nommalized 1o 1W 33.7 Wikg £ 17.5 % (k=2)

SAR averaged over 10 em? {10 g) of Head TSL

condition

SAR for pominal Head TSL parameters

normalized o 1W

17.1 Wikg £ 16.8 % (k=2)

| Acditiona ASGESEMENE oultide te current scope of SCS 0108

Cortificate Mo: D24S0V2-1048Aug20
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Calibration Laboratory of A —s Schweizrischar Kalitwisrdsanst
Schmid & Partner % b ?‘; Service suiase détalonnage
Engineering AG s :: Seryizlo svizsers & taratura
mln-wga, 8004 Zurich, Switzerland ‘&ﬁﬁ S %) B Swiss Calibration Service
Accredied by ihe Swiss Accroditaton Serdce (SAS) Accraditation No: SCS 0108

The Swiss Accreditation Servica i one of the signatories 1o the EA
Multitateral Agreemant for the recognition of cafibration certificates

Chent

Callbration date:

Thes callbeation cestificate documents the receabily bo national standards, which realize the physical inils of measuremants (51}
Tha measuiements and ihe uncertainties wilh canfidence probabilty are given on thiz following pages and are: part of the cedificate.

Al calitrations have been conducted in the dosed inbormtary Faciity: srvinonmant Tempsratine (22 & 30 and humidi < 7O,

Calibraticn Equipment used [MATE crilical for cafibration)

 Primary Stendards 0 # Cal Dase (Cortificate Mo.) ‘Schaduled Cafbralion

Pawer maier NRP S0 104778 01-8pr-20 (Mo, 217-0310003101) Apr-21

Pawer sansar NP2 SN 109244 -Agr-20 (Mo, 247-03100) Apr-21

Pawer sansar MREP-Z51 M- 103245 01-4qr-20 (Mo, 217-03101) Apr-21

Reference 20 &8 Atenuatar B BHEOEG (20) F1-Mer-20 [hba, 29708704 Ap-

Typa-N mmmatch combinasan Sh: 310982 / 06327 37-Mar-20 (No, 277-03104) Apr31

Reterence Proboe EX30VY BH: 7349 28-Jun-20 [Ma. EXI-7349_lun7) Jury-21

DAEA Shi: 801 2T-Dec-19 (Mo DAEA-601 o) Dwe-20

Secondary Swarslands Io# Check Date (m hausa) Schaduled Chack

Power meter Edd 108 5N, GE38612478 A0-0ct-14 {In house check Fab-19) i house chack: Ccl-20

Power sensor HP BAB1A SM: US3TI027A3 O7-0c2-15 fin house check Oo-16) b heuse check: Ocl-20

Power sensor HE 54814 SN MY108231 T O7-0et-16 {in house chack Oo-18] In house check: Oo-20

RF ganerator RES SMT-08 SN 100973 15-Jun-16 (in howsa check Oct-18) In house oheck: Oeb20

Nebwork Analyzer Agilent EEISAA | SN; USQ1080477 At-Mar-14 {In housa check Oci-19) N house chesc 0020
MName: Fuenction Sigalure

Issued: August 27, 2000

Thes calibration certtficale shall nol be reproducad axcepl in ful without written appravad of the laboratory,

Cortficata No: D2E00VZ-1015_Aug20 Page 1ol
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Calibration Laboratory of AN, §  Schweizorischer Kalibrierdienst
Schmid & Pariner e  Servics sulsse cétalonnage
Engineering AG E Servizhy swirzedo di taratura
Zeughausstrassa 43, 8004 Zurich, Switeeriand 'f-s,',f‘f:-».‘:h,ﬁ S Swiss Calibeation Service
kfhll 1
Accredited by fe Swiss Accrediiafion Service (S45) Accreditation No.: SCS 0108

The Swiss Accredilation Service is ono of the signaioses to the EA
Multiiatersl Agreement for the recognition of calibiation cartificabes

Glossary:

TSL tissue simutating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, "IEEE Recommended Practics for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices; Measurement Techniquas”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rale
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c} IEC 62208-2, "Procedure lo determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB BG5664, "SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 Systam 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.

* Antanna Parameters with TSL: The dipola 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 Logs: These parametars are measured with the dipole
positioned under the liguid filled phantom. The Impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncerainty required.

= FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertalnty 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
connactor,

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

The reported uncertainty of measurement is stated as the standard uncerainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cerirficate Ne: D2800V2-1015_Aug20 Page 2 of B
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Measurement Conditions

DASY systam configuration, as far 8s not given on page 1.

