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Impedance Measurement Plot for Head TSL
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Cambration Eguipment used (MBTE criical for calbration)

Primary Standards [in# Cal Dale (Carticate No. Schediugod Calibration
Power meter NRP SN: 104773 08-Apr-21 (No. 217-03281103282) Apr-22
Power sarsar NRP-281 SN: 103244 09-Ape-21 (No. 217-03291) fgr22

| Power sansor NRP.Z291 SN: 103245 08-Apr-21 (No. 217-03292) Apr22
Refarence 20 68 Attenuator SN: BHE304 (20k) 08-Apr-21 (No. 217-03343) Apr-22
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DAE4 SN: 801 02-Now-20 (No. DAE4-601_Nov20) Noy-21
Secendary Standards D# Check Date (in house) Schaduled Chack
Powar meter E44108 SN; GBI3612475 30-Oct-14 (in house chack Oct-20) In house chack: Oct-22
Powar sensor HP B4BIA SN: US37282783 07-0ct-15 (In house chack Oct-20) i housa chaeck; Oct-22
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Accradited by the Swiss Accreddation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral 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:

Accreditstion 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-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 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 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.

probability of approximately 85%.

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
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HCT FCC ID: A3LSMA136U Report No: HCT-SR-2110-FC004

HCT CO,LTD

Measurement Conditions

DASY system configuration, as far 3¢ not given on page 1
DASY Version DASYSs2 V52104
Extrapolation Acdvanced Extrapolation
Phantom Medular Flal Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2300 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 290°C 39.5 1.67 mha/m
Measured Head TSL parameters (220+02)*C 3B5+6% 1.71 mho/m 8 %
Head TSL temperature change during test <056°C — -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.6 Whkg
SAR for nominal Head TSL parameters normalized to 1W 49.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW Input power 6,02 Wikg
SAR for nominal Mead TSL parameters normalized to 1W 23.8 Wikg £ 16.5 % (k=2)
Certificate No: D2300V2-1010_Aug21 Page 3 of &

F-TP22-03 (Rev.00) 164 / 205 HCT CO.,LTD.



CT FCC ID: A3LSMA136U

HCT CO,LTD

Report No: HCT-SR-2110-FC004

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed paint 4850-22 0
Return Loss -32.7dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1170 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad 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 to the dipole arms in order ta 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 sti

according to the Standard

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

feedpoint may be damaged

Additional EUT Data

Mnufsc&umd by
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HCTCO,LTD

DASYS5 Validation Report for Head TSL
Date: 17,08.2021
l'est Laboratory: SPEAG, Zurich, Switzetland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010
Communication System: UID 0 - CW; Frequency: 2300 MHz _
Medium parameters used: £= 2300 MHz; 6= 1.71 S/m: & = 38.5; p= 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €C63.19-2011)
DASY52 Configuration
» Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2300 MHz: Calibrated: 28.12.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat 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=5mm, dy=3mm, dz=5mm

Reference Value = 117.0 V/im; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 23.5 W/kg

SAR(1 g) = 12.6 W/kg; SAR(10 g) = 6.02 W/kg

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

Ratio of SAR at M2 1o SAR at M1 = 54.2%

Maximum value of SAR (measured) = 19.7 Wikg

8.40
-12.60
-16.80

-21.00

0dB = 19.7 Wikg = 12.94 dBW/kg
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HCT CO,LTD

Impedance Measurement Plot for Head TSL
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Schweizerischer Kalibriordionst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditstion No.: SCS 0108

| Primary Standards D ¢ Cal Date (Caricate No.) Scheduled Cafibration
Power muter NRP SN: 104778 09-Apr21 (No. 2170329103262} Ape-22

Power sensor NRP-Z491 SN: 103244 08-Ape-21 (No. 217-03291) Apr22

Power sensor NRP-Z91 SN: 102245 08-Apr21 (No. 29703292) Apr22

Ratarence 20 o8 Attanuator SN: BHBI84 (20k) 0G-Apr21 (No, 217-03343) Apra

Type-N mesmatch combination SN: 310002 /06327 09-Apr21 (No. 217-03344) Apraz

Ratarence Probe EX30V4E SN; 7348 28.Dec-20 (No. EX3-7349_Dec20) Doc21

DAE4 SN: 801 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

Secondary Standards D # Check Date (In houss) Scharuled Chack
Fower moter E44108 SN: GBI9512475 30-Oct-14 (in house chack Oct-20) In house checc 022
Power aengor HP 84814 5N, US37292783 07-0ct-18 (in house chack Oct-20) In house checke Oc1-22
Fower sensor HP 84817 SN: MY41032317 07-Oct-18 {in house chack Oot-20) In house chack: Ot 22
RF genarator AAS SMT-06 SN: 100972 15-0un15% {in house check Dct-20) In house chack: Oa22
Natwork Analyzer Aglant ES3584 | SN: US41080477 A1-Mar-14 {in house chack Oct-20) In house chack: 0121
Calibrased by:

