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=CT FCC ID: A3LSMM146B Report No: HCT-SR-2212-FC004-R2

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 25.05.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014

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

Medium parameters used: =750 MHz: o = 0.89 S/m; & = 40.9; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(10.11, 1011, 10,11) @ 750 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.05.2022
+ Phantom: Flat Phantom 4.9 (front); Type: QD 0OL P49 AA; Serial; 1001

o DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 60.50 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.36 Wikg

SAR(] g) = 2.19 W/kg; SAR(10 g) = 1.43 W/kg

Smullest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 =~ 65.3%

Maximum value of SAR (measured) = 2,93 Wikg

dB
0

-2.00
-4.00
-6.00

-8.00

0dB =293 Wkg ~ 467 dBW/kg
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

HCTCO,LTD
Calibration Laboratory of S, kbt K idanad
Schmid & Partner SN2 (S: Service sulsse Fétalonnage

Engineering AG £ 5 Servizio sviezero di tarslura
Zeughaussirasse 43, 8004 Zurich, Switzartand ‘xf,@a S swiss Calitration Seevice

Accredited by the Swiss Accrediiston Service (SAS)
The Swiss Accreditation Servics ks one of the signatories to the EA

Accraditation No.: SCS 0108

Multliateral Agreement for the recognition of calibration certificates

coen  HETHOMOIRY= - =~ e

Ovject

Calibration procedurels |

Gattraton dee R BN ey | LA

Al b w have boen

Calibration Equipment used (METE crtcal for callbration))

This caloration certificate documents the iracsability fo nastionsi standards. which realze the physical units of measurements (S1),
The measuramants and The uncertaintiss with confidence peobiablity are given on e Tallowing pages and are part of the certificass.

d In the ciosed laboratory facility. anviecnment ismperature (22 & 3)'C and humidity < 70%

Calitrated by

Appraved by:

Name

Function

Primary Stancards D Cal Datn (Cortificats No.) Schedulsd Caltration
Powar mater NRP SN 104778 Q4-Apr-22 (N0, 217-0352503524) Apr23

Power sensor NAP-Z91 SN: 103244 04-Apr-22 (No, 217-03524) Aps-23

Power sersat NAP.291 SN 103245 04-Apr-22 (No. 217-03428) Ape-23

Rafenence 20 68 Atanuator SN BHE3D4 (20k]  04-Ape-22 (No. 217-038527) Ape-23

Type-N mismatch combinason SN: 210082/ 06327 04-Apr-22 (No. 217-03528) Ape-23

Raforence Probe EXIDV4 SN: 7348 33:Doc21 {No. EX3-7348_Deca1) Dec2d

DAE4 SN 601 02:May-22 (No. DAES611_May22) May-23

Secondary Standsrde D # Chack Date (in house) Soheduled Check
Powes meter E£4198 SN, GB3A512475 30-Oct-14 {in hause check Oct-20) in house check: Oct-22
Power sensce HP B481A SN; US37202783 07-024-15 {in house chck Oct-20) 1n house check: Oct-22
Power sanser HP 84814 SN MY41093315 07-Dct-15 {in house chack Oc1-20) in house chack: 022
RF genarator RES SMT-08 SN: 100872 15315 (n houss check Oct-20) 10 house chack: Oa22
Netaork Anatyzar Aglent EE3564 | SN: US41080477 31-Mar-14 (In Nouse chedk D&-20} In houss chack: Oct-22

|ssued: Juy 25. 2022
This calibration cenicate shall not be reproduced excapt in full without written appeoval %ﬁb‘ = a: g! Z-l ‘
Certificate No; DE5V2-441_Juz2 Page 1ot 6
= %5 é‘/sws
W o (o 1)) @ [O
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD
Calibration Laboratory of S, Schwelzertscher Kalibriordionst
Schmid & Partner %& (S: Sarvice suisse détalonnage

Engineering AG =N Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand % ,{R‘\@? S swiss Catibration Servics
Actredited by the Swiss Accreditation Service (SAS) Accreitation No.. SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Ag for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Abserption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* Relurn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured; SAR measured at the stated antenna Input power.

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

connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The .remrted 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%.

Cerfificate No: D8A5V2-441_Jul22 Page 2 of 6
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCTCOLLTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapciation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm vath Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 835 MMz + 1 MHz
Head TSL parameters
The following parameters and calcuiations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mha/m
Measured Head TSL parameters (220¢02)°C 403+6% 093 mho/m+6 %
Head TSL temperature change during test <05°C — —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Input power 251 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.73 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condibion
SAR measurad 250 mW input power 1.62 Wikg
SAR for nominal Head TSL parameaters normalized to 1W 6.33 Wikg £ 16.5 % (k=2)
Celificate No: DB3IEV2-441_Jul22 Page 3of 6
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h’.a- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

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

Impedance, transformed 1o feed polnt 5240+55jQ
Retum Loss -24.7 d8

General Antenna Parameters and Design

[ Electrical Detay (one direction) [ 1.372ns

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line is directly connected to the
second amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order 1o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 10 the Standard.

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

Additional EUT Data
Manufactured by [ SPEAG
Cerlificate No: D835Vv2-44 1_Jul22 Page 4 of 8
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H'a- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 15.07.2022
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f= 8335 MHz; a = 0.93 S/m; g, = 40.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: EX3DV4 - SN7349; CanvF(9.69, 9.69, 9.69) (@ 835 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.05.2022
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

» DASYS52 52.10.4(1535): SEMCAD X 14.6.14(7501)

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

Reference Value = 64.34 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.83 Wikg

SAR(1 g) =2.51 W/kg: SAR(10 g) = 1.62 W/kg

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

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

Maximum value of SAR (measured) = 3,39 Wikg

dB

-2.00
4.00
-6.00
-8.00
-10.00

0dB = 3.39 Wikg = 5.30 dBW/ke

Canificate No: DB3SV2-441_Jul22 Page 50f 6
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h’.a- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

Impedance Measurement Plot for Head TSL
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CT FCC ID: A3LSMM146B

HCTCO,LLTD

Report No: HCT-SR-2212-FC004-R2

Calibration Laboratory of

S Schweizerischer Kalitrierdienst
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzertand S swies Calibestion Service

Accredited by the Swiss Acomditasion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Servics s one of the signatories to the EA

Multitateral Agresment for the recognition of callbration cartificates

cone HETHDORNEREY- e

Ovject

Calibratian procedurs)

Cantraon date e o 4 S el

This cslibration carsiicate documants the tracaability 1o national standards, which cealize the physical units of nis (S1).
Tha measurements and the uncertsinties with confidence probability are ghven on e following pages and are part of the cortificate.

Af calarations have bean conducted In tha closed labaratory taciity: environment tempersturs (22 & 5)°C and humidity < 705,

Calibeatian Equipment used (MBTE critical for catbration)

Primary Standards D Cal Date (Cortficate No.) Scheduled Calibration

Power meter NRF SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Pawer sensor NRP-Z91 SN: 103244 04-Apr-22 (No, 217-03524) Apr23

Powar sensor NRP-291 SN: 103245 O4-Apr22 (Na, 217-.03525) Apr-22

Reference 20 o Aleruntor SN: BHEGH (206) 04-Apr-22 (No. 217-03527) Apr2d

Type-N mismatch combination SN: 310982/ 05327 O4-Apr-22 (No, 217-03528) Ape23

Retarence Probe EX30V4 SN 7348 31-Dec-21 (No. EX3-7348_Dec21) Deoc-22

DAES SN 801 02-May-22 (No. DAE4-601_May22) May-23

Secondary Stardards 04 Check Date (in houss) Schodulae Chick

Power meter EQ4188 EN: GB36512475 30-Oct-14 (n house chedk Oct-20) in heuse check: Oct22

Powear seraor HP BABIA SN- US3T262783 07-0ct-15 {in howse chodk Oct-20) In house chack: Oct-22

Power sensor HF B4E1A SN: MY41083315 07-0ct-15 (in house chedk Oct-20) in house check: Oct-22

RF generator R&S SMT-06 SN 100872 18-Juri-15 {In house chack Oct-20) In houss check: Oct-22

Network Analyzer Agllent EB3S8A | SN: US41080477 IMar14 (in housa chack Oct-20) in house chock: Oct-22
Name Function Sgrature

Cafibwated by

fmseﬁgpmmuwmmmemmmmmmm-wt

g _—
Cestificate No: D1800V2-20007_Jul22 Page 10f6 7f )
A | Dy 7 e fes ol
251178, (o 2072, 28 o
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

Calibration Laboratory of

s el

Schmid & Partner 2 Sarvice suisse d'italonnage
Engineering AG Servizio svizzero di tarstura

Zoughsusstrasse 43, 8004 Zurich, Switzertand S swiss Catibration Service

Accrediied by the Swiss Accreditation Sandce (SAS] Accreditation No.:. SCS 0108

The Swiss Accroditation Service Is one of the signatories to the EA

Multilatoral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL / NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures Jow
reflected power. No uncertainty required.

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

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Cetificate No: D1800V2-2d007_Julz2 Page 2 of 6
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

Measurement Conditions

DASY system configuration, as far as not given on page 1,
DASY Version DASYS2 V52.10.4
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5 mm
Frequancy 1800 MHz £ 1 MHz
Head TSL parameters

The following parameters and caicuiations were applied,

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 400 1.40 mho/m

Measured Head TSL parameters (220£0.2)°C 3Bax6% 1.38 mham £ 6 %

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

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

SAR measured 250 mW inpul power 9.55 Wikg

SAR for nominal Head TSL parametars normalized to 1W 38.2Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condltion

SAR measured 250 mW input power 4.95 Wikg

SAR for nominal Head TSL paramoters normalized to 1W 19.8 Wikg £ 16,5 % (k=2)
Cartificate No: D1800V2-2d007_Julz2 Page30f6
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

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

Impedance, transformed 1o feed point 4B50-81 0
Return Loss -208dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.204 s

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

The dipole |s made of standard semirigid coaxial cable, Tha center conductor of the feeding line Is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoies, small end caps
are added {o the dipole arms In order to improve matching when loaded according to the position as explained In the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The ovarali dipole length is still
sceording to the Standard,

No excessive force must be apelied to the dipole arms, because they might bend or the soldered connections near the
feedpoin! may be damaged,

Additional EUT Data

| Manufactured by | SPEAG |

Certificate No: D1800V2-2d007_Jul22 Page d of 6
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 18.07.2022
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: {= 1800 MHz; o = 1.38 S/m; & = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.63, 8.63, 8.63) (@ 1800 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electromes: DAE4 Sn60)1; Calibrated; 02.05,2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS252.10.4(1535), SEMCAD X 14.6.14(7501)

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

Reference Value = 108.9 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18,1 Wikg

SAR(1 ) = 9.55 W/kg; SAR(10 g) = 4.95 W/kg

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

Ratio of SAR at M2 to SAR at M1 = §3.2%

Maximum value of SAR (measured) = 14.8 Wikg

0dB = 14.8 Wkg = 11.70 dBW/kg

Certilicate No: D1800V2-2d007_Ju22 PegeSol 6
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HCT CO,LTD

Impedance Measurement Plot for Head TSL
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT COLLTD
| A [ 74
T~ IRE 7 TRl
— T Ty i TGS

Calibration Laboratory of .&@, S Schwetzerischer Kallbnardienst
Schmid & Partner = G Service suisse gétalonnage

Engineering AG 2 X Servizio sviczero & taratura
Mnnhglmnglmmh Switcertand ";.,Z//TK\‘}S S suiss Calibeation Service
Accradited by the Swiss Accreditation Servics {SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multiistersl Agreement for the racognition of calibeation cartificates

cun SNSRI

Object

Calibration procedursis)

Calivration date:

This cafbration certificate cocuments the raceabiity 1o netonat standards, which realtes Iha physical units of measuremants {S1).
The measurameants and e uncertainties with cordidance probability are given on the following pages ard ate part of the certificale,

All caibrations Nave been conductat in the dosed labaratory faciity: anviranment tamparatise {22 £ 37°C and humidity < 70%.