DASY Version DASYS VE2A0.4

Extrapolation Adwanced Extrapolstion

Phantom Maodular Flat Phamtarm

Distance Dipole Center - TSL 10 mm | with Spacer

Zoom Scan Resolution di, dy, dz =5mm

Fraquency 2600 MHz £ 1 MHz ]
Head TSL parameters

The following paramelers and calculalions were applied.
Temperatura Parmiittivity Conductivity

Mominal Head TSL paramaters 220°C 39.0 1.28 mho/m

Measured Head TSL parameters (220£02)°C 383+8% 2.01 mhoim + 6 %

Head TSL tempersture change during test <08%C g
SAR result with Head TSL

S5AR averaged over 1 em? {1 g) of Head TSL Condition

SAR messured 250 MW inpul power 14.4 Wikg

SAR for nominal Head TSL parameters nommatized to 1W 56.7 Wikg £ 17.0 % (k=2)

SAR sveraged ever 10 em’ {10 g} of Head TSL condiian

S5AR messured 250 mW input power 642 Wikg

SAR for nominal Heed TSL parameters normalized fo 1W 25.4 Wikg £ 16.5 % (k=2)
Certificate No: D2600V2-1015_Aug20 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, fransformed 1o feed point 43102 -40[0

Reeturn Loss =27.7d8

General Antenna Parameters and Design

LEmmnmd Delay (one direction] 1.150 ns

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

The dipole is made of standard semirigid coaxial cable. The centar conducior of the freding line is direcily connected {o the
second arm of the dipole. The anterna is therefore short-circuited for DC-signals. On same of Ihe dipoles, small end caps
are sdded to the dipede arms in order to improva matching when boaded according fo the position as explained in tha
"Measurement Condilions” paragraph. The SAR dats are not affected by this change. The awarall dipale lengih is still
according fo the Slandard

Mo excessive force must be applied io the dipole ama, because they might band o tha soldered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG

Certificate No: D2800VE-1015_Aug20 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 26.08,2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600VZ - SN:1015

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

Medium parameters used; f= 2600 MHz; o = 2.0] S/m; &= 38.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI Ca3,19-2011)

DASY 32 Configuration:
= Probe: EX3DV4 - SN734%; ConvF(7.54, 7.54, 7.59) @ 2600 MHz; Calibrated: 29.06.2020
=  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics; DAE4 Sn601; Calibrated: 27,12.2019
=  Phantom; Flat Phantom 5.0 (front), Type: QD 000 P50 AA: Seral: 106

o« DASYS2 52.10.413527); SEMCAD X 14.6.14(7483)

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

Reference Value = 117.6 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(T g) = 14.4 W/kg; SAR(10 g) = 6.42 W/kg

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

Ratio of SAR at M2 10 SAR at M1 = 50.2%

Maximum value of SAR (measured ) = 24,0 Wikg

4.20
-13.80

TH.40

-23.00

1 dB =240 Wikg = 2.8 dBW/kg

Certificate No: DIS00V2-1015_Aug2k Page S of B
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Impedance Measurement Plot for Head TSL
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Engineering AG b icn ]
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Accredited by the Swiss Accraditation Service [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muftilateral Agresmant for the recognition of calibration cortificates
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Cabiration data February 17, 2021

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration Equpmanm used (METE ortical Tor calibeation)

This cadibralion candicate decuments the recasbility o nationad standards. which 1ealize ths physical wits of measurameants (51,
The maasuraments and the uncedainbas wilh conlidenca prabability ara ghean an the lollowing pages and are part of the canificale

| Al calinrabons Mave been corductad n the closed laboratory factity: ervironman| temparacurg (22 4+ 3)°C ard fiumidity < 70%

Primnary Em'rdurq.'g i a Cal Date {Cenificate Mo} Scheduded Calibration
Powar matar NRP SN 1M4TTE Ur-Ape-20 (Mo, 217031 0003101) Apr-21
Power sengor NFIF-Z91 BN 103244 01-Apr20 (Mo, 217-03100) Apr
Powei sensor NAP-Z201 5h 103245 10020 (Mo, 217-03101} AprE
Aeleranca 20 dB Alonuaice ShJ: BHEGE (20k) 3t-Mar20 (Mo, 21 7-03106F Apr
Type-M mismatch combination SN 310882 7 06327 A1-Mar20 (Mo, 217-03104) Apr-21
Federence Prote EXI0WVL SN 3503 30-Dac-30 (No. EX3-3503_Dec20) Dgc-21
CHRE4 SN: 601 -Mav-20 (o, DAE4-801_Mewv20) M1