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

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

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

d) KDB 865664, “SAR Measurement Requirements for 100 MHz 1o 6 GHZ"

Additional Documentation:
e) DASY4/5 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 dipole is mounted with the spacer to position its feed
point exactiy below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

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

« 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
muttiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Cenificate No: D2450V2-965_Jun21 Page2ofé

F-TP22-03 (Rev.00) 169 / 205 HCT CO.,LTD.



=
HCT FCC ID: A3LSMA136U Report No: HCT-SR-2110-FC004

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

DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapotation
Phantom Moduiar 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 calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 392 1.80 mho/m
Measured Head TSL parameters {22.0+02)"C 377+8% 1.87 mha/m + 6 %
Head TSL temperature change during test <05°C e

SAR result with Head TSL
SAR averaged over 1 em?’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.7 Wika
SAR for nominal Head TSL paramaters normalized to 1W 53.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 @) of Head TSL condition
SAR measured 250 mW input power 6.30 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 24.8 Wikg = 18.5 % (k=2)

Certificate No: D2450V2-965_Jun21 Pags 30of 6
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HCT FCC ID: A3LSMA136U Report No: HCT-SR-2110-FC004
HCTCO,LTD

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL
Impadance, transformed to feed point STBU+66
Retum Loss -205dB

General Antenna Parameters and Design
[ Electrical Delay (one direction) I 1.153 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s directly connected 1o the
second amm of the dipole. The antenna is therefore shont-circulted for DC-gignals. On some of the dipales, small end caps
are added to the dipole arms in order to improve matching when foaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The ovetall dipols langth is s1ilt

according 10 the Standard.
No excessive lorce must be appliad to the dipole arms, because they might bend or the soldered cannactions near the
feedpoint may be damaged,
Additional EUT Data
Manutactured by SPEAG
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date; 15.06.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:965

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

Medium parameters used: { = 2450 MHz; ¢ = 1.87 S/m; & = 37.7; 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: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 02.11.2020

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

DASYS2 52.10.4(1527); SEMCAD X 14.6,14(7483)

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

Reference Value = 116,7 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.30 Wikg

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) = 22.4 W/kg

-5.00

-10.00

-15.00

-20.00

25.00

(0dB =224 Wikg = 13.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Equipment used (MATE critical for calbiration)

Primary Standargs s CiDivh[mNﬂ.) Scheduled Caliteation

Power metar NRP SN 104778 08-Apr-21 (No. 217-0329183292) Apr-22

Power sensoe NRP-Z9t SN 103244 00-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-ZG1 SN! 103245 08-Apr-21 (No. 217-03292) Apr-22

Reference 20 ¢B Atternastor SN: BHI304 (20%) 0B-Apr-29 (No. 217-03343) Apr-z2

Type-N mismatch combnation SN: 310862/ 068327  (B-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX3DVA SN 7349 28-Dep-20 (No. EX3-7348_Dac20) Dac-21

DAE4 SN: 601 02-Nov-20 (No. DAEA-601_Nov20) Nov-21

Secondary Star o# Check Date lin ) Schatuled Check

Power mater E44198 SN: GB39312475 30-0ct-14 (in hogse chack Oc-20) In house chack: Oct-22

Pawer sensor HF B4E1A SN US3T262783 07-0c-15 (In house check Oct-20) In house check: Oct-22

Power sensor HP BAB1A SN MY41082317 07-0ck-15 (In house chack Oct-20) In house chack: Oct-22

RF generalor R&S SMT-06 SN 100872 15-Jun-15 (In hauss check Oct-20) In houss chack: Oct-22

Network Analyzer Agllent EB358A | GN; UB41080477 31-Mar-14 (in houss chisck Oct-20) in house chack; Oct-21
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HCT CO,LTD