Calibration Squipmant used (MSTE orltical for calbation)

Primary Standards o# Caif Date [Certificate No. } S Calration

Pawar motar NRF SN: 104778 ORADr-21 (No, 217-03201/03202) Apr-22

Pawnr sansor NRP-Z94 SN 103244 8- Aar-21 (No, 217-04261) Ape-22

Pawer sesinor NRP-Z91 5N 103245 03-Apr-21 (No, 217.03202) Apr-22

Reference 20 9B Alteruaior SN: BHEAS (20k) 09-Agr-21 (No. 217-03343) Apr2d

Typa-N mismatch combirsation SN: 310082 ) 08327 08-Apr-21 (No. 217-03344) Apr-22

Refarance Probe EX30VY SN 7348 3100021 (No. EX3-7340_Dec2t) Deo-22

DAE4 SN 601 01-Now-21 (No. DAE4.GD1_Nov21) Nov-22

Secondary Standards e Check Date (in house) Soheduled Check

Power meter E44198 SN GE30512475 30-0ct-14 {in howsa chedk Ogt-20) In houss cheack: Oct-22

Power sensor HP 84814 SN: US3T2eR7E3 07-0Oci-15 (in house chock Oct-2() In houss cheo Ou-22

Powsr sunacr HP 84814 SN MYA1063315 07-001-15 (in haune chek Oct-20) In housa chack: Oct-22

fF gensrator R&S SMT-06 SN: 100872 15-0un-15 {in house check Oct-20) in housa chotk: Oct-22

Network Analyzar Aghent E83584 | SN UBA 1080477 31-Mar-14 (in house chack Oct-20) In house chock: Oct22
Name Function Sgnatire

Caibrated by

Appraved by

Thin calbeation curtificato shall not be repeoducad excapt in full without wiitten appmval of the anorsory

Certificats No: D1000V2-50032_Jan22 Page 1 ofé
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

Calibration Laboratory of ;s“'&"'z; S  Schweizerischer Kaiibrierdenst

Schmid & Partner g G Service suisse détaionnage
Engineering AG % Servizio svizzero di taratura

Zoughaussirass 43, 1004 Zurich, Switzeriand "?/.,,'“//r—\\\‘\&.\? S 3wiss Calltrstion Service

Accradited by (he Swisa Acredilaton Senfce [SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signalories to the EA

Muttitateral Ag for tha gnition of calibration canificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |[EC/IEEE 62209-1528, "Measuremeant Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1628: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* Retum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss enhsures low
refiected power. No uncertainty required,

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

* SAR nommalized: 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 raroned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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HCT CO,LTD

Measurement Conditions

DASY system configuration, as far as nol given on page 1

DASY Version DASYS2 V2104

Extrapolation Advanced Extrapolation

Phantom Maodular Flal Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1800 MHz £ 1 MHz
Head TSL parameters

The following paramelers and caloulations were applied
Temparature Pormittivity Conductivity

Nominal Head TSL parameters 220°'C 40.0 1.40 mho/m

Measured Head TSL parameters (220+02)"C J9BLE% 140 mhalm £ 6%

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

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

SAR measured 250 mW Inpul power 10,0 Wikg

SAR for nominal Head TSL parametars nomalized to 1W 40.0 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW Input power 523 Wikg

SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg £ 16.5 % (k=2)
Cortificate No: D1900V2-63032_Jan22 Pagedof 6
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Report No

: HCT-SR-2212-FC004-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed lo feed poinl

S180+74 10

Retum Loss -225dB
General Antenna Parameters and Design
Eloctrical Delay {ons diraction) l 1.191 ns ]

ARer long ferm usa with 100V radiated power, only & slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable, The center canductor of the feeding line i directly connected to the
second arm of the dipole. The antenna Is therelore short-circuited for DC-signas. On some of the dipoles, small end caps
are added to the dipole arms In ordar to improve malching when loaded according to the pesition as explained in the
"Measuremant Conditions” paragraph. The SAR data are not affected by this change. The overall digole length is stll

according to the Standard.

No excessive force must be applied to the dipola arms, because they might berd or the soldersd connectons near the

feedpoint may be damaged

Additional EUT Data

[ Manufactured by

SPEAG

Cortfificata No: D1900Y2-5d032_Jan22
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HCT CO,LTD

DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parmmeters used; = 1900 MHz; o= 1.4 S/m: &= 39.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
«  Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz: Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 01.11.2021
« Phantom: Flat Phantom 5.0 (front); Type: QD (X0 P50 AA; Senal: 1001

« DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 109,8 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 8.3 Wikg

SAR(1 g) = 10,0 W/kg; SAR(10 g) =5.23 W/kg

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

Ratio of SAR at M2 to SAR at M| = 35.2%

Maximum value of SAR (measured) = 15.4 W/kg

d8
o

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 15.4 Wikg = 11.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero ol taratura
Zeughsusstrasse 43, 8004 Zurich, Switzeriand Swiss Callbration Service
Accredifed by the Swiss Accraditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilseral Agreement for the recognition of calibration certificates

This calibration carsficaie documants the traceabilty to natonad standarts, which malize the physical units of measurements (SI)

The ts and the thes with confl probabdity are given on the following pages snd are part of the cardicals

All calibrations have bean conductad in the cosed Iaboratory faciity. enmironment lempersiure (22 £ 3)°C and humidity < 70%.

Caoration Equipment usad (MATE critical for caldration)

Primary Star D# Cal Date (Canticate No.) Scheculed Cakoration

Powse mater NRFP SN 104778 D4-Apr-22 (No. 217-0352503524) Ape-23

Power sonsor NRP.Z&1 SN: 103244 D4-Apr-22 (No. 297-03524) Apr-23

Power ssrsot NRP-281 SN: 103245 D4-Apr-22 (No. 217-03525) Ape-23

Raference 20 9B Attenuator SN: BHI394 (20K) O4-Apr-22 {No. 217-03527T) Ape-23

Type-N mismatch combnation SN: 310682 /06327 DM4-Apr-22 (No. 217-03526) Ape-23

Reference Probe EX30VA SN: 7349 31-Dec-21 (No. EX3-7349_DecZ1) Dec-22

DAE4 SN 801 02-May-22 (No, DAE2G01_May22) May-23

Secondary Standards D# Cneck Date (in house) Scheduled Check

Power meter E44198 SN: GB38512475 30.0ct-14 (in housae chack Oct-20) In house check: Oct-22

Power sansor HF 84314 SN: US37292783 07-0ct15 (in housa chack Oct-20) In housa check: Oct-22

Power sansor HP 84814 SN: MY41093315 07-0ct-15 (in houss check 0ct-20) In house check: Oct-22

RF generalor R&S SMT-06 SN: 100072 15-Jun-15 {In house check Oot-20) In house check: Oct-22

MNetwork Analyzer Aglent ER3SBA | SN: US41080477 31-Mar-14 (In house check Oct-20) In house check: Oct-22
Namo Funcson Sigraqure

Cafibented by:

Approvec by

Thix calbration certificate shall not be repeoducad axcept n AUl without written appeoval of the laboratory.
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HCT CO,LTD
Calibration Laboratory of S  Schwaizsrischer Kalibrisrd
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand S swiss Calitration Servics
Accredied by e Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorias to the EA
Muttiateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fielkds From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

« Return Loss; This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Certificate No: D2450V2.-743_May22 Page 2 of 6
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS2 V52.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2450 MHz 2 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1,80 mho/m
Measured Hoad TSL parameters (220+02)"C 38328% 18 mhome8%
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measured 250 mW input power 13.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.26 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.8 Wikg * 16.5 % (k=2)
Cerificate No: D2450V2-743_May22 Page 3ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 54704+590

Retum Loss -228d8B

General Antenna Parameters and Design

Elecirical Delay (one direction) | 1.180 ns

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

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connected to the
second amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smafl end caps
are added to the dipole arms in arder to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard

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

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 31.05.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: = 2450 MHz; o = 1.84 §/m; & = 38.3; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) (@ 2450 MHz; Calibrated: 31.12.2021
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 02.05.2022
« Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 116.2 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13.5 W/kg: SAR(10 g) = 6.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50%

Maxmum value of SAR (measured) = 22.1 Wike

dB
0

-4.00
-8.00
12.00

-16.00

-20.00

0dB =221 Wkg=13.44 dBW/kg
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Impedance Measurement Plot for Head TSL
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HCT COLLTD
Calibration Laboratory of \L\'J/”, G Schweizeriacher Kalibrierdienst
Schmid & Partner 5 = G Service sulsse ditaionnage
Engineering AG ey Servizio svizzero dl taratura
Zoughausstrasse 33, BO0S Zurich, Switzarland N S Swiss Calibration Servico

Accradited by the Swiss Accreditation Servics (SAS)
The Swiss Accreditation Service is one of the signatoras to the EA
Muititateral Agr

for the

gnition of calibration certificates

Accreditation No.: SCS 0108

Cyuct D2600V2 - SN:1015

Calibration procedurais) QA CAL-05.v11 oy T N ST :
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Celibeation date: July 15, 2022

This cafibration cenficate documents the traceability to national standards. which resize the phiysical units of measuremants (S1)
The nents and tho une with confidence probabfity ars gven on the lofowing pages and are part of the cerfificate

| All calorations have bean canducted o the closad lsbaratory faciity: environmant tempecature (22 = 3)°C ang humioity < 70%

| Calibraton Equpmant used (MATE citical lor calibration)

| Primary Standards |1 Csl Date (Cenificate No.) Schaduled Calibration
Pawar msster NAP SN: 104778 04-Apr-22 (Na, 217-(35256/05524) Ape-23

| Pawer sansar NAP-Z31 SN: 103244 04-Apr-22 (No, 217-035624) Ape-23

| Power sarsar NRP.281 SN 103245 04-Apr-22 (No. 217-03525) Ape2sy
Reterence 20 05 Attenusioe SN BHEAS4 (20K) 04-Apr-22 (No, 217-08527) Ape23
Type-N mismatch combination SN 310082/ 06527  04-Apr2Z (No. 217-03528) Ape-23
Ratorence Proba EX30V4 SN 7340 3t-Doc-21 (No. EX3-7349_Dec2t) Dec-22
DAE4 SN. 601 02-May-22 (No. DAE4-601_May22) May-23
Secondary Swndsrcs D ¥ Chack Date (in house) Scheduied Chack
Powee meter £44190 | SN: GB39512475 30-021-14 {in house check Gct-20) In howsa check: Oct-22
Power senaar HP BASIA SN: UIS37262763 07-0ct-15 (in house check Oct-20) In houss check: Oct-22
Power 3nsor HP BME1A SN: MY£1093915 07400115 [In house check Oet-20) In housa chack: Oct-22
HF genarator R&S SMT-06 SHN: 100972 15.0un-15 (1 housa chack Oct-20) In housa chack: Oct-22
Netwark Analyzar Agiant EBISSA | SN; US41080477 31-Mar-14 (in house cheak Oct-70) In house check: Oct-22