| Secondary Standards I # Chack Date (in houss) Scheduiat Chieck )
Powar meder E44168 5N: GREISI24T5 30-0xrd-14 {im house chack Oct-20] I howsa check: Ool-22
Powar senaor HF B481A S USIT2eeTEd O7-0ai-15 fin house check Ool-20] Im howsse check: Ded-22
Fowar gengor HP B481TA SH: N4 1082317 O7-0e1-15 fin hiuse check Col-20) I housa check: Oof-22
RF panaraior RES SMT-06 SN 100972 15-Jun-15 {in house check Col-30) In house eheck: Ool-22
Relwork Analyzer Agilent EE358A | SN LIS4 1080477 3-Mar-14 (i house chook Oot-20) In housa chock: Cot-21

Mame Function Signatura

Cabbrated by, Michart Wabar Labaratary Techniclan m
Appraved by Kazia Pokovi Technical Maragar

AR

Isguad: Fehruarny 23, 2021
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Calibration Laboratory of oy

; BNt g Schwelzerischer Kallbriordionst
Schmid & Partner \“"::“-*_ ¢ Service suisse diétionnage
Engineering AG s Servizia svizero di tarstura
Zeughausstrasse 43, 8004 Zurlch, Switzerland s 5 swiss Calibration Servics
it
Accradited by e Swiss Accradiation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorios to the EA
Mullilsteral Agreement for the recognition of calibration esdilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MIA hot 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 Specitic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) |EC 6220981, *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 & GHz)", July 2018

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

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

Additional Documentation:
e) DASY4/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 stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with T5SL: 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 filed phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncertainty required,

* SAA measured: SAR measured at the stated antenna input power.

* S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

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

Certilicate No: 3500021040 _Feb21 Page 2of 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1,
DASY Version DASYS V52,104
Extrapalation Addvanced Extrapolation
Phantom Maodutar Flat Phamtam
Distance Dipole Center - TSL 10 mm with Spaces

Zoom Scan Resolution

dx, dy =4 mm, d = 1.4 mm

Giraded Fatio = 1.4 (Z direction)

Frequency 3500 MHz + 1 MHz
Head TSL parameters
Tha lollowing paramelsrs and calculstions wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C arse 2.87 mho/m
Measured Head TSL parameters {(220+02)"C IT1=26% 2,003 mhoim « & %
Head TSL temperature change during test =05"C
SAR result with Head TSL
SAR averaged over 1 cm® (1 q) of Head TSL Candition
SAR measured 100 mW input power BE7 Wiy
SAF for nominal Head TSL parametsrs mormalized 1o 1W 66.3 Wikg & 19.9 % (k=2)
SAR averaged over 10 em? {10 g} of Heasd TSL conditinn
SAHR measured 100 mW input power 2.50 Wikg
SAR for nominal Head TSL parameters normadized to 1% 24.9 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

! Impedance, transformed 10 fesd point MEN-5210

| Retumn Lase 23.6 ¢B
General Antenna Parameters and Design

| Eectrical Deiay {one direction) | 1.140 ns

Adter long term uze with T00W radiated powar, cnly a slight warming of the dipole near the feedpaint can be measured,

The dipole i made of standard semirlgid coaxial cable. The center conductor of the feeding line i directy connected o the
second arm of the dipole, The antenna is therefore shor-circuited for DC-signals: On some of the dipales, small and caps
are adted io.the dipole arma in order to improve matching when loaded accosding 1o the position as axplained in the
*Moasurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth is still

abcarding 1o the Standard

Ne excessive force must be applied to the dipole arms, because they might band or the solderad eannections near the

leadpoint may ke damaged

Additional EUT Data

| Manulacturad by

SPEAG

Certdicabe No: DAS00V2-1040 Feb21
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DASYS Validation Report for Head TSL

Date: 17.02.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: = 3500 MHz; o = 2.93 S/m; £ = 37.1; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS ([EEE/IEC/ANST C63.19-2011)

DASYS2 Configuration:
= Probe: EX3DWV4 - SN3503; ConvFi7.91, 7.91, 7.91) @ 3500 MHz: Calibeted: 30,12.2020
+ - Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 02,11 .2020
»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

« DASYS2 52.104(1527), SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan.
dist=1.4mm (8xBxB)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.60 Vim: Power Drifi = 0,03 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 6.67 Wikg; SAR(10 g) = 2.5 Wikg