Calibration Laboratory of

Sclrwelzarinchne Kalibrined
Schmid & Partner 2 Service suitss détalonnage
Engineering AG Sarvixlo svizzero di taratura
Zeughausstresse 43, 8004 Zurich, Switzeriand S swies Calibeation Service
Accredited by the Swiss Accreditaion Sanics [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signstories to the EA
Muitifateral Agreement for the recognition of calibiration 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 62200-1528, "Measurement Procedure For The Assessment Of Specific
Abgorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Heid 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.

e 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 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%.
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HCTCO,LTD
Measurement Conditions
DASY syslem configuration, as far as not given on page 1
DASY Version DASY52 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temparature Permittivity Conductivity
Nominal Head TSL parametors 22.0°C 380 1.96 mha/m
Measured Head TSL parametars {220+02)°C 738 % 205mhoimz6 %
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 14.5 Wikg
SAR for nominal Head TSL parameters normalized o 1W 56.3 Wikg £17.0 % (k=2)
SAR averaged over 10 em? {10 g) of Head TSL condition
SAR measured 250 mW input power 6.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 252 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance. transformed to feed point 4810-6210

Return Loss -2400dB
General Antenna Parameters and Design

| Blectrical Delay (one ditection) | 1.148 ns

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

The dipole Is made of standard semirigld coaxial cable. The center conductor of the feeding line is direclly connected to 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 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, bacause 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: 30.07.2021

l'est Laboratory: SPEAG, Zunch, Switzeriand
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106

Commumeation System: UID 0 - CW; Frequency; 2600 MHz
Medium parameters used: = 2600 MHz; o

2.05 S/m; &= 37.3; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration
» Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 28.12.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 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=5Smm, dy=5mm, dz=5mm

Reference Value = 1 18,1 Vim; Power Drift = (.02 dB

Peak SAR (extrzpolated) = 29.0 Wikg

SAR(1 g) = 14.5 W/ke: SAR(10 g) = 6.41 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 = 50%

Maximum value of SAR (measured) = 24.1 W/kg

+1-5.00

-10.00

15.00
-20.00
-25.00
0dB=24.1 Wkg=13.82 dBW/kg
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Impedance Measurement Plot for Head TSL
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Certificate No: D3500V2-1040_Feb21

HC'- FCC ID: A3LSMA136U Report No: HCT-SR-2110-FC004
HCTCO,LTD
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
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Calitvation procedurs(s)

Calbration dale

QA CAL-22.v6
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Calibration Procedure for SAR Validation Sources between 3-10 GHz

February 17, 2021

Calitration Equpment used (MATE crtical for calibiration)

This calbration cartificate documants the traceability 1o naticnal stardards, which realiza the physical units of measurements (s1).
The measuraments and the uncenainties with confidence probablity are given on the following pages and are part of the canlicate.

AX calibeations have been conductad in the closad laboratory faciity: environmaent temperature (22 = 3)°C and humidity < 70%

Primary Standards 1D # Cal Date (Cartiticate No.) Scheduled Calbration
Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Ape-21
Power sengor NAP-Z91 SN: 108244 O1-Apr-20 (No. 217-03100) Ape21
Power sensor NAP-Z91 SN: 103245 01-Apr-20 (No. 217-0G101) Apr21
Referance 20 dB Atonuator SN: BHI394 (20k) 31-Mar-20 (No. 217-03106) Apr-21
Type-N mismatch combination SN: 310982 / 06327 31 Mar-20 (No. 217-03104) Apr-21
Relerance Probe EX30VE SN: 3508 30-Dec20 (No, EX3-3500_Dwc20) Deo-21
DAE4 SN: 601 02-Now-20 (No. DAE4-B01_Nov20) Nov-21
Sacondary Standards 104 Check Data (In house) Scheduled Check
Powar meter E44198 SN: GB3§512475 30-Oct-14 {in housa check Oct-20) In house chack; Oct-22
Powar sensor HP 8481A SN: US37292783 07-0ct-15 {In housa check Oct-20) In house check: 0122
Power sensor HP 84814 SN: MY41082317 07-0ct-15 (In house check Oct-20) In house check: Oct-22
RF panerator R&S SMT06 SN: 100972 154Jun-15 (In house chedk Cct-20) In house chock: Oct-22
Network Analyzer Aglent EB3S8A | SN: US41080477 31-Mar-14 (In house check Oct-20) In house chack: Oct-21