Name Funation Signature

Approvad by Sven Katin Daputy Manager

R

Issued; July 25, 2022

| This calioration cenificate shat not be reproduced except in full withou! wiitsen ppIOVal Gl e-Saboriorny
BN i
Cartificate No: D2600V2-1015_Jule2 Page 106 o e = >
A | oLy whies | &5 v3
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HCT CO,LTD
Calibration Laboratory of S, o, Schwelzerischer Kalibrierdienst
SN

Schmid & Partner % 7 .\ g Service suisse d'étalonnage
Engineering AG b . s Servizio avizzero o taratura

Zeughausstrasse 43, 5004 Zurich, Switzectand % ,’ﬁ‘\“« o Dot S Swiss Callbration Sorvice

Accred2ed by the Swiss Accreditation Sevice (SAS) Accreditation No.: SCS 0108

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

Muitilatoral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
¢) DASY 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.

e Antenna Paramelers with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

» Aeturn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
nominal SAR result,

The reroned 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%.

Caertificate No: D2600V2-1015_ Jut22 Page 2ol 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYs2 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flst Phaniom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 2600 MMz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0=02)"C 373+6% 2.0t mhoim £6 %
Head TSL tampersture change during test <05°C —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 144 Wia
SAR for nomingl Head TSI parametors normalized to 1W 56.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 ecm® {10 g) of Head TSL condition
SAR measured 250 mW Input power 6.40 Wika
SAR for nominal Head TSL parameters normalized to {W 25.2 Wikg = 18.5 % (k=2)
Certificate No: D2600V2-1015_Jul22 Page 3 of &
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformad to feed point 489Q-45K)
Return Loss -266dB

General Antenna Parameters and Design

l Electrical Delay (one dirsction) l 1.148 ns I

Aftar long teem usa with 100W radiated power, only a slight warming of the dipole near the feedpomt can be measurad

The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding line Is directly connected to the
second arm of the dipole. The antenna is therefors short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loadad according to the position as explained In the
‘Measurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard

No axcessive force must be applied to the dipole amms, because they might bend or tha soldered connections near the
feadpoint may be damaged

Additional EUT Data

| Manutactured by SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 15.07.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parameters used: { = 2600 MHz; o = 2.01 S/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.84, 7,84, 7.84) @ 2600 MHz; Calibrated: 31.12,2021
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.05.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

o  DASY352 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=Smm, dz=35mm

Reference Value = 117.2 V/m; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 28,3 Wikg

SAR(1 g) = 14.4 Wrkg: SAR(10 g) = 6.40 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR at M1 = 5().6%

Maximum value of SAR (measured) = 23.7 Wikg

dB8

-3.80
-7.60
-11.40
-15.20
-19.00

0dB =237 W/kg = 13.74 dBW/kg

Cartificate No: D2600V2-1015_Jul22 Pagesof 6

F-TP22-03 (Rev.00) 126 / 203 HCT CO.,LTD.



H'a- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of 2, G Schweizerischer Kalibeierdienst
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Accreditod by the Swiss Accrodaation Samce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr t for the gnition of calibration certificates

Accreditation No.: SCS 0108

Cortiticats No: D3500V2-1132_Jan22

Cafibration procedureis) QA CAL-22.v6 LT ! : e :
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Caibraticn dato January 24, 2022

Thia calitvution cerificate documents the tracesbilty 1o national starctarcs, which resize the physical units of measurements (SE)
The measurements and the uncerainties with confidence probabilty are givan on the fllowing pages and are pant of he certificate

All calitentions have beesn conducted ) the cosed labosiony Tacilily: anvironment lempersiuns (22 = 3)°C mnd humidity < 70%

Calvmation Equipmant used (MATE critical for catbration)

liD#

i Thin calbration cerificate shall not be reproduced excopt in full without wettten approval of the laborvory

Primary Standarda Cal Date (Cortificate No.) _ Schaouled Calbration
Powar mater NRF | BN 104778 08-Apr-21 (No. 217-03201/03202) Apr-22
Powar sansar NRP-281 SN’ 103244 06-Apr21 (No. 217-03261) Apr-22
Power sansar NRP-Z51 SN 105248 09-Apr21 (No, 217-03262) Apr-22
Raferance 20 dB Attenusioe EN: BHE394 (20k) 09-Apr-21 (No, 217-03343) Apr-22
Type-N migmalet comblnation SN 310082 / 08327 03-Apr-21 (No. 217-03344) Aor-22
Astaranca Prove EX30V4 SN 3509 51-Dec-21 (No. EX3-3503_Dec21) Dec-22
DAES SN. 601 01-Nov-21 (No. DAES-801_Nov2t) Now-22
Sucondary Standarda D¢ Check Dt (In housa) Scheduled Cheex
Pownr motar E4£198 SN GEING12475 30-001-14 (in houss check Out-20) In house check; Oct-22
Power sensor HP 8481A BN US37292783 070115 {in hovsa chack Oct20) In houss check: Ocl-22
FPower sensoe HF S481A SN MY41063318 0700118 (in house chack Ocs-20) in houss check: Oct-22
AF ganarator RS SMT-06 SN. 100672 15-Jun-15 (in house check Oct-20) In house check: Ogt-22
Netwark Analyaer Aghent EBSS8A | SN US41080477 J1-Mar-14 {in house check Oct-20) In house check: Oct-22
Name Furcton Sigratum

Calbisted by. Michaal Webar Lacentory Tachrican l

-
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HCT CO,LTD

Calibration Laboratory of
Schmid & Pariner
Engineering AG

S Schweizerischer Kalibrierds
c Service suisse d'étslonnage
S

Servizio syizzero di taraturs

Zeughausstrasse 43, 8004 Zunch, Switzerland Swias Calibration Service
Accradtod by tho Swss Accreditation Soervice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatocies to the EA

Muitilateral Ag: for the gnition of calibrution cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Maodels, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY Systern Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
centar marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retun Loss ensures low
reflected power, No uncertainty required.

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

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

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

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

Certificate No: D3500V2-1132_Jan22 Page2al8
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FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

Measurement Conditions

DASY system oonfiguration, 8s far as not

iven on page 1

DASY Version DASYS2 Va2.104
Extrapolation Advanced Extrapolation
Phantom Meodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Gradad Ratio = 1.4 (Z direction)
Frequency 3500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C arae 2.81 mho/m
Measured Head TSL parameters (22.020.2)°C 37326% 293 mhom =6 %
Hoad TSL temperature change during test <05°C — —-
SAR resuit with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 100 mW inpul power 6.56 Wikg
SAR for nominal Head TSL paramaters nomalized to 1W 65.2 Wikg = 19.9 % (k=2)
SAR avoraged over 10 cm? (10 g) of Hoad TSL condition
SAR measured 100 mW input power 245 Wikg
SAR for nominal Head TSL parameters normallzed 10 1W 24.5 Wikg = 19.5 % (k=2)

Cerificate No: D3500V2-1132_Jan22
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HCT CO,LTD

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

Impedance, transformed to feed point 5220-55Q
Astum Loss -24.7d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.130 ns

Atter long temm use with 100W radiated power, only a slight warming of the dipole near the feedpoin can be measured

The dipole is made of standard semingid coaxsal cable. The centar conductor of the feeding line is direatly connecied to tha
secend arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explained in the
“Measurement Conditions™ paragraph. The SAR data are not affected by this changs. The overall dipole length is still
according to the Standard,

No excessive forca must be applied to the dipole arma, becausa they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by [ SPEAG ]

Certificate No: D3500V2-1132_Jan22 Page 4 ol 6
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HCT CO,LTD

DASYS5 Validation Report for Head TSL

Date: 24.01.2022
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1132

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

Medium parameters used; f = 3500 MHz; o = 2.93 S/m; & = 37.3; p = 1000 kg/m"*
Phuntom section: Flat Section

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 31.12.2021
»  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 01.11.2021
« Phantomn; Flat Phantom 5.0 (front); Type: QD 000 P30 AA: Serial: 1001

» DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 70,40 V/im:; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(] g) = 6.56 W/kg; SAR(10 g) = 2.46 W/kg

Smuallest distunce from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 1o SAR at M| = 75.7%

Maximum value of SAR (measured) = 12.3 W/kg

dB
0

-7.00

-14.00
-21.00
-28.00

35.00

0dB =123 W/kg= 1091 dBW/kg

Ceortificate No! D3500V2-1132_san22 Pago 5ol 6
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Impedance Measurement Plot for Head TSL
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Accradited Dy the Swiss Accreditalion Senvice {SAS)
The Swiss Accreditation Service is ons of the signatories to the EA
Multilateral Agreemaent for the recognition of calibeation certificates

Chient

Calinration procecurefs)

Caibration date:

Calibration Equipmant ueed (MATE critica for calibration)

HCTCO,LTD
Calibration Laboratory of S, boany Schwotzorischar Kaiibrierdienst
Schmid & Partner N 7 2 Service sutsse d'italonnage
Engineering AG 2 3 Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand ’/Z_T\\;; oY/ S swiss Calibration Service

Accreditation No.: SCS 0108
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The messurements and the uncartainses with coafidance probability are ghvan an the following pages and are part of the cerificate.

AIammiomm\mbamMmmmmw?ﬂm:mwt-nmm(zzxarcmmhy<705\.