Srmullest distance from peaks to all points 3 dB helow = 8.6 mm

Ratio of SAR al M2 10 SAR at M1 =75.1%

Maximum value of SAR (measured) = 12.7 Wike

-7.00

-14.00
-21.00
-26.00

35.00

0dB =127 Wikg = 1104 dBW/kg

Certilicale Mo D3500VE2-1040_Feb21 Paga 5ol &
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Impedance Measurement Plot for Head TSL
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Report No: HCT-SR-2105-FC007

Calibration Laboratory of

Schmid & Partner
Enginearing AG

Zoughmussirasse 43, B004 Zurich, Switeertand

Aocradied by 1he Swiss Acoradilation Sarvics (5A5)
Tho Bwiss Accrediation Service s one of the signatories to the EA
Multitateral Agreement far the recognition of calibration certificales

Client

HCT (Dymstec)

Sohweizerischer Kalibrierdiens?
Service suisss d'étalonnage
Servizio svizzero di taratura
Swias Calibration Sarvies

Aecreditation Mo SCS 0108

Certificate Mo: D3T00V2-1066_Nov20

O

Cafibmtion procedureds)

Calinrabon date:

|CALIBRATION CERTIFICATE
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QA CAL-22 v
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i |
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Calibration Procedure for SAR Valldation Sources between 3-10 GHz

Movember 19, 2020

Calitrntan Equipment usan (MATE critical for calbration)

This calbration cenilicate decuments tha fracaatiliy 1o ralional stansands, which realize the physical unts of measuraments {51y,
Tha maeasurementa and the uncertaintes wilh conlidance probatilly s fven on iha following pages and afe part ol the certifcate

Al callirabons have bean conduched in Ihe dosed |aboratory faciity: envirenmant tampenatune (22 = 3°C and humidity < 0%,

Thes calibvation cenificate shall ot b repeoduced sxcapt in full without written approval of (he iabanmton

Primary Starsdards 8] Cad Date (Canilicate No.) Schedulad Caiibration

Powwed malet MAP SN 104778 O1-Apr-20 (Mo, 3170310003107 ) Apr-21

Powes sansor NRP-Z01 S 10 O -Apr-20 (Mo, 217031000 Apr-21

Power sarsar NRP-PH SH: 10a245 O1-Ape-20 (Ma, 21703101} Apr-21

Aederence 20 dB Atenuakar SN BHEEN (20) F1-Mar-201 {Ma, 297-03108) Apa-21

Typea-N mismaich combinalion Shi: 310883 | 06327 F1-Mar-20 (Mo, 297-03104) Ape-21

Refarence Proba EX3DVA Shi 3500 -0 14 {No. EX3-3503_Deciy) Dese-20

DAE4 S B 02:Now-20 {No. DAES-801_ Moy} Mov-21

Secondary Slandards | i & Check Dale in housa) Scheduiad [Neck |

Powar metar 44198 SN GBAsS1 2475 F0-Oct-14 {Im howss check Ocl-260) In house check: Cct-22
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AF gererator AAS SkaT-06 8N 100aTa 15=Jun-15 {in house check Clot-30) In housa check: D22

Metwark Analyzer Apfenl EBISEA | SN US410B0477 H-bar-t4 {in house check Ocl-20) In house chack: Ocd-21
Mama Funcizon Sgrutura

Calitrased by Michiael Weber Labeiratary Techiticizn /tm
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FCC ID: A3LSMG990U Report No: HCT-SR-2105-FC007

Calibration Laboratory of Iy,

' P §  Schweizarischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'élslonnage
Enginearing AG oo Servizio svizzera di taratura
Zoughausstrasse 42, B4 Zurkch, Switzeriand K e S Swiss Calibration Sorvice
Aocredénd by the Swiss Accreditetion Sanvica (545) Accreditation No.: SCS 0108

The Swiss Accreditation Service |s one of Ihe signatories 1o the EA
Multilatersl Agreement far the recognition of calibration cortificates

Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.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 62208-1, "Measurement procedure for the assessment of Specitic Absorption Rate
(SAR] from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

d) KDB B&5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are avallable 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 dipola is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms ariented
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.

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

* S5AH measured: SAR measured at the stated antenna input power,

* 5AA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
cannector.