Nama Function Sqnature
Caftorated by Michasl Webier Laboratory Technician IW

e,

Approved by: Katfa Pokovic Tachnical Manager

SRR

Issuea February 23, 2021

This calibration canificata ehall not be reproduced excep! in full without written appraval of the laboratory.
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Calibration Laboratory of

3 S  Schwelzerischer Kafibrierdienst
Schmid & Partner G Service suisse diétalonnage
Engineering AG Servizio svizzero d| taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand S swiss Calibration Service

Accredited by the Saiss Accreditation Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral 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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

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

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

* 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 DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz2 = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mha/m
Measured Head TSL parameters (220+02)“C 37126% 2.93 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
SAH measurad 100 mW input power 6.67 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 66.3 W/kg = 19.9 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.50 Wikg

SAR for nominal Head TSL parameters

normalized to W

24.9 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 545(-52[
Return Loss -23.6dB
General Antenna Parameters and Design
Iﬂec(ncal Delay (one direction) I 1.140 ns

Alter long term use with 100W radiated power, only a slight wamung of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signats. On some of the dipoles, «mall 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 aifected by this change. The overall dipole length is still

according to the Standard,
No excessive force must be applied to the dipole arms, bacause thay might bend or the soldered connections near the
feedpaint may be damaged.
Additional EUT Data
[ Manutactured by | SPEAG
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DASYS Validation Report for Head TSL

Date: 17.02.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

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

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

Measurement Standard: DASY3 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN3503: ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 30.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11,2020

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

DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.60 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 18.1 W/kg

SAR(1 g) = 6.67 W/kg; SAR(10 g) = 2.5 W/kg

Smallest distance from peaks to all points 3 dB below = 8.6 mm

Ratio of SAR at M2 1o SAR at M1 =75.1%

Maximum value of SAR (measured) = 12.7 W/kg

-7.00

-14.00

-21.00

-28.00

-35.00

0dB = 12.7 W/kg = 11.04 dBW/kg
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Impedance Measurement Plot for Head TSL
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Accrediied by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration cartiticates

Accreditation No: SCS 0108

client  HCT (Dymstec) Certificate No: D3700V2-1066_Nov20
CALIBRATION CERTIFICATE D T T O I
o -

obi D3700V2 - SN: 1 A | _‘#

- e N ew [ VRAR T 2T

A Wwio | e | el “__13
Caibration procedisels) QA CAL-22.v5 _
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibeation date: November 19, 2020

This calbration cartificate docurnents tha traceability to nasional standards, which reaize the physical units of measurements (S1)
The and the wias with confidence probabiity are given on the following pages and are part of the oerificate

All calibrations have bean conducted in the closod laboratory facility. environment femperature (22 + 3)°C and humidity < 70°%.

Calitrution Equipment usad (MATE critical for callbragion)

Primary Standards 10 = Cal Date {Certifcate No.) Scheduded Caloration
Power meter NRP SN 104778 01-Ape-20 (No, 217-0310003101) Apr-21
FPower sansor NRP-Z91 SN: 103244 01-Ape-20 (No. 217-03100) Ape-21
Power sensor NRP-291 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21
RAederence 20 dB Attenuasor SN: BHSaH (20k) 31-Mar-20 {No, 217-03106) Ape-21
Type-N mismatch combination SN: 310082 / D6327 31-Mar-20 {No. 217-03104) Ape-21
Reference Probe EX30V4 SN: 3503 31-Dac-19 (No. EX3-3503_Dec19) Dec-20
DAE4 SN 601 02:-Nov-20 (No. DAE4-601_Nov20) Now-21
Secondary Stardards 0 # Check Date {in house} Schoeduled Check |
Power meter E44196 SN GB9512475 30-Oct-14 (n house check Oct-20) In house check: Oct-22
Power sensor HP B461A SN:- U537292783 U7-01-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84B1A SN MY41082317 07-0ct-15 (in house check Oct-20) In house chacke Oe1-22
AF generstor A&AS SMT-06 SN: 100972 15-Jun-15 (in house check Oct:20) In house chack. Oct-22
Network Anadyzer Agient ESBIS8A | SN: US41080477 31-Mar-14 (in house chack Oct-20) In house check: Det-21
Nama Functien Signature
Calibrated by Micheel Waber Laboraiory Techaician /{ﬁﬁ_
Approved by: Katja Pokovic Techaical Manager /%(,C
Issued: Navembar 19, 2020
This calibration cerni shall not ba rep sced axcapt In 1l withou!l writlen approval of the |aboeatory,
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Calibration Laboratory of S, G  Sthweizerischer Kalibrierdienst
Schmid & Partner % ¢ Service sulsse d ésionnage