Calibratad by:

Appraved by:

Functian )

Primary Standards o Cal Oate (Certiticate No ) Schaduled Cafitvation

Pawer mates NRF BN, 104770 D4-Apr-22 (No. 217-03525/03524) Apr-23

Power sensar NRP.291 SN 103244 D&-Apr-22 (No, 217-03524) Apr-23

Powar sensor NRP-201 GN: 103245 D&-Apr-22 (No. 247-03525) Apr-23

Retarance 20 48 Attenuator SN: BHI304 (20%) Da-Apt-22 (Na. 217-03527) AgrZ3

Type:N mismaich combination SN: 310962 (06327 D4-Apr-22 (No. 217-03528) Apr-23

Relerence Praba EX30V4 SN: 3503 06-Mar-22 (No. EX3-3503_Mar22) Mar-23

DAE4 SN. 601 31-A0g-22 (No. DAE4-601_Aug22) Aug-23

Secondary Standards ID# Check Data (n house) Schacled Check

Power meter E44108 SN GB38512475 30-Oct-14 (in house check Oa-22) In house chedck: Oct-24

Paower sansor HP 8481A SN US37292783 O7-Och- 18 (in house check Oct-22) In house ehedck: Dot-24

Pawer sansor HP 84814 SN MY41083315 07-0ct-15 (in house chack Oct-22) In house check: Oct-24

RF paneraice RAS SMT-08 SN: 100972 15-Jun-135 (in house check Oct-22) In house check: Oc1-24

Network Aralyzer Agilent ES388A | SN. US41060477 31-Mar-14 (in house chedk Oct-22) In house check: Oct-24
Name

This calbration certficate shallnot be raproduced exospt n full without written approvel of Bipteoscadil. o A $F ¢
— A
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HCT COLLTD
Calibration Laboratory of L, Vet -
r S, . Schwelzerischer Kalibtierdienst
Schmid & Partner E—— (7 S ‘s: Service sulsse ddtalonnage
Engineering AG % — -_.E % A Servizio svizzero i taratura
Zeughsusstrasse 43, 8004 Zurich, Switzeriand e —— S swiss Calibration Servies

Accredited by the Swiss Accreditation Service (SAS)
Tho Swiss Accroditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

Accreditation No.: SCS 0108

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And

Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation

And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.
b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The source is mounted in a touch configuration below the

center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low

reflected power. Ne uncertainty required.

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

SAR normalized: SAR as measured, nommalized 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,

probability of approximately 95%.

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

Certficato No: D3700V2-1066_Nov22 Page 2 of 6
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HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as nat given on page 1
DASY Version DASYS52 ve2.10.4
Extrapolation Advanced Exirapolation
Phantom Modular Fiat Phantom
Distance Dipole Centor - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4mm, ¢z =14 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 377 3.12 mhoim
Measured Head TSL parameters (220202)°C 38126% 3.08mhomz6%
Head TSL temperature change during test <05°C —_ -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW Input power 6.76 Wikg
SAR for nominal Head TSL parameters normatized to 1W 67,9 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW Input power 2.46 Wikg
SAR for nominal Head TSL pararmeters normalized to 1W 24.7 Wikg £ 19.5 % (k=2)

Certificate No; D3700V2-1066_Nov22
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Report No: HCT-SR-2212-FC004-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 487Q+061Q
Return Loss -36.94d8
General Antenna Parameters and Design
| Electrical Detay (one direction) | 1.130 ns

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

The dipcie is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connectad fo the
second arm of the dipole. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added lo the dipole arms In orcer to improve matching when loaded according to the position as explained In the
“Measurement Conditions™ paragraph. The SAR data are not affected by thés change, The overall dipole length is still

according to the Standard.

No excesswve force must be applied 10 the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG

Certificaty No: D3700V2-1066_Novz2
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 14.11.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz: Type: D3700V2: Serial: D3700V2 - SN:1066

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

Medium parameters used: £= 3700 MHz: 6 =3.08 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) (@ 3700 MHz; Calibrated: 08.03.2022
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 31.08.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD (00 P30 AA; Serial: 1001

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
erence Value = 69.55 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 18.5 W/kg
SAR(1 g) = 6.76 Wikg: SAR(10 g) = 2.46 W/kg
Smallest distance from peaks to all points 3 dB below = 8 mm
Ratio of SAR at M2 to SAR at M1 = 74.4%
Maximum value of SAR (measured) = 13.0 Wikg

d8
—0

-7.41

-14.82

22,22

-29.63

37.04

0dB = 13.0 Wkg=11.13dBW/kg
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Impedance Measurement Plot for Head TSL
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HCT COLLTD
Calibration Laboratory of S8, § Schwalzerischor Kallbrierdienst
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG e Sorvizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzeriand TN S Swiss Calibeation Service

Accreditation No.: SCS 0108

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

v N e

Callbration procedure(s) QKON (e : ol
Calibeabian dute: w&' 2022

This calitreation cerificale gocuments the tracesbility to national standards, which realize the physical unis of measursments (51),
Tha measurements and the | wWith ¢t probabiity are plven on the following pages and are part of the cedificale

M calbrations have bean canducted n the closad laboratory faclity. anvronment temparature (22 « 3)°C and humidity < 70%

Calitruston Equpmaent usad (MATE criticad lor calbration)

Primary Standarcs D¢ Cal Date (Certificate No ) Scheduied Cabeation
Powar meter NAP SN: 104770 04-Apr-22 (No, 217-03525/03524) Ape-23
Power sensor NRIP-Z21 SN 103244 04-Apr-22 (No, 217-03524) Apr-23
FPawar sensor NRP-Z21 SN 103245 04-Apr-22 (No. 217-03525) Apr-23
| Rgteronce 20 dff Atfenumioc SN BHEGH4 {20K) 04-Apr-22 (No. 217-03527) Apr2a
Type-N mismalch combinaton SN 310582 | 06327 04-Apr22 (No. 217-03528) Apr-23
Raterance Froba EX30VA SN: 3603 08-Mar-22 (No. EX3-3503_Mar22) Mar-23
DAEM4 SN 601 02-May-22 (No. DAES-601_May22) May-23
Secondary Standards D # Check Date (In housej Schadulad Check
Power meder E44198 SN! GB39512475 30-0ct-14 (in house chock Oot-20) In house check: Oct-22
Powes sansor HP 8481A SN: US37292783 07-0¢1-15 {in house check Oct-20) In house check; Oot-22
Power sansor HP 84814 SN: MY41093315 07-0ct-15 {In house check Oct-20) In house check; Oct-22
AF genarator RS SMT-08 SN: 100972 15-Jun<15 (In house check Oct-20) In house check: Ocs.22
Network Analyzar Agllent EBIS8A | SN, US41080477 31-Mar-14 {in house check Oct-20) In house aheck: Oct:22
lem‘ Funcsion Sagnnhm
Cadbrated by Michasl Websr Lahoeatary Techsician W
This calibration certificate shal not be reproduced axcept in Rull without written approval of 1 0 Al o
= r/—)[ &L =
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HCT CO,LTD

Calibration Laboratory of S Schwsizerischer Kailbrierd
Schmid & Partner c Service suisse d'éalonnage
Engineering AG Servizio svizzero di tarstura
Zeughaugstrasse 43, 8004 Zurich, Switzertand S gwiss Calibration Service
Accreditad by the Swise Accreditation Service {SAS) Azcreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multiiateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom,

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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HCTCOLLTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapotation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4 mm.dz =1.4mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz = 1 MHz

Head TSL parameters

The following parameters and caiculabons were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 375 3.32 mhoim
Measured Head TSL parameters (220=02)"C 373:26% 3.28 mho/m = 6 %
Head TSL temperature change during test <05°C -

SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.89 Wiy
SAR for nominal Head TSL parameters nomalized fo 1W 68.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 240 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 23.9 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, translormed 1o feed point 4540-58 )0
Return Loss -221dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1,068 ns |

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line is directly connected to the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipcie arms In order 1o improve matching when loaded according to the position as expiained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections noar the

feedpoint may be damaged
Additional EUT Data

[ Manufacturad by [ SPEAG
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DASYS5 Validation Report for Head TSL
Date: 25.05.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz: Type: D3900V2: Serial: D3900V2 - SN: 1086
Communication System: UID 0 - CW: Frequency: 3900 MHz )
Medium parameters used: f = 3900 MHz; a = 3.28 S/m: g, = 37.3; p = 1000 kg/m”’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1)

DASYS52 Configuration
« Probe: EX3DV4 - SN3303: ConvF(7.39, 7.39, 7.39) @ 3900 MHz; Calibrated: 08.03.2022
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.05.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD (00 P30 AA; Serial: 1001

« DASY5252.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 70.65 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 19.8 W/kg

SAR(1 g) = 6.89 W/kg; SAR(10 g) = 2.40 W/kg

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

Ratio of SAR at M2 to SAR at M1 =73.5%

Maximum value of SAR (measured) = 13.7 Wikg

dB
0

5.00

-10.00
-15.00
20,00

-25.00

0dB = 13.7 W/kg = 11.36 dBW/kg
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Impedance Measurement Plot for Head TSL
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HCT CO,LTD

FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 3004 Zurich, Switzerland

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

Calibragon Equipment used (METE cntical for calibrason)

Schweizerischer Kalibrierdienst
Service suisse d"alonnage
Servizio svizzero di taraturs
Swiss Calibration Service

Accreditation No.: SCS 0108

This calibration cadificate ducuments the iraceabity 1o natonal standards, which realize the physical units of measurements (S1).
The measurements #nd the uncertainties with confidance probability ace glven on the folowing pages and are part of the camficale

Al calbirations have been conducted In the closed laboratory faclity: enviranment temperature (22 +30°C and humidity < 70%.

Thes caltration centificase shall not be d

except In full without written approval of tha labaratory.

Primary Stancards Dy Cal Date (Certificate No. ) Schoduled Callbrasion

Powsr mater NRP SN 104778 04-Apr-22 (No. Z17-D352500524) Apr-23

Power sensor NRP-281 SN 103244 04-Apr-22 (No, 217-03524) Apr23

Power serear NRP.2O1 SN 103255 04-Apr22 (No. 21703525) Apr-23

Refarance 20 ¢B Attanuator SN BHE394 (20K) D4-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310082 / 06327 D4-Apr-22 (No. 217-03528) Apr-23

Raferonce Probe EX3DV4 SN: 3502 08-Mar-22 {(No. EX3-3503_Ma&r22) Mar-23

DAE4 SN: 601 02May-22 (No, DAE4-601_May22) May-23

Secondary Standards D# Chedk Date {in house) Scheduled Chech

Power meser E44198 SN; GB38512475 30-Oct-14 (in house chack Oct-20) In hoase check: Oct-22

Power sansor HP 8431A SN: US37292783 07-0c2-15 (in house check Oct-20) In heuse check: Oct-22

Pawer sengsor HP 84814 SN: MY 41093315 07-0ct-15 (0 houss check Oct-20) n house check; Oct22

RF generator RAS SMT-06 SN: 100972 15-Jun-15 (In house check Cct-20) In house check: Oct-22

Network Aratyzer Agllent EB3584, | SN US41080477 31-Mar-14 (in house check Oct-20) n house check: Oc1-22
Name Fuaction Signature

Calibrated by

Approved by
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Calibration Laboratory of

=3 S Kalibeierdl

Schmid & Partner (S: Service suisse d'étalonnage
Engineering AG Servizio svizzero di tarstura

Zoughausstrasse 43, 8004 Zurich, Switzadand S swiss Calibeation Service

AcCreciied by e Swiss Accreditatian Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditstion Service is one of the signatories to the EA

Muttitateral Ag: foe the recognition of catibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom,

= Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

Measurement Conditions

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

DASY Version DASYS2 V52.104

Extrapolation Advanced Extrapolation

Phantom Madular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direclion)
5250 MHz + 1 MHz

Frequency 5600 MHz £ 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The foflowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 359 4.71 mho/m
Measured Head TSL parameters (220+02)"C 340:6% 4.52 mho/m £6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input powar 8.10 Wikg

SAR for nominal Head TSL parameters

normalized 10 1W

80.4 Wikg  19.9 % (k=2)

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

SAR mesasured 100 mW Input power 2.31 Wikg

SAR for nominal Head TSL parameters normalized to TW 22.9 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

