&z CAICT

No0.121262218-SEMO01

!\’ In Collaboraton with
777 s p e a g
-V CALIBRATION LABORATORY

Add: No.51 Xueyvuan Road. Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2512 Fax +86-10-62304633-2504
E-mail. ctth@chinatt] com Hup ‘swww chinuti en

Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

/ S » : / v
| Ve (36 < .‘ " . .l ' ] l.
| TN B EREY | l : ‘ |
‘Ii 7 : o el / \\ r |
\ / /
. ' f / , /
A AN ]S - //
v \\—f-/ v S ‘v-”_
Tor =X -1 -1 Tot = X -1 2

\
‘

(1]
o
o

- " -
5 s === i x S S i
-0.5 |
1 _ -
-1.0 : o | [
-150 -100 -50 o 50 100 150
Roll[ <]
~ 100MH=x - 600MK= ~ 1800MHz - 2500MM=

Uncertainty of Axial lsotropy Assessment: £1.2% (4=2)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7517

Other Probe Parameters

Sensor Arrangement ' Triangular ’
Connector Angle (°) 7 | 17.9 [
Mechanical Surface Detection Mode ‘ enabled
Optical Surface Detection Mode ' di#able |
Probe Overall Length . i 337mm ’
Probe Body Diameter | 10mm I
Tip Length | 10mm |

‘V‘I”lp Diameter 7 ' 2.5mm_

' Probe Tip to Sensor X Calibration Point R 1mm

| Probe Tip to Sensor Y Calibration Point ! imm

| Probe Tip to Sensor Z Calibration Point \Y Tmm

| Recommended Measurement Distance from Surface 1.4mm

Certificate No:Z21-60001 Page 9 of 9
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ANNEX H Dipole Calibration Certificate
750 MHz Dipole Calibration Certificate

Calibration Laboratory of

.\\"v""f"/"/

S, Schweizerischer Kafibrierdienst

Schmid & Partner % 2 Service sulsse d'étalonnage
Engineering AG = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland NG S Swiss Calibeation Service

Accredied by the Swiss Accreditaton Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilataral Agreament for the recognition of calibration certificates

Accreditation No.: SCS 0108

client  CTTL (Auden) Certificate No: D750V3-1017 _Jui21
CALIBRATION : =%
| Otject D750V3 - SN:1017
Caliration proceduro|(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caltration date: July 12, 2021

All calitrations have been conducied In the closed lat

y taciiity: nt

This calbration cersficate documents the traceability 1o national standards, which rosiize the physical units of measurements (S1)
Themeurenmrnsammoumcmrm-mmmmenmmhﬂm.gmmmmumemﬂm

porature (22 + 3)"C and hurmidity < 70m%

Calibration Equipment used (MATE critical for calibeation)
Primary Standardy D# B Cal Date (Certificate No.) Scheduled Calration

| Powar metor NRP SN: 104778 06-Apr-21 (No. 217-03291/03292) Apr-22

| Powar sensor NRP-291 SN. 103244 09-Apr-21 (No. 217-03291) Apr-22

| Power sengor NFP-291 SN; 100245 08-Apr-21 (No, 21703292) Apr-22

| Refarence 20 dB Atenuator SN: BHI304 (20k) 08-Apr-21 (No, 217-03343) Apr22

; Type'N mismatch combnaton SN: 310982/ 06327  09-Apr21 (No. 217-03344) Apr22

| Ruterance Pmbe EX30V4 SN, 79 28-Dec-20 (No. EX3-7349_Dec20) Dec-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Now-21
Secondary Standards De = Check Oste (inhouse) Seheduled Chack
Power meter E44190 SN: GB3A512475 30-0ct-14 (in housa check Oct-20) In housa check. Oce-22
Power sensor HP 84414 SN US37292783 07-Oct- 15 (n house check Oct-20) In housa check: Oct-22
Power sensor HP 84814 SN MY41092317 07-0ct- 15 (n house check Oct-20) In house chack: Oct-22
RAF genarator RAS SMT-06 SN. 100872 15-Jurv 15 (in house check Oct-20) In house chack: Oct-22
Network Analyzer Aglent EBISS8A | SN: US41080477 31-Mar-14 (in house chack Ocl-20) In house check: Oct-21

Name Function Sygrature

Calibrated by, Jotiray Katzmean Laboratory Techrician / g E

| Appeoved by Kata Pokovio Technics Monagur % K

Issued Juy 15, 2021

muuwmmmmumcmmnumwnuenwonr-uwmry.