Engineering AG T Servizio svizzero di taratura
Zoughsusstrasse 43, 8008 Zurich, Switzeriand "e,f‘ﬁ\\‘b“ S Swiss Calibeation Service
Accredded by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral 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) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

« 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 DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratlo = 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 220°C 37.7 3.12 mha/m
Measured Head TSL parameters (220+0.2) °C 3B4z6% 3.09 mho/m + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 ecm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.61 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

66.4 W/kg = 19.9 % (k=2)

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

condition

SAR measurad 100 mW input power 2.39 Wiy
SAR for nominal Head TSL parameters normaldized to TW 24.0 Wikg = 19.5 % (k=2)
Certificate No: D3700V2-1066_Nov20 Page 30l 6
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 4808 +04i0
Return Loss -33.7d8
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.137 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 semingid coaxial cable. The center conductor of the feeding line is directly connected 10 the
second asm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of tha 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 10 the Standard.

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

feedpont may be damaged

Additional EUT Data

[ Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 19.11.2020
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1066

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

Medium parameters used: f = 3700 MHz; o = 3.09 S/m; & = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73. 7.73) @ 3700 MHz; Calibrated: 31,12.2019
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 70.37 V/m; Power Drift = -0.01 dB

Peik SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 6.61 W/kg; SAR(10 g) = 2.39 W/kg

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

Ratio of SAR at M2 1o SAR at M| = 74,24

Maximum value of SAR (measured) = 12.7 W/kg

a8
0

0dB =127 W/kg = 11.04 dBW/kg
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Impedance Measurement Plot for Head TSL
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Accradited by the Swiss Accreditabon Service (SAS)
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Caliwration date:

Accreditation No.: SCS 0108

This calbralion certilicate documants the trmosabiity to national standards, which reaiize e physical units of maasuremants (S1).
The measuraments end M niles with condl P bilty ane given on tha folowing pages and arme pan of e cedificate.

Al calb

nava bean cor In tha closed laboratary faciity: environment lempensture (22 & 3)°C and humidty < 70%.

Calibeation Equipenent used (MATE critical for calibeation)

Primary Standards 0¥ Cal Dato (Certificata No ) Sohedoled Cafibeation
Pawar mater NRF SN 104778 08-Apr21 (No, 217-03291/06282) Ape-22
Power aensor NAF-Z91 SN 103244 09-Ape-21 (No. 217-03291) Apr-22
Pawear sensor NRS-201 SN: 193235 09-Apr-21 (No, 217-03262) Apr22
Retarencs 20 dB Atenuasor SN BHE384 (204) 0R-Apr-21 (No. 217-03343) Apr22
Type-N mismalch combination SN 310082/ 08327 09-Apr-21 (Na. 217-08344) Ape-22
HAefaranoa Probe EX30V4 8N: 3503 30-Dec-20 (No. EX3-3803_Uec20) Dec-21
DAE4 8N 500 (2-Now-20 (No. DAEA-601_Nov2y) Nov-21

Stancarda 1D # Check Date (in houss) Schadued Check
Powsr matar E44188 SN: GBleS1247% 30-Oct- 14 (In housa chack Oct-20) In house check: Oct-22
Powor sensor HP 84814 SN! US37292733 07-Oct+15 (in house chack Oct-20) In house aheck: Oct-22
Power sonsor HP B481A SN MY41082317 07-0¢t-15 {in house check Oct-20) In house oheck: Det-22
FF genarator RAS SMT-08 BN 100872 15-Jun-15 (In house check Oct-20) In house check: Oct-22
Natwork Anatyzer Agient ES3S84 | SN USA1080477 At-Mar-14 {in housa check Oct-20) In house chack: Oct-21
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Accradited by the Swiss Accreditation Sarvice (SAS) Accreditstion No.: SCS 0108
The Swiss Accreditation Servioe is one of the signatorias to the EA
Multilateral 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) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

connector.