Measured Head TSL parameters (220202)°C 34446% 4.87 mho/m £ 6 %

Head TSL temperature change during test <05°C —_ —_—
SAR result with Head TSL at 5600 MHz

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

SAR measurad 100 mW input power 8.28 Wikg

SAR for nominal Head TSL parameters normalzed to 1W 82.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.37 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.5 Wikg £ 19.5 % (k=2)

Cenlificate No: D5GHzV2-1253_May22
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Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220C 354 5,22 mho/m

Measured Head TSL parameters (22.020.2)°C 3421+6% 5.02 mho/m + 6 %

Head TSL temperature change during test <05°C — o—
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 8.06 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.9 Wikg * 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.29 Wikg

SAR for nominal Head TSL parameters normalized to W 22.6 Wikg £ 19.5 % (k=2)
Cartificate No: DSGH2V2-1253_May22 Page 4 0iB
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Report No: HCT-SR-2212-FC004-R2

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point

4950-321Q

Retumn Loss

-208dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed fo feed point

5220+31 10

Return Loss -28.5dB
Antenna Parameters with Head TSL at 5750 MHz
Impedance, transformed to feed point 536N+2912
Retumn Loss -27.0dB
General Antenna Parameters and Design
| Esectrical Delay (ane direction) [ 1.196 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 semingld coaxial cable. The center conducior of the feading line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according 1o the position as explained in the
"Measurement Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged,
Additional EUT Data

[ Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL
Date: 31.05.2022

Test Laboratory: SPEAG, Zunich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication System; UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz

Medium parameters used: £= 5250 MHz; o = 4.52 S/m; & = 34.9; p= 1000 kg/m* ,

Medium parameters used: f= 5600 MHz; o = 4.87 S/m; ¢ = 34.4; p = 1000 kg/m’ ,

Medium parameters used: = 5750 MHz; 0 = 5.02 S/m; & = 34.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) {@ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated: 08.03.2022

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

« Electronics: DAE4 Sn601; Calibrated: 02.05.2022

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS50 AA; Serial; 1001
« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube : Mcasurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 75.61 V/m; Power Dnft = 0.04 dB

Peak SAR (extrapolated) = 28.5 Wikg

SAR(1 g) = 8.10 W/kg: SAR(10 g) = 2.31 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 69.6%

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4dmm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75,75 V/m; Power Drift = (.05 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.28 Wikg; SAR(10 g) = 2.37 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 ~ 66.7%

Maximum value of SAR (measured) = 19.7 W/kg

Cerfificate No: D5GH2V2-1253_May22 Page 6 of 8
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dv=4mm, dz=1 4mm

Reference Value = 73.51 V/m:; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(I g) = 8.06 Wikg: SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.3%

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

dB
0

| 5.00
10.00
15.00

-20.00

0dB=19.7 Wkg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of Schwelzerischer Kalibrierdsonst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzertand Swiss Callbration Service

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

Chient

This cafibeation carliticale documeants Ihe traceabity to national standards, which realize the physical units of measuremsents (S1)

This calibration cestificate shall not be reproduced excspt in full without written spprovad bt

Issued: May 30, 2022

Tha maasur and tha Was with canfi probability arm given on the fofowing pages and are par of the certificase.

All callb have been conducted in the clased laboratory faciity- 0 (22 £ 3)°C and humidity < 70%.

Caforation Equipment used (MATE critical for calraton)

Primary Standands 10 # Cal Date (Cenficate No.) Scheduled Cailbration

Powar meter NRP SN: 104778 M-Apr-22 (No, 217-03525/03524) Apr-23

Powar sersar NRP-291 SN: 103244 M-Apr-22 (Mo, 217-03524) Ane-23

Powar sersar NRP-291 SN 103248 M-Apr-22 (No. 247-03525) Apr-23

Referance 20 ¢B Attenustor SN: BHOIS4 (20x) 08.Apr22 (Na, 217.035627) Apr-23

Type-N mismalch combinaton SN: 310882 / 06327 O4-Apr-22 (No. 217-03528) Apr23

Raeterence Probe EX30V4 SN: 7340 31-Dec-21 (No. EX3-7348_Dec21) Dec-22

DAE4 SN: 6 02-May-22 (No. DAE4-801_May22) May-23

Secondary Standards Dw Check Oate (In housa) Scheduled Check

Power meler E44198 SN: GBa512475 30-0ct-14 (In hausa check Oct-20) In house check: Oct-22

Power sensor HP BASTA SN: US37292783 07-0c2-14 (in house check Oct-20) In housa chedk: Oct22

Power sansor HP 84814 SN MY41023315 07-0ct-15 (in house chock Oct20) In housa check: Oct-22

RF generator RAS SMT-06 SN 100972 16-Jur-15 (in house chack Oct-20) In house chedk: Oct-22

Netwark Analyzer Aglent EB3SEA | SN: US41080477 31-Mar-14 (in house chack Oct-20) In house ched: Oct-22
Name Function

Appuoved by:

A e
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Calibration Laboratory of

bbbt KaRaaadh
Schmid & Partner g Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand S swiss Callbration Service
Accradited by the Swiss Accreditation Sarvice [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multliateral Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

Return Loss: This parameter is measured with the source positioned under the fiquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as nol given on page 1,
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapoiation
Phantom Madudar Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 419 0.89 mho/m
Measured Head TSL parameters (220+02)°C 409+8% 0.89 mhoim £ 6 %
Head TSL temperature change during test <05°C — —-
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR mesasured 250 mW Input power 219 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.71 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input pawer 1,43 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.70 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, lransformed 1o feed point 5650+29[Q
Return Loss -258dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1.040 ns ]

Aler long teem use with 100W radiated power, only 2 slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connected 1o the
second arm of the dipofe. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms In order 1o Improve matching when loaded according to the pasition as explained In the
"Measurement Conditions” paragraph. The SAR dala are not affected by this change. The overall dipole length s stll
according to the Standard.

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

Additional EUT Data

Manufactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 25.05.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3: Serial: D750V3 - SN:1014

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

Medium parameters used: { = 750 MHz; a = 0.89 S/m: &= 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(10.11, 1011, 10.11) @ 750 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics; DAE4 Sn601; Calibrated: (02.05.2022
« Phantom; Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

» DASYS5252.10.4(1535). SEMCAD X 14.6.14(7501)

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

Reference Value = 60.50 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.36 Wikg

SAR(] g) = 2.19 W/kg; SAR(10 g) = 1.43 W/ke

Smallest distance from petks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 =~ 65.3%

Maximum value of SAR (measured) = 2,93 Wikg
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Impedance Measurement Plot for Head TSL
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CT FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

HCTCO,LTD
Calibration Laboratory of S, Schweaerrscher Kalibeerdienst
Schmid & Partner % 2 Service suisse d'élalonnage
Englneering AG &= Servizio avizzero o tarstura
Zeughausstrasse 43, 8004 Zurich, Switzariand %@* S Suies Catteation Service

Mecredited by fhe Swiss Accrediation Sendce (SAS} Accreditation No.: SCS 0108
The Swiss Accreditation Service is ons of the signatories to the EA

Multitaterat Agresmeant for the recognition of calisration certificatas

cent  HOT{DWmSSS) -

Object

Calibration procedure(s)

Cattcaon dae T T S T S )

This calbration certificate documents the raceabiity fo nalional standards, which realize ®10 physical units of measurements (81).
Tha messuramants and he uncerainties with confidence probability are given on the following pages and am part of tha cerificate.

All caibrations have been conduotod in the clesad laborsory fadlity: anvironment temperature (22 £ 3)°C and humiday < 0%

Calibration Equipment used (MATE critical for callbration)

Caltwated by

Apgraved by

Name

This calration cestificate shall not be reproduced except in full without writtan approval ¢f Iha 1abd

Function

Primary Standards 2L Cal Date (Cartificate No.) Scheduled Calibration
Power mater NRP SN: 104778 04-Apr-22 (No. 2170352503524) Apr-23

Powar sensor NRP-Z91 SN: 103244 04-Apr22 (No. 217-03524) Apt-23

Power sansor NRP.ZH SN 103245 04-Ape-22 (No. 21703428 Apr-23

el e 20 4B At h SN: 5H9294 (20K) D4-Apr-22 (Na. 217-03527) Apr-23

Type-N mesmatch combination SN: 210862 /1 06327 D4-Apr-22 (No. 217-03526) Apr-23

Raference Proba EX30V4 SN: 7348 31-Dec21 (No. EX3-7349 _Dec21) Dac-22

DAE4 SN: 501 02-May-22 (No, DAE4-501_May22) May-23

Secondary Standards D# Check Date (in house) Schwouied Check
Pawer mpter £44198 SN G838512475 30-Cct-14 (in house chack Oct-20) In house check: Oct-22
Power sensce HP 843814 SN US37292783 07-0ct-15 {in housa chack Oct-20) In house check: Oct-22
Pawer sensor HP 84514 SN: MY41093315 U7-0¢t-15 (in housa check Oct.20) in house check: Oct-22
RF ganarator R&S SMT-08 SN: 100972 15-Jun-15 (it house chack O 29) in housa check: Oct-22
Netaork Anatyzar Aglient ES3S6A | SN; US41080477 31-Mar-14 (in house check Oct-20) n house check: Oct-22

Signature

i e

= -
Cerfificate No: DB35V2-441_Jul22 Page 106 7(
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zunch, Switzariand

Schweizerischer Kallbrierdenst
Service suisse d'¢talonnage
Servizic svizzaro & taratura
Swess Calibrution Service

wow

Accrotited by the Swiss Accreditation Sarvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatocdes to the EA

Muiltiistersl Ag: for the gnition of calib cortifi

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Bedy-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY 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 Paramelers with TSL: The source is mounted In a touch configuration below the
centaer marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far 8s not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolaton
Phantem Modular Fiat Phantom
Distance Dipole Cerntor - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Froquency B35 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations ware appiied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 4.5 0.90 mho/m
Measured Head TSL parameters {220£02)"C 403:28% 083 mhom=6%
Head TSL temperature change during test <05°C — _
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 2.51 Wikg
SAR for nominal Head TSL parameters normalized to TW 973 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.62 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.33 Wikg £ 16,5 % (k=2)

Certificate No: DBISV2-441_Jul22
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HCT CO,LTD

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

Impedance, transformed 10 feed point 5240+55|Q
Ratum Loss -247 dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1372n8

After long term use with 100W radisted power, only 3 slight warming of the dipale near the feedpoint can be measured.