Cartificate No: D750V3-1017_Jul21
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Calibration Laboratory of R\ S Schweizerischer Kalibriardienst

Schmid & Partner S Service suisse d'étalonnage
Engineering AG % C  Serviio svizmero of tersbuia

Zeughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service

Accredited by the Swiss Accrediation Sendce {SAS) Accreditation No.: SCS 0108

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

Muttilateral Agr for the gnition of calibration cortificates

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-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.

* AReturn 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%.

Ceartficato No: D750V3-1017_Jul21 Page 20l 6
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Measurement Conditions
DASY system configuration, as far as not given on npage 1.

DASY Version DASYs52 V52104

Extrapolation Advanced Extrapolation

Phantom Modutar 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 paramsters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 419 0.89 mha/m

Measured Head TSL parameters (220+02)C 424+6% 0.91 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 2.20 Whg

SAR tfor nominal Head TSL parameters normalized to 1W 8.68 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.43 Wiy

SAH for nominal Head TSL paramaters normalized to 1W 5.65 W/kg = 16.5 % (k=2)
Certificate No: D750V3-1017_Jul21 Page 3ot 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to faad point 5380Q-02KQ
Retum Loss -28.84d8

General Antenna Parameters and Design

| Etectrical Detay (one direction) [ 1.036 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connectad 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 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
feedpoint may be damaged.

Additional EUT Data

| Manufactured by [ SPEAG |

Certificate No: D750V3-1017_Jul21 Page 4ol 6
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1017

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

Medium parameters used: { =750 MHz; o = 0.91 S/m; & = 42.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28.12.2020
* Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» 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 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.01 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.39 W/kg

SAR(1 g) = 2.20 W/kg: SAR(10 g) = 1.43 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 64.8%

Maximum value of SAR (measured) = 2.96 W/kg

-4.00
-6.00

-10.00

0dB =296 W/kg=4.71 dBW/kg

Certiicate No: D750V3-1017_Jul21 PagoS5of 6
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Impedance Measurement Plot for Head TSL
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835 MHz Dipole Calibration Certificate

n Laboratory of S Schwalzerischer Kalibrierdionst
Calibratio ry 2, s .

Schmid & Partner % c Service suisse md
szngmeenn%ﬁoG“ Zurich, Switzertand AN S Swiss Calibration Service

Hoafy o™

Accradiud by the Swiss Accreaitation Serdcs (SAS) Accreditation No.: SCS 0108

mw-mmhmamwnma
mmwmmmuuﬂmm

Certificate No: DB35V2-4d069_Jul21

clent  CTTL (Auden)

Caltration procedurs(s) QA CAL-0O5.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calwration date: M '2. 2021

Thes calibeation cenlilicate documents the traceability to naticnal standards, which realae the physical unies of measurements (S1)
Thomuwemmcuﬂlmummmmmwmlmbﬂaﬂnmouamimemndmuo-mima

Al calitrations have been conducied in the closed laboratory tacility: emvironment temparature (22 + 3)°C and humidey < 70%

Calieuton Equipment used (MSTE critical for calibeation)

Primary Standards 104 Cal Data (Cercate o) Schaduled Caltration
Powar meter NRP SN 104778 08-Apr-21 (No. 217-0329103202) Apr-22