» 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 measurament
multiphed 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 configuralion, &s far as not given on page 1
DASY Version DASYS V52.10.4
Extrapoifation Advanced Extrapalation
Phantom Modeotar Flat Phantom V5.0
Distance Dipole Center - TSL 10 mmn with Spacer
Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz « 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and calculations were appled

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 375 3.32 mho/m
Measured Head TSL parameters (220202)°C BE5L68% 320 mho/m =6 %
Head TSL temperature change during test <05°C — -

SAR result with Head TSL at 3900 MHz

SAR averaged over 1 cm” (1 g) of Hesd TSL Condition
SAH measured 100 mW input power 7.07 Wiky
SAR for nominal Head TSL parameters normalizad to 1W 70.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measurad 100 mW input powsr 244 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24,3 Wikg = 19.5 % (k=2)
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Report No: HCT-SR-2110-FC004

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed 10 feed point 4830Q-680
Retumn Losa -229d8
General Antenna Parameters and Design
Eecmcal Delay {one diraction) 1.103 ns

After long tarm use with 100W radiated power, cnly & shight warming of the dipole near the fesdpoint can be measured,

The dipole iz made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond 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 o improve matching when loaded according to the pasition 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 appliied to the dipole arms, becauss they might bend or 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: 09.06.202]
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz; Type: D39200V2; Serial: D3900V2 - SN:1019

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

Medium parameters used: £= 3900 MHz; o = 3.29 S/m; & =36.5; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration;
» Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz; Calibrated: 30.12.2020
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02,11,2020
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

» DASY5252.10.4(1527), SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 72,33 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 20.6 W/kg

SAR(1 g) = 7.07 W/kg: SAR(10 g) = 2.44 W/kg

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

Ratio of SAR at M2 10 SAR st M1 = 72.9%

Muximum value of SAR (measured) = 14.3 Wikg

-14.00
-21.00
-28.00

-35.00

0dB = 143 Wrkg = 11.54 dBW/kg
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Impedance Measurement Plot for Head TSL
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The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the rocognition of calibration certificates

Cafibration Equipment usad (MATE critical for calibeation)

’a

AR

This calibration cerificate documents tha traceabliity to national standards, which realiza the physi

Accreditation No: SCS 0108

units of Ss1).
The measuremants and the uncenaintise with confidence probabiity are given on tha following pages and are part of the carificate.

Al caliseations have baen conducied In the dosed lsboratory facility. ervronment lempacaturs (22 + 3)°C and humadily < 70°%

¥
CT FCC ID: A3LSMA136U Report No: HCT-SR-2110-FC004
HCTCOLLTD
Calibration Laboratory of S, ki s et
Schmid & Partner % ,O‘ g Service sulsse d'étalonnage
Engineering AG E y Servizio svizzero di taraturn
me,m vﬁv‘ \”_.4’ S Swiss Calibration Service

Thes catbration canificate shail not be reproduced sxoept in tull without wrtten appraval of

Primary Standards D# Cal Date (Canilicate No.) Scheduled Catbration

Power mater NRP SN: 104778 08-Apr-21 (No. 217-03201/03292) Apr-22

Powar sensor HAP-291 SN: 103244 08-Apr-21 (No, 217-03261) Apr-22

Powar sensor NAP.ZG1 SN: 103245 08-Apr21 (No. 217-03262) Apr-22

Ratarance 20 o8 Attanuator SN: BHEGHL (20k) 00-Apr21 (No, 217-03343) Apr-22

Type-N mismalch combination SN: 310882/ 06327  00-Apr21 (No. 21703344) Apr22

Rafarence Probe EX30V4 SN; 3503 30-Doc-20 (No. EX3-3503_Dec20) Dec-21

DAE4 SN: g0t 02-Nay-20 (No. DAE4-801_Nowv20) Nov-21

S dary Standards 0¥ Check Date (in house) Scheduled Chack

Pawer meler EA4198 SN GB39512475 30-Oct-14 {In house chack Oct-20) In house check: Oct-22

Power sensoc HP B4B1A SN: US37262783 07-0ct-15 {in houee chack Oct-20) In house checkc Oct-22

Power sunsor HP BAE1A SN MY41002317 07-0ct-15 {in houge check Oct-20) In house check: Oct-22

AF gonemsior &S SMT-08 SN: 100872 15-Jun-15 (in house check Oct-20] In house checic Oct-22

Network Analyzor Agilent EBISEA | SN: US21080477 31-Mar-14 (in house check Oct-20) In house check; Oct-21
Name Functon

Appeoved by.