The dipole i= made of standard semirigid coaxial cable. The center conductor of the feading line & directly connacted to the
second arm of the dipole. The antenna is thecefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph, The SAR data are not affected by this change, The overall dipole length is still

according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpoint may be demaged
Additional EUT Data
Manufactured by | SPEAG
Certificate No: D835V2-441_Jul22 Page 4ol 6
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H'a- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 15.07.2022
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: {= 835 MHz; o = (.93 S/m; ¢, = 40.3; p= 1000 kg/m’
Phantom section: Flat Section

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

PASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) (@ 835 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.05.2022
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 64.34 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.83 Wikg

SAR(1 g) = 2.51 Wikg; SAR(10 g) = 1.62 Wikg

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

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

Maximum value of SAR (measured) = 3.39 Wikg

da

-2.00
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-6.00
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10.00

0dB =339 Wkg=3530dBW/kg
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Impedance Measurement Plot for Head TSL

Ele Vew Chamnel Sweep Cafbration Trace Stale Marker System  Window Hal

Ch) Awg= 20 ~—

Chl: Suwt 635000 M2 — Siop 1009500 Gra
10.00 ] 836 daoono Wiz -2 t 564 dE
S0
000
S0 - . — ! e —
Liogo |- I  Caman
L1% 00 — :
ST v‘ —
L% 00 .‘
SR - ---"v.- 4
2 00 I e
oo [ Ch1sege bo )

ChI: Sat 635000 MHe —— Rop 1 03500 GHz

e I
Staiur  CHYT BN | C* 1 Pot Ava=20Delay Lo
Certificate No: D835V2-441_Jul22 Paga6of 6

F-TP22-03 (Rev.00) 165 / 203 HCT CO.,LTD.



CT FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

HCTCO,LTD
Calibration Laboratory of S, wehian Schweizerischer Kalibderdionst
Schmid & Partner %’E ‘4 ¢ Service suisse détalonnage
Engineering AG = Servirio svirzero o taratura
Zeughsusstrasss 43, 8004 Zurich, Switzerland 14_@3 Y/ S swiss Calibestion Service

Accredited by the Swiss Acoreditation Senice {SAS}
The Swiss Accreditation Service is one of the signataries to the EA
Multitaterai Agresment for the recognition of calibration certificstes

Accraditation No.: SCS 0108

cem  HCT(Dymeted)

Object

Calibraton procedurals)

Canteanon date SO R e - e S et e

This calibration certificate documents Me traceabilty o national stardards, which reallze the physical units of measursments (S1).
Tha measurements and the uncaraintas with configencs probability sre given on ihe folowing pages and are part of the certificate

M calbrations have baen conducted In the dosed Bbaratory factity: anvironment temperature (22 £ 3)°C and bumdty < 70%.

CalitesfSion Equpment used (METE cnéical for callibratan)

Cafitwated by

N

Primary Stancards DY Cal Date {Cortificate No. ) Schedided Calibrasan
Powar meler NRP SN 104778 04-Apr-22 (No, 217-03525m3524) Apr-23

Power sensar NRP-Z81 SN. 102244 OduApe22 (No, 217403524) Apr-23

Powear sensor NRF-Z91 SN 103245 04-Apr-22 {No. 217.03528) Agr-23

Reference 20 <8 Atenuatar SN: BHE3M (20k) 04-Ape-22 (No. 217-03527) Apr23

Type-N migmstch combinason SN: 310682 [ 0E327 04-Ape-22 (No. 217-03528) Apr23

Raterence Probe EX30V4 i SN 7348 31 Doc-21 (No. EX3-7349_Dec21) Deac-22

DAE4 I SN e 02-May-22 (No, DAE4-601_May22) May-23

Secondary Standarda ID# Check Date {in house) Schoouled Theck
Power meler E44138 SN: GB38512475 30-0¢1-14 (in house chock Oc-20) In house check: Oct-22
Power sansor HP 8481A SN US37202783 07-0ct-16 {in house check Oce-20) In house check: Oct-22
Fower sensor HP B481A SN: MY41082315 07-0ct-15 {In house check Oct-20) In house check: Oct-22
RF genarator R&S SMT-06 SN: 100872 15-Jun-15 {In house check O&t-20) in house check: Oct-22
Network Analyzer Aglent EB3584 | SN: US41080477 31:Mar-14 (In nouss check Oc-20) In house check: Oct-22

Functon

| This caibration certficale shad not be reproduCed excapt in ull without written approval

Signature

Issuad July 25, 2022

= e I B . 5
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Ha- FCC ID: ABLSMM146B Report No: HCT-SR-2212-FC004-R2

HCT CO,LTD

Calibration Laboratory of s s hor Kalib

Schmid & Partner C  Service suisse d'étaionnage
Engineering AG Servizio svizzero di taratura

Zeughausstirasse 43, 8004 Zurich, Switzertand S Swiss Calibration Service

Accredifod by the Swas Accraditation Servics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service s one of the signatories to the EA

Muitilatoral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/EEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radic Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further detalls 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 source is mounted in a touch configuration below the
center marking of the fiat phantom,

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures iow
reflected power. No uncertainty required.

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

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Certificats No: D1800V2-2d007_Jui22 Page 2 0f 6
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HCT CO,LTD

Measurement Conditions

DASY system configuration, as far as nol given on page 1
DASY Version DASYS2 V52104
Extrapolation Adyanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Fraquency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations ware applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220£02)°C Baz6% 1.3 mho/m 26 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cn® (1 g) of Head TSL Caondition
SAR measured 250 mW input power 9.55 Wikg
SAR for nominal Head TSL parameters normalized o 1W 38.2 Wkg £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL oondition
SAR messured 250 mW input power 4.95 Wikg
SAR for nominal Head TSL paramaters normalized to TW 19.8 W/kg £ 16.5 % (k=2)
Cartificate No: D1800V2-24007 _Jut22 Page 3of 6
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HCT CO,LTD

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, fransformed 1o feed poinl 4650-81 0
Return Loss -208dB

General Antenna Parameters and Design

l Electrical Delay (one direction) l 1.204 ns

After long tarm use with 100W radiated power, only 3 slight warming of the dipole near the feedpoint can be measured,

The dipole Is made of standard semingid coaxial cable. The center canductor of the feeding line Is directly connected to the
second arm of the dipole. The antenna is tharefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to Improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole fength is still
according to the Standard.

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

Additional EUT Data

[ Manufactured by SPEAG j

Certificate No: D1800V2-2¢007_Julz2 Page 4 ol 6
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HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 18.07.2022
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serizl: DI1800V2 - SN:2d4007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: {= 1800 MHz; o = 1.38 S/m; & = 38.4; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY 52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.63, 8.63, 8.63) (@ 1800 MHz; Calibrated: 31.12.2021
« Sensor-Surtace: 1.4mm (Mechanical Surface Detection)
o Electromes: DAE4 Sn60)1; Calibrated; 02.05,2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 108.9 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18,1 Wikg

SAR(1 ) = 9.55 W/kg; SAR(10 g) = 4.95 W/kg

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

Ratio of SAR at M2 to SAR at M1 = §3.2%

Maximum value of SAR (measured) = 14.8 Wikg

0dB = 14.8 Wkg = 11.70 dBW/kg

Certilicate No: D1800V2-24007 _Ju22 Pege 5ol &
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HCT CO,LTD

Impedance Measurement Plot for Head TSL
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HCT COLLTD
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Calibration Laboratory of .&@, S Schwetzerischer Kallbnardienst
Schmid & Partner = G Service suisse gétalonnage

Engineering AG 2 X Servizio sviczero & taratura
Mnnhglmnglmmh Switcertand ";.,Z//TK\‘}S S suiss Calibeation Service
Accradited by the Swiss Accreditation Servics {SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multiistersl Agreement for the racognition of calibeation cartificates

cun SNSRI

Object

Calibration procedursis)

Calivration date:

This cafbration certificate cocuments the raceabiity 1o netonat standards, which realtes Iha physical units of measuremants {S1).
The measurameants and e uncertainties with cordidance probability are given on the following pages ard ate part of the certificale,

All caibrations Nave been conductat in the dosed labaratory faciity: anviranment tamparatise {22 £ 37°C and humidity < 70%.

Calibration Squipmant used (MSTE orltical for calbation)

Primary Standards o# Caif Date [Certificate No. } S Calration

Pawar motar NRF SN: 104778 ORADr-21 (No, 217-03201/03202) Apr-22

Pawnr sansor NRP-Z94 SN 103244 8- Aar-21 (No, 217-04261) Ape-22

Pawer sesinor NRP-Z91 5N 103245 03-Apr-21 (No, 217.03202) Apr-22

Reference 20 9B Alteruaior SN: BHEAS (20k) 09-Agr-21 (No. 217-03343) Apr2d

Typa-N mismatch combirsation SN: 310082 ) 08327 08-Apr-21 (No. 217-03344) Apr-22

Refarance Probe EX30VY SN 7348 3100021 (No. EX3-7340_Dec2t) Deo-22

DAE4 SN 601 01-Now-21 (No. DAE4.GD1_Nov21) Nov-22

Secondary Standards e Check Date (in house) Soheduled Check

Power meter E44198 SN GE30512475 30-0ct-14 {in howsa chedk Ogt-20) In houss cheack: Oct-22

Power sensor HP 84814 SN: US3T2eR7E3 07-0Oci-15 (in house chock Oct-2() In houss cheo Ou-22

Powsr sunacr HP 84814 SN MYA1063315 07-001-15 (in haune chek Oct-20) In housa chack: Oct-22

fF gensrator R&S SMT-06 SN: 100872 15-0un-15 {in house check Oct-20) in housa chotk: Oct-22

Network Analyzar Aghent E83584 | SN UBA 1080477 31-Mar-14 (in house chack Oct-20) In house chock: Oct22
Name Function Sgnatire

Caibrated by

Appraved by

Thin calbeation curtificato shall not be repeoducad excapt in full without wiitten appmval of the anorsory

Certificats No: D1000V2-50032_Jan22 Page 1 ofé
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HCT COLLTD
Calibration Laboratory of 4\“\“\'\'\'2"*@ § Schwelzerischer Kailh
Schmid & Partner % G Servics wisse dbtalonnags
Engineering AG Ty Servizio svizzero di taraturs
Znughausstrnssa 43, BI04 Zurich, Switcerland I S swiss Catibration Service
Aoy
Accrediind by the Swass Accreditaton Service (SAS) Accreditation No.; SCS 0108

The Swiss Accreditation Service Is one af the signatornias to the EA
Multilateral Agresment for the recognition of calibration certilicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the fiat phantom.

s Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power. No uncertainty required.

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

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

« SAR for nominal TSL parameters: Tha measured TS, parameters are used to calculate the
nominal SAR result.

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

DASY system configuration, as far as nol given on page 1

DASY Version DASYS2 V2104

Extrapolation Advanced Extrapolation

Phantom Maodular Flal Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1800 MHz £ 1 MHz
Head TSL parameters

The following paramelers and caloulations were applied
Temparature Pormittivity Conductivity

Nominal Head TSL parameters 220°'C 40.0 1.40 mho/m

Measured Head TSL parameters (220+02)"C J9BLE% 140 mhalm £ 6%

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

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

SAR measured 250 mW Inpul power 10,0 Wikg

SAR for nominal Head TSL parametars nomalized to 1W 40.0 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW Input power 523 Wikg

SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg £ 16.5 % (k=2)
Cortificate No: D1900V2-63032_Jan22 Pagedof 6
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Report No

: HCT-SR-2212-FC004-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed lo feed poinl

S180+74 10

Retum Loss -225dB
General Antenna Parameters and Design
Eloctrical Delay {ons diraction) l 1.191 ns ]

ARer long ferm usa with 100V radiated power, only & slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable, The center canductor of the feeding line i directly connected to the
second arm of the dipole. The antenna Is therelore short-circuited for DC-signas. On some of the dipoles, small end caps
are added to the dipole arms In ordar to improve malching when loaded according to the pesition as explained in the
"Measuremant Conditions” paragraph. The SAR data are not affected by this change. The overall digole length is stll

according to the Standard.