« 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 normal distribution corresponds fo a coverage
probability of approximataly 95%,

Cerificate No: DI7T00V2-1066_Nowva0 Page 2 of
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Measurement Conditions

DAEY system conliguration, &s far as not given on page 1,
DASY Version DASYS VEE10.4
Extrapolation Advanced Exirapolation
Phantom Modubar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Secan Resolution

dx, dy = 4 mm; dz = 1.4 mm

Graded Ratic = 1.4 {Z direction)

Frequency 3700 MHz £ 1 MHz
Head TSL parameters
The foliowing parameters and calcutations wers applisd.
Temperatine Permittivity Conductivity
Mominal Head TSL parameters 22.0°C vy 3.12 mhaovm
Measured Head TSL parameaters (220202 7C 384 £6% 3.04 mho/m + 6%
Head TSL temperature change during test < 05"C - -
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Corndition
SAR measured 100 mW Inpll power B.61 Wik

SAR for nommdnal Head TSL parameters

nomalized to TW

66.4 Wikg £ 19.9 % (k=2)

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

conditian

SAR maasurad

100 myW input power

2,39 Wikg

SAR lor nominal Head TSL paramaters

normalized fo 1W

24.0 Wikg = 19.5 % (kn2)

Certilicate MNo: D3700V2-1068_Mov2D
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to leed point

48041+ 040

.

Raturm Loss l - 337 dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.137 ne

=

After lang 1erm ise with 100W radialed power, onky a slight warming of the dipode near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxtal cable. The center conductor of the feeding line is directly connscted 1o the
second amm of the dipale. The antenna is therefore short-circuited for DC-signals. On some of tha dipoles, small end caps

are addad to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Condilions” paragraph, The SAR data are not afected by this change, The overall dipole length ks stil

according 1o the Standard.

Mo excessive force must be applied to the dipale amma, because they might bend or the soldered conneciions near the

feedpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG

Carificats Moo DI700V2-1066_MNov20
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DASYS Validation Report for Head TSL
Drate: 19.11.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3T00V2; Serial: D370V - SN:1066
Communication Systermn: UID 0 - CW; Frequency: 3700 MHe )
Medium parameters used: f = 3700 MHz; o = 3.09 S/m; & = 38.4; p = 1000 kg/m’

Fhantom section: Flat Section
Measurement Standard: DASYS (IEEEIEC/ANST C63.19-2011)

DASY 52 Configuration:
= Probe: EX3DVA - SN3503; ConvF(7.73, 7,73, 7.73) @ 3700 MHz; Calibrated: 31.12.2019
= Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
+  Phantom: Flat Phastom 5.0 (front); Type: QD 000 P50 AA; Serial: 100]

« DASYS252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm {EIEIE}J"CIIEH." 0: Measurement grd: du=4mm, dy=4mm, dz=1.4mm

Reference Value = 70,37 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.6 Wik

SAR(] g = 6.61 W/kg; SAR(10 g) = 2.39 W/kg

Smallest distance from FH:.'-i.k_\- to all |1(:I:i|'|l.‘i. T dB below = % mm

Ratio of SAR w M2 10 SAR at M| = 74.2%

Maximum value of SAR (measured) = 12,7 Wikg

dB8
1]

-7.00
-14.00
21.00

-28.00

-35.00

0dB =127 Whks=11.04 dBW/kg

Cedificate No: DI3700V2-1088_Naov20 Page 5 of B
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Impedance Measurement Plot for Head TSL

Ele Mew Chennel Swgep Callbrstion Irace Scale Maher Systam wWindow  Hal

=, -
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Calibration Laboratory of
Schmid & Partnar
Engineering AG

Zeughausatrasse 43, B00A Zusich, Switzerland

s Schwedzerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizrzero dl taratura

S Swiss Callbration Servics

Aporodited by he Swiss Accrediabon Senice (SAS)
The Swiss Accreditation Service is one of the signatories io the EA
Muftilateral Agrasmant for the recognition of calibration cerlificates

Accreditation Mo: SCS 0108

ciien  HCT (Dymstec) Cartificats No: D3900V2-1018_May20
|CALIBRATION CERTIFICATE .

Oject D3300V2 - SN: 1019

Caliiration procedunais) 'ﬂ,ﬁ. m—ﬂ'“

Calibration Procedurs for SAR Validation Sources between 3-6 GHz

Calibeation Equipment Used (METE eritical far calibration)

A

Calibratan date ME?EZE&EH' hﬂ!ﬁ o
Y B s

= b - e

o =

Thie calibraSon certificals documants s Iracanbiity 1o ralional standands, which mealize tha physical units of measuremena (S
The measunsments and the uncerainties with corfidgence probabilty ame ghvan on 1ha following papes and ere pant ol the cetificals

All calirations heve Dean conducted in the clossd laboratony facility. ervisonment femperabure {22 + 310 and humidity < 0%,

Primary Standards e Cal Date (Carificats Mo, Seheduled Calliratian
Fower metes NAF SN: 104778 01-Apr-20 {Ne. 2170310003100 Agir-a1