&gl 4
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HCT CO,LTD
Calibration Laboratory of A, Schweizerischer Kailbrierdienst
Schmid & Partner ] (s.: Service suisse détalonnage
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Zeughnusstrasse 43, 8004 Zurich, Switzorsnd % TN S Swiss Caiibration Service
Accraditad by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accredilation Service ia one of the signatories o the EA
Multitaters! Ag for the recognition of cafibration 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 Fram 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 B65664, “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 cerfificate. 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 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 DASYS2 V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantomn V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0 mm, 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 parameatars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL paramsters 220°C 359 4.71 mha/m
Measured Head TSL parameters (220+20.2)*C 35626% 460 mho/m =6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5250 MHz
SAR averagod over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW Input power 8.08 Wikg

SAR for nominal Head TSL parameters

normalized 10 1W

80.6 Wikg = 19,9 % (k=2)

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

SAR measured 100 mW input power 233 Whkyg

SAR for nominal Head TSL parameters normalized 10 TW 23.2 Wikg = 19,5 % (k=2)
Head TSL parameters at 5600 MHz

The following parameters and calculations waere appiied,
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (22.0+02)*C 35126% 4.95 mho/m « 8 %

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 measured 100 mW input power 8.44 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84.2 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input power 243 Whg

SAR for nominal Head TSL parameters normalzed to W 24.2 Wikg = 19.5 % (k=2)
Cenificate No: DSGHzV2-1107_Jul21 Page 30l B
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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 parametars {220+02)°C 348+6% 511 mha/m £ 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 B3 W/kg

SAR for nominal Head TSL parameters normalized to 1W 80.9 Wikg = 19,2 % (k=2)

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

SAR measured 100 mW input power 234 Whg

SAR for nominal Head TSL parameters normalized to 1W 23.3 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Jul21 Paged4 ot
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HCT CO,LTD

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

Impedance, transformed to feed point 4840-65iQ

Retumn Loss ~234d8B

Antenna Parameters with Head TSL at 5600 MHz

Impedance, ransformed to fead point 5420-26 0

Rstumn Loss -26.5dB8

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 10 feed point 565Q0-292
Astum Loss -235d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) ] 1.199 ns

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

The dipoie is made of standard semirigid coaxial cable. The center conductor of the feeding ling is directly connected to the
second arm of the dipote. 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 change. The overall dipole length ks still
according 10 the Standard.

No excessive forca must be applied to the dipole arms, because thay might bend or the saldered connections near tha
feedpolint may be damaged.

Additional EUT Data

| Manutactured by SPEAG Hi
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DASYS Validation Report for Head TSL

Date: 22.07.2021
Test Laboratory: SPEAG, Zunich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 3600 MHz, Frequency:5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.6 S/m; & = 35.6; p = 1000 kg/m’ ,

Medium parameters used: f= 5600 MHz; o =4.95 S/m; & = 35.1; p = 1000 kg/m’

Medium parameters used: f = 5750 MHz; o =5.11 S/m; & = 34.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 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: 30.12,2020

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

» Electronics: DAE4 Sn601; Calibrated: 02.11.2020

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001
« DASY52 52.10.4(1535); 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: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value =77.05 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 274 W/ke

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 233 W/kg

Smullest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 10 SAR at M1 = 71.4%

Maximum value of SAR (measured) = 183 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 = 76.80 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 8.44 W/kg: SAR(10 g) = 2.43 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 10 SAR at M1 = 68.7%

Maximum value of SAR (measured) = 19.7 Wikg

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

Reference Value = 74.42 Vim; Power Drift = (.02 dB

Peak SAR (extrapolated) = 31.4 W/kg

SAR(1 g) = 8.13 W/kg; SAR(10 g) = 2.34 W/kg

Smuallest distance from peaks to all points 3 dB below = 7.6 mm
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Ratio of SAR at M2 to SAR at M| = 66.9%
Maximum value of SAR (measured) = 19.3 Wikg

dB
0

-8.54
-17.08
-25.63

3417

-42.7
0dB =183 Wikg=12,62 dBW/kg
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Impedance Measurement Plot for Head TSL
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