Power sensor NHP-Z01 SN 103244 06-Ape-21 (No. 217-03201) Ape-22

Powae sansor NHP - 291 SN. 103245 09-Apr-21 (No. 21703292) Apr 2

Hedersnca 20 o8 Atlenuadoe SN: BHO394 (20x) 09-Apr-21 (No. 217-03)43) Apragz

Type-N mupmatch combineton SN: 310962 / 06327 08-Apr-21 (No. 217-03344) Apr2

fsterence Probe EX30VE SN: 7349 28-Doc-20 (No. EX3-7349_Dec20) Dec-21

DAFA SN: 501 02-Nov-20 (No. DAE4-801_Nova() Nov-21

Secondary Standards D #* Chock Date (in house) Sehedulad Check
Power meter E42108 SN. GB39512475 30-0ct-14 (in housa chack Oct-20) In hause check: Oct 22
Fowear sensor HP 84814 SN:- USI720a788 07-0ct-15 (n house chack Oct-20) In house check: (Oct.22
Power sensor HP 84814 SN MYAs062317 07-0ct-15 (In house check Oct-20) n house check: Oo.22
AF ganeralor RAS SMT-06 SN 100672 15-Jun-15 {in house check Oct-20) n house check: Oct-22
Natwork Analyzer Agllant EBIS8A | SN USA1080477 31-Mar-14 (in house check Oct-20) in house check: Oct:21

Noma Function Signuture

GCalibrated by Jaltemy Katzman Laborstory Technician / %
Approved by: Kana Pakawic Tectnical Manager M

tasuad July 15, 2021

| Thus calioration cendicate shall not be reproduced excapt in full without wiitten appraval of the laboratory.

Certificate No: DB35V2-4d068 21
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Calibration Laboratory of \\&;c G Schwelzariacher Kallbrierdienst

Schmid & Partner g : c Service suisse d'étalonnage
i i Servizio svizzero di taratura

Engineering AG e S :

Zeughausstrasse 43, 8004 Zurich, Switzerland ,,ﬁ\\“ ¥ Swiss Calibration Service

Accredaad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Multilatera! Agr 1 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: B
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:

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.

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 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 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%.

Certficate No: DB3SV2-44068_Jul21 Page 2ol 6
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Measurement Conditions
DASY system contfiguration, as far as not given on page 1.

DASY Version DASYS52 V52104

Extrapolation Advanced Extrapotation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220'C 415 0.90 mho/m

Measured Head TSL paramoters (220+02)"C 422+6% 084 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 measured 250 mW input power 2.48 Wikg

SAR tor nominat Head TSL parameters normalized to 1W 9.63 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 160 Wikg

SAR for nominal Head TSL parameters normalized o 1W 6.24 W/kg = 16.5 % (k=2)
Certificate No: D835V2-4d068 _Jui21 Page 3ot 6 -
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.70Q-23
Hatum Loss -31.0d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1393 ns |

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

The dipote 1s made of standard semingid coaxial cable The center conductor of the feeding line i 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 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 1o the dipole arms, because they might band or the soldered connectons near the

lesdpoint may be damaged.
Additional EUT Data
| Manufactured by | SPEAG
Centificate No: DB35V2-4d069_Jul21 Page 4 of 8 N
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN:4d069

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

Medium parameters used: f = 835 MHz; o = 0.94 S/m; &= 42.2; p = 1000 kg/m’
Phantom section: Flut Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 28.12.2020

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« 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=5mm, dz=Smm

Reference Value = 63,94 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3,76 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.60 W/kg

Smallest distance from peaks to all points 3 dB below = 16.3 mm

Ratio of SAR at M2 to SAR at M1 = 66.1%

Maximum value of SAR (measured) = 3,29 W/kg

dB
0

0dB =329 W/kg = 5.18 dBW/g

Certificate No: DB35V2-4d069_Jul21 Page 50l 6
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Impedance Measurement Plot for Head TSL
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1750 MHz Dipole Calibration Certificate

Calibration Laboratory of S, g Schwizerischer Kalibrierdianst

Schmid & Partner S G Service suisse dtalonnage
Engineering AG e s Sorvizio avizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland G NN Swins Callbration Service

Accredited by the Swiss Accradtation Sarvics (SAS) Accreditation No.: SCS 0108

The Swisa Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

che CTTL(AUGSR) Centificate No: D1750V2-1003_Jul21
CALIBRATION

Obimet D1750V2 - SN:1003

Calibrabon procedurels) mw_“ .