Prwar sansar NRP-Z5 SN; 100244 01-Apr-24 {No. 217-03100) Apr-21

Power senzor NRP-Z91 SN; 103245 0i-Apr-20 {No. 21753101 Agrat

Fisturence 20 oF Allenwibs SN BHEIM (20k)  31-Mar20 {No, 217-03106) Aprat

Type-N mismaich cambinaion SH: TI0BEE 06327 31-Mar-20 {No. 217-03104] Apran

Fistgrance Frobe EX30V4 SN: 3508 31-Dec-19 (Mo, EX3-3803_Doc ) Biee-20

DAES SH: 801 27-Diec-19 (Mo, DAES40_Dez1g) Dec-20

Secandary Slandards D& Chock Date i hous) Scheduled Gk |
Povar mater E44198 SN: GEIBS 12475 A0-00s-14 (i haouse check Fab-18) i heuse eheck: Ool-20
Power saresor HP B481A BN: US3729278S 70215 {in Touss check Ccl-18) I house eheck: Oel-20
Power sarsor HP B4814 BB WMY41082317 7015 [In fause check Cct-18) i hoase eheck; Oct-20
AF geneeaior AES SMT-05 8N 100872 15-Jun-15 (in house eheck Cel-16) In hewse chack: Ort-20
Metwark Analyzer Agilent EBISBA | S US410E04TT 31-Mer-14 in house chec Dct-18) i howse chetk: Ock20

Thid ealibrafion cerdificats shall rot be reproduced excapt in bl withot witten approval of the abanrtarng.

fame Functon ) Signalure
Calbiraled by: dedlrey Kataman Labirabary Techrician g é#
Approved By Kafja Pokouic Tachnical Menager

T

Ezmuad- May 22, 2020
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Calibration Laboratory of 4 ‘.Q:',L,:’» § Schwoizerischer Kalibrierdienst
Schmid & Partner Fapeen Sorvice sulsse d'dslannoge
Engineering AG T G | viiio stbmars i A
Zeughaussirosss 43, BI04 Zurich, Switzertand {5:;;\_'_3* S Swiss Calibration Service
bt e
Acoredtad by 1he Swiss Accrditation Service {SAS) Accreditation Mo, SCS 0108

The Swiss Accredilation Service is one of the signstories bo the E&
Mulitateral Agreement for the recognition of calibration ceriificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL/ NORM x.y.z
MN/A not applicable or not maasured

Calibration is Performed According to the Following Standards:

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

¢} IEC 62208-2, "Procedure fo determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handboak

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Beport 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 1o position its feed
point exactly balow 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 liguid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ansuras low
reflected power. No uncertainty required.

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

* SAA 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
conneactor.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasult,

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

Cerificate Mo: DIB0OVE-1018_ May20 Paga 2 of &
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS VAR 1004
Extrapolation Acvanced Extrapolation
Phantom Modular Flat Phaniom V5.0
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution da, dy = 4.0 mm, dz = 1.4 mm Graded Hatlo = 1.4 (£ direction)
Freguency 3900 MHz = 1 MHz

Head TSL parameters at 3900 MHz
The iollowing parameaters and calculations were applied,

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 375 3,32 mbeim

Measured Head TSL parameters {22.0+02)"C T2+6% 3.22 mho/m + 8 %

Head TSL temperature change during test <05°C e —_
SAR result with Head TSL at 3900 MHz

5AR averaged over 1 cm? {1 g} of Head TSL Condition

SAR measured 100 mW input powear T.05 Wikg

SAR for nominal Head TSL paramstars norrmalized 1o 1W T0.7 Wikg = 18.9 % (k=2)

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

SAR measured 100 mW input power 2.44 Wikg

SAR for nominal Head TSL parameters normmalized to 1W 24.4 Wikg = 19.5 % (k=2)
Cartificate Mo: DIBO0YVE-1019_May2D Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impadance, transtormed to fead point 4.7 -69 02

Rutum Loss 3248

General Antenna Parameters and Design

Electrical Dalay (ong ditection) i 1.102 nzs

After long tarm use with 100W radiated power. anly & siight warming of the dipole rnear the lesdpaint can be measured.