No excessive force must be applied to the dipola arms, because they might berd or the soldersd connectons near the

feedpoint may be damaged

Additional EUT Data

[ Manufactured by

SPEAG

Cortfificata No: D1900Y2-5d032_Jan22
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DASYS5 Validation Report for Head TSL

Date: 28.01.2022
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2: Serial: D1900V2 - SN:5d4032

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

Medium parameiers used; = 1900 MHz: a = 1.4 S/m; g = 39.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
» Probe: EX3DV4 - SN7349; ConvF(8.43, 5.43, 8.43) (@ 1900 MHz; Calibrated: 31.12.2021|
« Sensor-Surfuce: | 4mm (Mechanical Surface Detection)
« Flectronics: DAE4 Sn601; Calibrated: 01.11.2021
« Phantom! Flat Phantom 5.0 (front): Type: QD 000 P50 AA: Serinl: 1001

o DASYS252104(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 1093 V/m; Power Drift = (.05 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(I g) = 10.0 W/kg: SAR(10 g) = 5.23 W/kg

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

Ratio of SAR at M2 to SAR at M1 =55.2%

Maximum value of SAR (measured) = 154 Wikg

-3.00
6.00
-9.00

12.00

15.00

0dB = 15.4 Wik = 11.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMM146B

Report No: HCT-SR-2212-FC004-R2

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zsughausstrasse 43, 5004 Zunch, Swittertand

Accrodiied by the Swiss Accreditation Serdce (SAS)

RN fo\
> &

M1,
SN

The Swiss Accreditation Service is one of the signaories to the EA
Multilatersl Agresment for the recognition of calibration certificates

This cafbeafion cadificste doouments the traceabiity 1o national slandarcs, which reatze ha phy

The and the

with confidercs

Calitration Eguipment usad (MATE crcal for calbration)

NS Of mess s

bahilty are given on the fodowing pages and are part of the ceificale

Al caliorasons Nave been conducied in tha dosad dboratory fadiity: anvionment lemperat (22 = 3)°C ana humidity < 70%

Cabltrated by

Name

Funcion

This caibration certficate shall not be reprocuced excapt In RUE without wrilten approval of s ks

Primary Stardards 0w Cs Date (Cartificarie No.) Scheduded Caitbration
Power meter NRP SN 104778 04-Apr-22 (No, 217-03525/03524) Apr-23

Power gensor NRP-Z91 SN 103244 04-Apr-22 (No. 217-03524) Apr23

Power sermor NRP-Z91 SN 1003245 04-Apr-22 (No. 217-63528) Apr23

Reference 20 dB Alterusior SN: BMEASa (20K) O4-Apr22 (No. 217.03521) Apr-23

Type-N musmarich combsnation SN 310982 1 06327 4-Apr-22 (No. 217-63528) Apr-23

Raference Probe EX30V4 SN. 7349 31-Dec-21 (No. EX3-7348_Dec21) Dec22

DAE4 SN 801 02-May-22 (No. OAEA-801_May22) May-23

S ry Star o# Check Date (I house) Schoduled Check
Power meter E44198 SN: GB3UA12478 30-0cs-14 (in house chack Oct-20) n houss check: Dat-22
Pawer sansor HP 84814 SN US3ITIazTEl 07-0c15 {in house chack Oct-20) I heuse cheok Oce-22
Pownr sansor HP 34814 SN: MY41083315 07018 (in house chedk Oct-20) n house cneck: 022
RF generator RES SMT-08 SN: 100872 18:Jun-15 {In house chack Oct-20) In houss check: Oct-22
Network Anatyzer Aglient EE358A | SN: US41080477 Jt-Mar-14 (in houss check Ou-20) In house cheoe: Oct 22
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Schmid & Partner :i:/% Service sulssa détalonnage

Engineering AG T Servizio svizzero di tarstura
Zoughausstrasse 43, 8004 Zurich, Switzertand % ,_ﬁ“_« Swiss Cafibration Service
Accredited by the Swiss Accredilation Senice {SAS) Accreditation No.. SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Age far the recognition of calibration certrficates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y,z
N/A not applicabie or not measured

Calibration is Performed According to the Following Standards:

a) IEC/NEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c} DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further detalls 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 source is mounted in a touch configuration below the
center marking of the fiat phantom,

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurament condition clause). The Retum Loss ensures low
reflected power. No uncentainty required.

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

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

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

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

Centilicate No: D2450V2-743_May22 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advanced Extrepolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz. = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and caiculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters {(220+02)°C 383+6% 1.84 mho'm £ 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW ingut power 13.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.2 Wikg £ 17.0 % (k=2)
SAR avaraged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW nput power 65.26 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.8 Wikg £ 16.5 % (k=2)
Cortificisto No: D2450V2-743_May22 Pape 3ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed (o feed point MTN+59i0

Redurn Loss -228d8

General Antenna Parameters and Design

Electrical Deiny (one direction) [ 1.160 ns |

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

The dipole s made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectod to the
sacand arm of the dipote. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole amms In order to imgeove matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affecled by this change. The overall dipole length is still
according to the Standard.

No excesslve force must be applied to the dipoie arms, because they might bend or the soldered connections near the
leedpoint may be damaged

Additional EUT Data

| Manufactured by | SPEAG

Cerfificatn No: D2450V/2-743_May22 Page 4 ol &
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DASYS5 Validation Report for Head TSL
Date; 31.05.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz; ¢ = 1.84 S/m; & = 38.3; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.906, 7,96, 7.96) (@ 2450 MHz; Calibrated: 31,12.2021
»  Semsor-Surfice: | 4mm (Mechanical Surfisce Detection)
« Electronics: DAE4 Sn6d)1; Calibrated: 02,05.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senial: 1001

« DASYS2 52.10:4(1535): SEMCAD X 14.6.14(7501)

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

Reference Vaiue = 116.2 V/m; Power Drift = (.08 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(] g) = 13.5 W/kg; SAR(10 g) = 6.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50%

Maximum value of SAR (measured) = 22.1 W/kg

dB8
0

= -4.00
-8.00
-12.00

-16.00

-20.00

0dB =221 Wkg=13.44 dBW/kg

Ceartificate No. D2450V2-743_ May2? Page Sal 6
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Impedance Measurement Plot for Head TSL
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Accrudited by the Swiss Acoredaalion Secvios (SAS) hccraditation No.: SCS 0108
The Swiss Accreditation Service i one of the signatories 1o the EA

Multiateral Agreement for the rocognition of calibration cortificates

HCT (Dymstec)

Client

Cenificata No: D2600V2-1015_Juli22

Otfect

Calbreation procefuraia)

Catbeation date

[1ION C

This caibeation canificate documants the

D2600V2 - SN:1015

July 15, 2622

Caibeation Equipmant used (METE enttical far catbeation)

Y to natonal

 for SAR Validation Sources between 0.7-3 GHz

s, which reaize tha phygsical unite of messuremants (S1)
The measursmants and the uncarainties with canfidunce probabilly as given an the Tollowing pages and are pan of the canficate

All catbeations have bean conducied in the closed laboratary facility: envircoment temparnsture (22 = 31°C and humidity < 70%

| Primary Siandasds [io# Gal Date (Cartificate No.) Seheduled C
Powsar meter NRF SN: 104778 04-Apr22 (No. 21 7-03525/06524) Apr-23
: Powar sensar NRP-231 SN 103244 04.Apr-22 (No. 217-03524) Apr-23
| Powar sensor NRP-201 SN 103245 04-Apr-22 (No. 217-03625) Apr23
Hefarence 20 dH Atsenyasor BN: BHI38 (20K 0&-Ape-22 (No. 217-035827) Apr-23
Type-N mismasch combination SN: 310382 / asa2? 04-Apr22 (No. 217-03525) Apr-23
Retarencs Probe £XA0VA EN: 7349 31:Dac-21 (No, EX3-739_Dec21) Oac-22
DAE4 SN & 02-May-22 (No. DAES-801_May22) May-23
Secondary Slandarys J 1o # Chack Dwte (n house) o Schedulad Check
Pawer mater E44198 | SN GB3IES12475 30-Oct14 (in house chack Oct-20) In house check: Oot-22
Powee sensce HP B481A SN USarzseraa 07-0ct-15 (in hovse check Oct-20) In house chack: D122
Power sengor HP 0481A Sh MYA41083315 07-0ct-15 {in house check Cet-20) In hovss check: O-22
AF gecamtor R&S SMT-06 SN 100872 15-Jun-15 (in howse chack Oct-20) In hovee chack: Oct-22
Notwadk Analyzer Agilant E83584 | SN US41080477 31-Mar-14 {in house check Oct-20) In house chack: Oct-22
Name . Function Signature
=aued: July 25, 2022
| Thus calbration ceritficale shal not be reprocucad axoept in Sull wishout written appe he- fidd 7Y
=8 e A
Certiticate No: D2600V2-1015_Jutz2 Page 10f 6 = =
A | oLy vhug | &7 wex
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Zeughausstrasse 43, 8004 Zurich, Switzorfand TGN S Swiss Calibeation Servics
Accredied by he Swiss Accrediialion Servios (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant far the rocognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measuremant Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528 Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB B65664, "SAR Measurament Requirements for 100 MHz to 6 GHz"

Additional Documentation:
cj DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source Is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
refiected power. No uncertainty required.