E Caltrabion date: WJuly 12, 2021

| This calbraticn cerificate cocuments the lracealylily to rational standards, which reakes the phy units of tonts {S1)

| The Tty and the ung with confidence probabilty are givan on the following pages And Are part of the certficate
All calibrations have been conducted in thi closed lsborstory faciity: environmaent tampernture (22 = 31°C and humidity « 70%
Catbration Equipmant used (MATE critical lor calibration)
Primary Standards D Cal Date (Certificate No.) __ Scheduled Calibration .
Powsr meter NRP SN 104770 08-Apr-21 (No. 217-03291/032092) Apt-22
Powar gansor NRP-201 SN 103244 00-Apt-21 (No, 217-03291) Apr-22
Powur gensor NRP-Z291 SN 103245 08-Apr-21 (Na, 217-03292) Apr22
Heterance 20 dB Altenuntor SN BHEGM (20K) 08-Apr-21 (No. 217-03343) Apr22
Typa-N miamatch combination SN 210682 / 06327  00-Ape-21 (No. 217-03344) Aph22
Aotaranca Probe EX30V4 SN 7349 28-Dec-20 (No. EX3.7340_Uec20) Dac-21
DAES | SN. 801 02-Nov-20 (No. DAE4-601_Nav20) Nay-21
| Secondary Standards ID# Check Date (n house) Scheaulad Check
Power meler E44198 SN GBIa512475 30-0ct+14 (In house check Oct-20) In house check: Oct22
Fower saraor HP B481A SN: US37202783 07-0ct-15 {in house check Oct-20) In house check: Oct-27
Power sansor HP B4B1A SN MY41082317 07-0ct 15 {in house check Oct-20) In house check: Oct-22
RF genarator RAS SMT .00 SN: 100972 15-Jun-15 (in houss check Oct-20) n house checke Oct-22
Neotwork Analyzer Agilent ES3S84 | SN: US41080477 J1-Mar-14 (in house check Oct-20) In housa check: Oct-21
MNarme Function Signaturs
Critbrated by Jothoy Katzmun Labarstary Techeican / ; L
Agpeoved by. Katja Pokovic Tochnical Manager %
Issued: July 15, 2021
This calibeation cenificate shall not be reproduced except in full without written mppecva of the Isboratary

Centificate No: D1750V2-1003_Jul21
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Calibration Laboratory of .i"'\‘w:""; S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'éslonnage
Engineering AG B Servizio svizzero di taratura
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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 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%.

Certdicate No: D1750V2-1003_Jui21 Page 20l 6
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Measurement Conditions

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

DASY Version DASY32 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantomn

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1750 MHz + 1 MH2
Head TSL parameters

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 401 1.37 mho/m

Measured Head TSL parameters (220+02)"'C 404 4+ 6% 1.36 mho/m £ 6 %

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

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

SAR measured 250 mW Input power 917 Wikg

SAR for nominal Head TSL parameters normalized 1o TW 36.9 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 4.82 Wikg

SAR for nominal Head TSL parameters normalized to 1W 19.4 Wikg = 16,5 % (k=2)
Certficate No: D1750V2-1003 Jui21 Page 30l 6
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Antenna Parameters with Head TSL
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Appendix (Additional assessments outside the scope of SCS 0108)

Impedancs, transtormed to feed pont 4870+03 2
Return Loss -47.008
General Antenna Parameters and Design
| Electrical Delay (one direction) [ 1.215 ns |

according to the Standard,

faedpoint may be damaged

Additional EUT Data

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

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-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
"Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length s still

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

l Manutactured by

SPEAG |

Certificate No: D1760V2-1003_Jut21
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1003

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

Medium parameters used: f= 1750 MHz: o = 1.36 S/m; & = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 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
« 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=5Smm, dz=5mm

Reference Value = 106.5 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.17 W/kg; SAR(10 g) = 4.82 W/kg

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

Ratio of SAR at M2 to SAR at M| = 54%

Maximum value of SAR (measured) = 14.3 W/kg

ilZ 80
16.00

0dB = 14.3 W/kg = 11.55 dBW/kg

Certificate No: D1750V2-1003_Jui21 Page S50l 6
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Impedance Measurement Plot for Head TSL
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1900 MHz Dipole Calibration Certificate