The dipoie is made of siandard semirigid coaxlal cable. The canter conductor of 1he feeding lina is directly connecied 1o the
second amm of the dipale. The amenna s tharefore shon-cirouited for DC-signals. On some of the dipoles, small end caps
are added ta the dipole ams in order to improve matching when lsaded according to the position as explained in the
*Messuremant Condibans” paragraph, The SAR data are not affected by this change. The overall dipole length is still
acconding 1o the Standand

Mo excessive force must be applied to the dipole arms, because they might bend or the saldered connections near the
leadpoint may ba damaged

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Drate: 22.05.2020
I'est Laboratory: SPEAG, Aurich, Switzerland
DUT: Dipole 3300 MITx; Type: D3%00V2; Serial: D3MOV2 - SN:1019

Communication System: LITD 0 - CW; Frequency: 3900 MHz

Medium parameters used: £= 3900 MHz: o= 3.22 8/m; g, = 37.2; p = 1000 kg_."m-‘
Phantom secticn: Flay Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-201 15

PASYS2 Configuration;
 Probe: EX3DV4 - SN3303; ConvF{7.39, 7,39, 739) & 3900 MHz; Calibraied: 31.12.2019
= Sensor-Surface: |.4mm (Mechanical Surtace Detection))
« Eleciromics: DAES Sn601; Calibrated: 27, 122019
«  Phamom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 10401

v DASYSZ 52.104(152T), SEMCAD X 14.6:14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, (=39%0MHz/Zoom Scan,
dist=1.4mm ($x8x8)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73.45 Vim: Power Drift = -0.09 dB

Paak SAR (extrapolated) = 20.4 Wikg

SAR(1 g) = 7.05 Wike; SAR{10 g) = 2.44 Wikg

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

Ratio of SAR at M2 to SARK at Ml = 73.3%

Muximum value of SAR (measured) = 13.9 Wikg

-6.00
-12.00
“18.00

-24.00

-30.00

0dB =139 Wikg = 11.43 dBW/kg
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Impedance Measurement Plot for Head TSL
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Glossary:

T5L tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
INSA 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 trom Wireless
Communications Devices: Measurement Techniques”®, June 2013

b} |EC £2209-1, “Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequency ranga of
300 MHz to 6 GHz)", July 2016

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

d} KDB 885664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
e} DASY4/'S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

= Eisctrical Delay: One-way delay betweaen the SMA connector and the antenna feed point.
Mo uncertainty requirad.

SAR measured; SAR measured at the stated antenna input power.
B5AR nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar,

« SAA for nominal TSL parameters: The measured TSL paramaters are used to calculate the
nominal SAHR rasult.

The reporied uncertalnty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY aystem configuration, s far as not given on pags 1

DASY Version DASYE V52104

Extrapoiation Advenced Extrapolation

Phantam Modiular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mim with Spacir

Zoom Scan Resolution dy, dy = 10,0 mm, dz =10.0 mm Grodad Ratle = 1.4 (Z direction)
5250 MHz 2 1 MHz

Frequency 56800 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and caldulations wens spplied.

[

Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220 Ba 471 mhoim
Measured Head TSL parameters (22.0=02)"C ME+8% 4,48 mhoim = § %
Head TSL temperature change during test <05 -
SAR result with Head TSL at 5260 MHz
SAR averaged over 1 em® {1 g} of Head TSL Coandition
SAR measured 100 m\ input powar B.04 Wikg
SAR for nominal Head TSL paramelers nomalized to 1W TR.T Wikg = 19.9 % (k=2)
SAR sveraged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input povear 2,51 Wikg
SAR for nomimal Head TSL parameners nmormelized 1o 1%W 22.8 Wikg = 18.5 % (k=2)
Head TSL parameters at 5600 MHz
Thee lollowing parameters and calculations ware apalied
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 355 5.07 mhevm
Measured Head TSL parameters (22002 "C BILB% 4,83 mhoim + & %
Head TSL ternperature change during test <0.5"C —_
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm? (1 g} of Head TSL Condition
SAR measured 100 mW inpul power B.31 Wikg
SAR for nominal Head TSL parametars nosmalized to TW B82.2 Wikg = 19.9 % (k=2)
SAR averaged ovar 10 cm® {10 g) of Head T5L condition
SAR measured 100 mW nput powet 2,38 Wikg
SARA for momenal Head TSL paramalers rarmaliped 1o 1W 23.5 Wikg = 19.5 % (k=2)
Cartificate Mo D5GHZV2-1253_Aug20 Page 3ci@
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Head TSL parameters at 5750 MHz
Tha following parameters and calculations wem applied,

| Temperaturs Permittivity Condustivity

Nominal Head TSL parametors 2o"C 5.4 5.22 mha/m

Measured Hoad TSL parameters (220 =02)°C MHO0=B% 4 58 mho'm + 6 %

Head TSL temperature change during test | <0.5°C s —
SAR result with Head TSL at 5750 MHz