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

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

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

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

Centificate Na: D2600V2-1015_Jue22 Page 2 of &
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Measurement Conditions

DASY systam configuration, as far as not given on page 1
DASY Version DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Fraquency 2600 MHz = 1 MHz
Head TSL parameters
The following paramsters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.90 1.96 mha/m
Measured Head TSL parameters (220=02)°C 373126% 201 mho/m+6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Haad TSL parameters normalized 1o 1W 56.3 W/kg £ 17.0 % (ke2)
SAR aversged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 640 Wikg
SAR lor nomenal Head TSL parametors normaiized to 1W 25.2 Wikg = 16.5 % (k=2)
Centificate No: D2800V2-1015_Jul22 Page 30f8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 4B880N-45)0
Ratumn Loss -266dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.148 ns |

After long lerm use with 1T00W radiated power, only a slight warming of the dipole naar the feadpoint can be measurad,

The dipele is made of standard semirigld coaxiat cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is thersfore short<circuited for DC-signals. On some of the dipoles, smell end caps
are added to the dipofe arms in order to improve matching when kaded according 10 the pasition as explained in the
"Measurement Conditiong” paragraph. The SAR data aro not affected by this change. The overall dipole length is st
according 1o the Standard,

No excessive force must be apphied to the dipoie arms, because they might bend o the soldered connections near the
feedpoint may be damaged

Additional EUT Data

—

| Manutactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 15,07.2022
Test Laboratory: SPEAG, Zunch, Switzerlund
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parameters used: f= 2600 MHz; o = 2.01 $/m; £ = 37.3: p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz: Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection )
« Electronics: DAE4 Sn601: Calibrated: (02.05,2022
« Phantom: Fliut Phantom 3.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY52 52 10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Vilue = 117.2 V/m: Power Drift = (.08 dB

Peak SAR (extrapolated) = 28.3 Wikg

SAR(] g) = 14.4 W/kg: SAR(10 g) = 6.40 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR at M1 =50.6%

Muximum value of SAR (measured) = 23,7 Wikg

dd
0

-3.80

-1.60

-11.40
-15.20
-15.00

0dB =237 Wlg = 13.74 dBW/kg
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Impedance Measurement Plot for Head TSL
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Report No: HCT-SR-2212-FC004-R2

HCT COLLTD
Calibration Laboratory of S8, § Schwalzerischor Kallbrierdienst
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG e Sorvizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzeriand TN S Swiss Calibeation Service

Accreditation No.: SCS 0108

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

v N e

Callbration procedure(s) QKON (e : ol
Calibeabian dute: w&' 2022

This calitreation cerificale gocuments the tracesbility to national standards, which realize the physical unis of measursments (51),
Tha measurements and the | wWith ¢t probabiity are plven on the following pages and are part of the cedificale

M calbrations have bean canducted n the closad laboratory faclity. anvronment temparature (22 « 3)°C and humidity < 70%

Calitruston Equpmaent usad (MATE criticad lor calbration)

Primary Standarcs D¢ Cal Date (Certificate No ) Scheduied Cabeation
Powar meter NAP SN: 104770 04-Apr-22 (No, 217-03525/03524) Ape-23
Power sensor NRIP-Z21 SN 103244 04-Apr-22 (No, 217-03524) Apr-23
FPawar sensor NRP-Z21 SN 103245 04-Apr-22 (No. 217-03525) Apr-23
| Rgteronce 20 dff Atfenumioc SN BHEGH4 {20K) 04-Apr-22 (No. 217-03527) Apr2a
Type-N mismalch combinaton SN 310582 | 06327 04-Apr22 (No. 217-03528) Apr-23
Raterance Froba EX30VA SN: 3603 08-Mar-22 (No. EX3-3503_Mar22) Mar-23
DAEM4 SN 601 02-May-22 (No. DAES-601_May22) May-23
Secondary Standards D # Check Date (In housej Schadulad Check
Power meder E44198 SN! GB39512475 30-0ct-14 (in house chock Oot-20) In house check: Oct-22
Powes sansor HP 8481A SN: US37292783 07-0¢1-15 {in house check Oct-20) In house check; Oot-22
Power sansor HP 84814 SN: MY41093315 07-0ct-15 {In house check Oct-20) In house check; Oct-22
AF genarator RS SMT-08 SN: 100972 15-Jun<15 (In house check Oct-20) In house check: Ocs.22
Network Analyzar Agllent EBIS8A | SN, US41080477 31-Mar-14 {in house check Oct-20) In house aheck: Oct:22
lem‘ Funcsion Sagnnhm
Cadbrated by Michasl Websr Lahoeatary Techsician W
This calibration certificate shal not be reproduced axcept in Rull without written approval of 1 0 Al o
= r/—)[ &L =
Cortificate No: D3900V2-1086_May22 Page 1 of 6 o %
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzerand

G Schweizerischer Kalibrierdienst
Service suisse d'ésionnage

c Servizio svizzero i tarstura

S swiss Calitwation Service

Accredited by ihe Swiss Accredialion Sanvice (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service is one of the algnatories to the EA
Multitateral Ag for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4 mm, dz = 1.4 mm Graded Ratio = 1.4 {Z direction)
Frequency 3900 MHz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 375 3.32 mha/m
Measured Head TSL parameters (220+0.2)°C J73+86% 328 mhoim =6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 5.89 Wikg
SAR for nominal Head TSL parameters nomalized to TW 68.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.40 Wikg
SAR for nominal Head TSL paramaters nomalized to 1W 23.9 Wikg = 19.5 % (k=2)
Certificate No: D3IBDOV2-1088_May22 Page 30f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, translormed 1o feed point 4540-58 )0
Return Loss -221dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1,068 ns |

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line is directly connected to the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipcie arms In order 1o improve matching when loaded according to the position as expiained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections noar the

feedpoint may be damaged
Additional EUT Data

[ Manufacturad by [ SPEAG
Certificase No: D3900V2-1086, May22 Paged of 6
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DASYS5 Validation Report for Head TSL
Date: 25.05.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz: Type: D3900V2: Serial: D3900V2 - SN: 1086
Communication System: UID 0 - CW: Frequency: 3900 MHz )
Medium parameters used: f = 3900 MHz; a = 3.28 S/m: g, = 37.3; p = 1000 kg/m”’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1)

DASYS52 Configuration
« Probe: EX3DV4 - SN3303: ConvF(7.39, 7.39, 7.39) @ 3900 MHz; Calibrated: 08.03.2022
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.05.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD (00 P30 AA; Serial: 1001

« DASY5252.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 70.65 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 19.8 W/kg

SAR(1 g) = 6.89 W/kg; SAR(10 g) = 2.40 W/kg

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

Ratio of SAR at M2 to SAR at M1 =73.5%

Maximum value of SAR (measured) = 13.7 Wikg

dB
0

5.00

-10.00
-15.00
20,00

-25.00

0dB = 13.7 W/kg = 11.36 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Equipment used (MATE critical for calibraticn)
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Service suisse détalonnage
Sarvizio svizzero di taratura
Swiss Calltwation Sarvice

Accreditation No.: SCS 0108

ds, which realza the physical units of massutements (S1)
The measuremaents and Mie uncansinties with confidence probabilty are gvan on the following pages and are part of e centificals.

Al catbrations have baen conduciod in the closad lsboratory facilty: environment temperature {22 £ 3)'C and humidity < 70%.

Primary Standands (10w Cal Dats (Carshicate No.) Scheduied Caibration
Power meler NRP | SN: 104778 04-Apr-22 (No. 297-03525/03524) Apr-23
Power sansor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
Puower sersor NRP-Z& SN: 103245 D4-Apr-22 (No, 217-03525) Apr-23
Raference 20 ¢B Altenuator SN: BHE394 (20K) D4-Apr-22 (No. 217-03527) Apr-23
Type-N mismptch combination SN, 310962 / 08327 04-Apr-22 (No. 217-03528) Apr-23
Referonce Prate EX30V4 SN: 3503 08-Mar-22 (No. EX3-3503_Mar22) Mar-23
DAE4 SN 501 02-May-22 (No. DAE4-601_May22) May-23
Secondary Standards D# Check Date (in h ) Scheouled Check
Power meter E44198 SN GB39612475 30-Oct- 18 (in house chack Oct-20) In house check: Oct-22
Power sensor HF 8481A SN US3IT292783 07-0¢t-15 {in house check Oct-20) In house check: Oct-22
Power sensor HP 8481A SN: MYA10683315 07-00t-15 {in house check Oc-20) In house check: Oct 22
RF generator RAS SMT-08 SN: 100972 15-Jun-15 (i house check Oct-20) In house check: Oct-22
Network Analyzer Agilont ES2584 | SN: US41080477 31 Mar-14 (In house check Oat-20) In house check: Oct-22
Name Funcion Syralre
Calmrated by,
Approved by:
issued! June 3, 2022
This calration certificale shal not be rep excapl in Il without written appraval of the laboratory.
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Accrecnec by e Swiss Accreditalion Sefvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signataries to the EA
Muttitateral Ag 1t for the recognition of calibration cerdificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

» Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Cerificate No: DEGHzV2-1253 May22 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 v62.10.4
Extrapoistion Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=40mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz £ 1 MHz
Frequency 5600 MHz £ 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 350 4.71 mho/m
Meoasured Head TSL parameters {(220202)°C M49:+6% 4.52 mholm £ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8,10 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 80.4 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.31 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.9 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 355 5.07 mho/m
Measured Head TSL paramaters (220202)°C 344286% 487 mhom £6 %
Hoad TSL temperature change during test <05°C —— —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.28 Whkg
SAR for nominal Head TSL paramaters normalized to 1W 82.1 Wikg £ 10.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.37 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 23.5 Wikg £ 19.5 % (k=2)
Cartificate No: DSGH2V2-1253_May22 Page 3of 8
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Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m

Measured Head TSL parameters (220£02)°C 342126% 502 mhom+ 6%

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 8.06 Whkg

SAR for nominal Head TSL parameters normaiized 1o TW 79.9 Wikg £ 19.9 % (k=2)

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

SAR measurad 100 mW input power 2.29 Wikg

SAR for norminal Head TSL paramelers normakzed o TW 22.6 Wikg £ 19.5 % (k=2)
Cerificate No: DEGHzV2-1253_ May22 Page 40f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 4950-3210
Roturn Loss ~2984B
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed to fesd point 5220+31
Return Loss -285d8
Antenna Parameters with Head TSL at 5750 MHz
Impedance, transformed to feed pont 5360+28j0
Retum Loss -27.0d8
General Antenna Parameters and Design
| Etectrical Detay (one drecton) | 1196 ns |

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

The dipcle is made of standard semingid coaxat cable. The center conductor of the feeding line is directly connecled to the
second arm of the dipole. The antenna s therefore short-circwted for DC-signats. On some of the dipoles. small end caps
are pdded 10 the dipole arms in onder to Improve matching when loaded according to the pesilion as explained in the
"Measwement Conditions™ paragraph. The SAR dats are not affected by this change, The overall dipole length Is still

according lo the Standard

No axcessive force must be applied fo the dipole arms, because they might bend or the soldared connections near the

feadpoint may be damaged.
Additional EUT Data

LMmMaclurad by

| SPEAG
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DASYS5 Validation Report for Head TSL

Date: 31.05.2022
Test Laboratory: SPEAG, Zurich, Switzeriand

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 3250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz

Medium parameters used: £ = 5250 MHz 6 =4.52 S/m; g, = 34.9; p = 1000 kg/m’ ,

Medium parameters used: { = 5600 MHz; o = 4,87 S/m; 5= 34.4; p = 1000 kg/m’ |

Medium parameters used: = 5750 MHz; 6 = 5.02 S/m; g = 34.2; p = 1000 kg/m1

Phantom section: Flat Section

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

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated: 08.03.2022

« Sensor-Surface: |, 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02,05.2022

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS52 52.10.4(1335), SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.61 V/m; Power Drift = 0.04 dB

Pesk SAR (extrapolated) = 28.5 Wikg

SAR(] g) = 8.10 W/kg; SAR(10 g) = 2.31 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 69.6%

Maximum value of SAR (measured) = 18.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1 4mm

Reference Value = 75.75 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolared) = 31.2 Wikg

SAR(1 g) = 8.28 Wikg; SAR(10 g) = 2.37 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.7%

Maximum value of SAR (measured) = 19.7 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reterence Value = 73.51 Vim; Power Dnft = 0,06 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.29 Wikg

Smallest distance from peaks 10 all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.3%

Maximum value of SAR (measured) ~ 19.2 Wikg

dB
r—0

-5.00
-10.00
-15.00

-20.00

0dB =197 Wkg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL
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