Calibration Laboratory of A, G Schwelzarischer Kalibriord

Schmid & Partner % G Servioe suisse dwtaionnoge
Engineering AG e Servizio svizzero dl taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand TN S swiss Calibration Service

it

Accrodeed by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificates

client  CTTL (Auden)
CALIBRATION CERTIFICATE

Certificate No: D1900V2-5d101_Jui21

| Gyt D1900V2 - SN:5d101
Calibention procedurels) QA CAL-05.v11 KR o
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caltration date July 15, 2021
Thin calbration cedificale documants the traceablity 10 national standards, which realkze the physical units of measuramonts (S,
The measurements and the uncenainties with coafidence probability are given on the folowing pages and are part of the certificate

| All caibrations have been conductad In the closed laboratory faclity: amvironment temparnyture (22 = 3)°C and humeday « /0%

Calibration Equipment used (M&TE critical tor calibration)

ﬁr)mlry Standards D Cal Date (Certilicate No.) Schetuled Calbration
Power meter NRP SN: 104778 08-Apr-21 (No. 217-0G281/103292) Ape 2

Power sensor NRP-Z91 SN 103244 0f-Apr-21 (No. 217-03291) Apr22

Pawar senscr NRP-291 SN: 103248 08-Ape-21 (No. 217-03292) Ape-22

Rofarance 20 dB Aftenuator SN: BHSI64 (20%) 08-Apr-21 (Na. 217-03343) Ape-22

Type-N mismatch combination SN: 310882 / 06327 V8-Apr-21 (No. 217-03344) Ape-22

Aelerence Probe EX3DVA SN: 7849 268-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Now-20 (No. DAES-601 Novi20) Nay-21

Seconadary Standards ID# Chack Dato (in housa) Schaculad Check
Power meter E44198 SN: GB3g512475 30-Oct-14 (In house check Oct-20) In Nouse check: Oc1-22
Powar sensor HP 8481A SN: US37292783 07-0ct-15 (in housa chack Oct-20) In house check: Oat-22
Power sensor HF 84814 SN MY41082517 07-0ct-15 (in house chack Oc1-20) In house check; Oct-22
HF generator RES SMTO06 SN: 100072 15-Jun-15 {In house check Oct-20) In house check: Oct-22
Network Analyzer Agient ERIS8A | SN: US41080477 31-Mar-14 {in housa chack Oc1-20) In house check: Oct-21

Namea Functon Signatura

Calibrated by Loif Kiysnor Labo Tachnician W"
Approved by Kata Pokovic Techmeos! Manage: M,_

kssued: July 19, 2021

Certificate No: D1900V2-5d101_Jui21
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Schmid & Partner % ¢ Service suisse diétalonnage
Engineering AG S S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand o S swiss Calibration Sarvice

Accredited by Ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Multilateral Agr for the anition 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 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 al 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 resull.

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: D1900V2-5¢101_Jul21 Page20l6

©Copyright. All rights reserved by CTTL. Page 392 of 450



CAICT

No.121Z262218-SEM01

‘TTL

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mha/m
Measured Head TSL parameters (220202)°C 404+6% 140 mho/m £ 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 measursd 250 mW input power 10.0 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 40.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 522 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 20.9 Wikg * 16,5 % (k=2)
Certificate No: D1900V2-5d101_Jul21 Page 3o0f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5090 +48iQ
Retum Loss -26.2dB

General Antenna Parameters and Design

Elecirical Delay (one direction) l 1.201 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is direclly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DC-signals. On some of the dipoies, smali 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 overall dipole length s still
according 1o the Standard

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

Additional EUT Data

[ Manufactured by | SPEAG ]

Certificate No. D1900V2-5d101_Jul21 Page 4of 6
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DASYS5 Validation Report for Head TSL

Date: 15.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d101

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

Medium parameters used: = 1900 MHz ¢ = 1.4 S/m; e = 40.4; p = 1000 kg/m’
Phantom secction: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 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=5mm, dz=5mm

Reference Value = 110.1 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10 Wrkg: SAR(10 g) = 5.22 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| = 54.9%

Maximum value of SAR (measured) = 15.5 Wikg

dB8
0

-3.60

-1.20

-10.80
14.40

-18.00

0dB =155 W/kg = 11.90 dBW/kg

Certificate No: D1900V2-5d101_Jul21 Page S5of 6
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Impedance Measurement Plot for Head TSL
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Zeughaussirasse 43, 8004 Zurich, Switzerland