SAR averaged over 1 em” {1 g) of Head TSL Candidion

SAR measurad 100 W input power B.04 Wikg

S5AR for nominal Head TSL parameters normalized 1o 1% 79,6 Wikg + 19.9 % (k=2)

SAR averaged over 10 em” (10 g} of Head TSL condition

SaR measured 100 mwW inpul powar 2.30 Wk

| SAR tor nominal Head TSL paramaters nomalized 1o 1W 22.7 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, lranslamed o feed point 50,2 41 -4 0

Ratum Loss -271d8

Antenna Parameters with Head TSL at 5600 MHz

r Impadanaa transtarmed o feed point B2041+ 1.8 1
Return Loss -3.6dB

Antenna Parameters with Head TSL at 5750 MHz

Irmpicdanos, trensformed 1o feed point REEQ+ 230
Return Loss - 24 5 dB

General Antenna Parameters and Design

Elacirical Dalay {one diection) 1.185ns _Fl

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is dineclly connached 1o the
sucond amm of tha dipole. Tha antenna ks therafore short-circuited for DC-signale. On seme of the dipoles, ermall end caps
are added to the dipole arms in order 1o improve matching whaen loaged according 1o the position as expizined in the
“Maasurament Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole kength is still
atconding bo the Standard,

Ne axcesshe loroe must be applbed 1o the dipole arms; because they might band or the solderad connachons near the
leedpoint may be damaged.

Additional EUT Data

| Manutactured by SPEAG
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DASYS Validation Report for Head TSL

Diate: 31062020
Test Loboratory; SPEAG, Furich, Switzerland
DUT: Dipole DSGHzV2; Type: DIGH2VI; Serial: D3GHZV2 - SN:1253

Commmumication System: UID 0 - CW; Freguency: 5250 MHz, Frequency: 5600 MHz, Froquency: 5750 MH:
Medium parameters used: {= 5230 MHz; g =448 8/m: g, = 34.6; p = 1000 ki'm* ,

Medium parameters used: { = 53600 MHz; o0 =4.83 5/m; &=34.2; p= 1000 ka'm” ,

Medium parameters used: = 5730 MH2: o = 4.98 Sim; 5, = 34.0; p = 1000 kg/m’

Phantom section: Flut Section

Measurement Standard: DASYS ([EEEAECTANST C63, 19-201 1)

DASYST Configuration:

¢ Probe: EX3DV4 - SN3303; ConvFi(5.5, 5.5, 5.5) @ 5250 MHx,
ConvF{3.1, 5.1, 5.1) & 5600 MHz, ConvF{5.08, 308, 5.08) & 5750 MHz; Calibrated: 31.12.2019

s Bensor-Surface: | 4mm (Mechanical Surface Detection)
s Elecironics: DAE4 Snél]; Calibrated: 27.12.209
#  Phantom: Flat Phantom 5.0 (froat); Type! QD 00 PSO AA; Serial: 1001

= DASYS252.104(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan, disi=1.4mm
(8xBxTWCube I Measurement grid: da=4mm, dy=4mm, dz=1 4mm

Reference Value = 77.63 Vim; Power Drift = -0.07 dB

Peak SAR {extrapolated) = 27.8 Wikg

SAR(1 g) = B.04 W/kg; SAR(10 g) = 2.31 Wrkg

Smallest distance from peaks 1o all points 3 dB below = 7.4 mm

Ratio of SAR at M2 o SAR at M1 =69,8%

Maximum value of SAR {measured) = 183 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MIH/Zoom Sean, dist=1.4mm
(Bx8xT7 W Cube 0: Mcasurement grid: day=4mm., dy=4mm, dz=1,4mm

Reference Vilue = 77.49 Vim; Power Drift = -0.06 dB

Pesk SAR (extrapolated) = 31.3 Wikg

SAR(1 g) = 8.31 Wikg; SAR(10 g) = 2.38 Wikg

Smallest distance from peaks 1o all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum vilue of SAR {measured) = 19.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=3750 MHz/Zoom Scan, dist=1.4mm
(BxBxTWCube 0: Measurement prid: dx=4mm, dy=4mm, dz=1,4mm

Reference Value = 75.13 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolared) = 31.8 Wik

SAR(L g} = 8.04 W/ke: SAR(10 g) = 2.30 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 10 SAR ot M1 =653%

Maximum value of SAR (messured) = 19.4 Wikg
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=t -6.0D

~12.00

=18.00

-24.00

-30.00

0dB = 197 Wikg = 12,94 dBW/kg
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Impedance Measurement Plot for Head TSL
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