Acoredited by the Swiss Accreditation Sarvice (SAS)
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Calbration procadure(s)
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CAICT

No.121Z262218-SEM01

Schwaizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzoro di taratura
Swiss Calibration Service

mwow

Accreditation No.: SCS 0108

Certificate No: D2450V2-853_Jul21
D2450V2 - SN:853
QAGRIAOBVIE & 0 L
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
July 26, 2021

This calbration canicata docurnents 1he tracoabiity 10

y

Calibration Equipment usad (MSTE critical for calibration)

All cabrations have Seen conduciad In the closed laboratory facity: environment tamperature (22 = 31°C and humidity « 70%

dy, which readze ihe physical units of measuremants {S1)
The measurements and the uncertainties with confidence probabdity are givan on the following pages and are par of the canificate

Primary Starvdards oy Cal Date (Cortificate Ne.) Schadulad Cailbation

Power mater NA® SN 104778 06-Apr-21 (No. 297.052(1/03292) Ape-22

Powar sansoe NRP-241 SN 103244 09-Agr-21 (No. 21703291} Apr-22

Power senasoe NRP-Z(91 SN 103245 09-Apr-21 (No. 217-03282) Apr-22

Reference 20 dB Attenuator SN BHEG04 (20) 08-Apr-21 (No. 217.03543) Apr-22

Type-N mismutch combirmtion SN 310082 / 06327 08-Apr-21 (No. 217-03344) Apr-22

Rafarance Prabe EX30V4 SN 7340 26-Dec-20 (No. EX3-7349_Dec20) Doc2Y

DAE#4 | SN 601 02-Now-20 (No. DAE4-601_Nova() Nov-21

| Secondary Standards (o Check Dale {in house) Scheculed Check

Puower meter E44198 SN: GBI9S12475 30-0ct-14 (In houss check Oct-20) in house chack: Oct-22

Power sansor HP B481A SN: USar2geies 07-0ct-15 (In house check Oct-20) In house ghock. Oct-22

Power sansor HP B481A SN, MYS109231/ Q7-0ct-15 {in housa check Oct-20) n house check, Oo-22

RF genermior R&S SMT-06 SN: 100872 15Jun-15 {in house check Oct-20) In house check: Oct-22

Network Anadyzer Aglent EBIS8A | SN US41000477 31-Mar-14 (in house check Oct-20) in housh check: Oct-21
Nams Function Sqnature

Catbrated by Michael Weber Laborstory Tachnician mr.

Appraved by Kt Pokcic Technioal Manager

Tris catbration cenificate shall not be reproduced except m full withou! written approval of the Bbaratony

Y

Issued; July 26, 2021
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Calibration Laboratory of A8, S Schweizarischer Kalibrierdienst
Schmid & Partner % c Service suisse d'“alonnage
Engineering AG = Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ""'I,ﬁ\\u"ﬁ S swiss Calibration Service
Accredited by the Swiss Accreddation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agroement 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-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.

* RHetumn 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 al the stated antenna input power.
SARA 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 No: D2450V2-853_Jul21 Page 2ot 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY52 V52104
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantormn
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 applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 382 1 80 mho/m
Measured Head TSL parameters (220202} °C I79+6% 1.88 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 13.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.33 Wikg
SAR for nominal Head TSL parameters normalkized 1o 1W 24.9 Wikg = 16.5 % (k=2)
Certficate No; D2450V2-853_Jul21 Page3cofé
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed point 5360+38Q
Return Loss -259d8B

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.164 ng |

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected to the
secand am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of tha 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 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 |
Certificate No: D2450V2-853_Jul21 Page 4 of 6
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DASY5 Validation Report for Head TSL

Date: 26.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 853

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

Medium parameters used: f = 2450 MHz; o = 1.88 S/m; & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601;, Calibrated: 02.11.2020
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Scrial: 1001

» DASY5252.10.4(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=Smm, dy=5mm, dz=5mm

Reference Value = 116.2 V/m; Power Drift =0.09 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.33 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) = 22.7 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB = 22.7 Wikg = 13.56 dBW/kg
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Impedance Measurement Plot for Head TSL
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Accreditation Ne.: SCS 0108

Cartificats No: D2600V2-1012_Jul21

Object

Calbration prooedureds)

Cairafion date

This cadbration cendaate docunents the y to

Calbration Equipmant usad (MATE critical for callibeation)

du, which resfizs the physical units of measuramants (S1).
The messurements and Ihe uncenainties with confidence probatility ane given on the following pages and are pan of the canificato

All calibeations have bean conducted in the closed leboeatory laclity. arviecament tempemture (22 « 3)°C and humidity < 70%

| Thes calibratan certificate shall not be reproduced axcapt In full wishoul written appeoval of i laborutory

Primary Standards 0¥ Cal Dale (Certificaie No.) Schadulad Calibraton

Power meler NHP SN: 104778 08-Apr-21 (No. 217-0320103292) Apr-22

Power sensor NRP-Z91 SN 103244 08-Apr-21 (No. 217-03291) Ape-22

Power sansor NRP-Z91 SN: 103245 08-Apr-21 (No, 217-03292) Ape-22

Ratoronce 20 dB Attenuator SN BHI304 (20K) 08-Apr-21 (No. 217-03343) Apr-22

Type-N mmatch combination SN: 310862 / 06327 08-Apr-21 (No. 217-03344) Apr-22

Aeletonce Probe EXADV4 SN: 7348 26-Dac-20 (No. EX3-7340_Dec2() Osce21

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

Secondary Stndards 10 # Chack Dato (in houso) Scheduled Chock

Power meler £44166 SN, GB3951247% 30-0ct-14 (0 housa chack Oct-20) I house check,; (x3-22

Power sensor HP B481A SN; US3T260783 07-0ct-15 (i housa check Oc1-20) In housa check: Ocs-22

Power sensor HP BAB1A SN MY&1082317 07-0ct-15 (i house check Oct-20) In housa check 022

AF gensrator R&S SMT-06 SN 100072 15-Jun-15 (in house check Oct-20) In house check. Oc1-22

Netwark Analyzec Agllont EBSSEA | SN, US41080477 31-Mar-14 (in housa chack Oct-20) In house check: Oct-21
Name Function Signuture

Galitvated by Michasl Waber Labaraiory Technicien Ik

Appeoved by Katja Pokovic Technical Managsr

G

Issued. July 26¢, 2021
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Calibration Laboratory of S,

SN S Schweizerischer Kalibrierdienst
Schmid & Partner % o Service suisse détalonnage
Engineering AG e Servizio svizzoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ’;ﬁ-\"‘: S gwiss Calibration Service
Accradited by tha Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agresment for the recognition of calibestion 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 Specilic
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:
¢) 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 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%.

Cerbhicate No: D2600V2-1012_Jul21 Page 20t 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolaton
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 calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.86 mho/m
Measured Head TSL parameters (220+£02)°C 37.326% 2,05 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 14.7 Wha
SAR for nominal Head TSL parameters normalized 1o 1W 57.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power $.48 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.5 Wikg = 16.5 % (k=2)
Cenificate No: D2600V2-1012_Jul21t Page 30f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedanca, transformed to feed point 4780Q-57M0
Return Loss -24108

General Antenna Parameters and Design

rElectriml Delay (one direction) l 1.153 ns J

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

The dipole 1s made of standard semirigid coaxial cable. The 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 dipoles, small end caps
are added to the dipole arms in order to imprave matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAHR 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
Certilicate No: D2600V2-1012_Jul21 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 26.07,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1012

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

Medium parameters used: f = 2600 MHz; o = 2.05 S/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 28.12.2020
¢ Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
« DASYS5252.104(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=5mm

Reference Value = 118.6 V/m; Power Drift = 0.09 dB

Peuk SAR (extrapolated) = 29.5 Wikg

SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.48 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M| =49.6%

Maximum value of SAR (measured) = 24.4 W/kg

dB8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB = 24.4 Wikg = 13.87 dBW/kg

Certificate No: D2600V2-1012_Jul21 PageSof 8
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Impedance Measurement Plot for Head TSL

Fla Yiew Channel Swgep Calbration Trace Scae Myker System Window Help

= 00000 C
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3300 MHz Dipole Calibration Certificate

Calibration Laboratory of 3\-'\'@"@ S Schweizeriacher Knfibrierdienst

Schmid & Partner % c Service sulsse d'étalonnago
Engineering AG z, ’ﬁ v Sarvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand e S swiss Calibration Service

it

Accredites by the Swiss Accraditation Service {SAS)
The Swiss Accredilation Service is ono of the signatories to the EA
Multilateral Agroament for the recognition of calibration cerlificates

Cient  CTTL (Auden)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Certiticste No: D3300V2-1011_Jun21

Qoect

Caitbration procadurels)

Catbrason date:

D3300V2 - SN:1011

QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

June 21, 2021

Calibration Equipment used (MATE cnbcal for calibention)

This calbrason cerificate documants the traceabiity to national standards. which realize the physical units of maasuraments (S1).
Tha measurements and the uncenaintas with contidence probabiity are given on the fcllowing pages and are part of the carificate,

All catbrations have been coaducted in the closed laboratary facility. eavironment lemperature {22 3)°C and humidity < 70%

Prmary Standasds D ¥ Cal Date (Centificats No) Schedued Calibration

Power meter NRP SN: 104778 09-Apr-21 {No. 217-0320103292) Apr-22

Power sansor NRP-Z81 SN 103244 09-Apr-21 (No, 217-03281) Apr-22

Powar zansor NRP-Z91 SN 103245 08-Apr-21 (No. 217-03282) Apr-22

Raference 20 0B Atlenualor SN BHEGS4 {20k) 09-Agr-21 (No. 217-03343) A2

Type-N migmatch combnation SN: 310082 | 08327 05-Apr-21 (No. 217-03344) Ape-22

Aederanca Probe £X30DV4 SN 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21

DAE4 SN €01 02-Nov-20 (No. DAE4-601_Navad) Nov-21

Socondary Stantaress |ioe Check Date (in house) Scheauled Check

Power mater E44198 | 5N GA3ES12475 30-Oct-14 (in house check Oct-20) In house check: Oct22

Powar sansor HP B481A SN USa729z2783 07-0ct-15 (in housa check Oat-20) In houss check: Oct-22

Pawer sensor HP 8481A SN: MY41092317 07-0c1-15 (in house check Oct-20) In houaes check: Dct-22
| AF generator RES SMT-06 SN; 100972 15-Jun-15 (in house chedk Oci-20) In house chack: Oot-22
| Network Anatyzer Agilent EBISBA | SN: US41080477 31-Mar-14 {in house check Oct-20) In house check. Oct-21

Narne Function Signature
Calibrated by Jettrey Katzman Laboratory Technician / g’; ,‘.
Approved by: Katja Pokovic Technical Manager

%@ﬁ

Issued June 21, 2021

This calibration ceniticate shall not be reproduced macep! m full without written approval of the ieboratary,
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Schmid & Partner s Z G Service sulsse détalonnage
Engineering AG T Servizlo svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland /,{R\x S Swiss Calibration Service

Accredited by the Swass Accrediation Sarvice (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Scrvice is 0ne of the signatories to the EA

Multilatoral Ag nt 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

c) IEC 82209-2, "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:

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 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.

e 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%.

Certificate No: D3300V2-1011_Jun21 Page20of6
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DASY system configuration, as far as not given on page 1
DASY Version DASYS Va2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phamom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx.dy =4 mm. g2 =14 mm

Graded Ratio = 1.4 (Z dwraction)

Frequency 3300 MHz = 1 MHz
Head TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.2 2:71 mho/m
Measured Head TSL parameters 220+02)°C 373=6% 282 mha/m 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 6.60 Wkg
SAR for nominal Head TSL parameters normalized 1o 1W 54.9 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 252 Wika
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 19.5 % (k=2)

Cenlficate No: D3300V2-1011_Jun21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5380-80/2

Return Loss -21.44d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 1124 ns ]

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

The dipele is made of standard semirigid coaxial cable. The center conductor of the feeding line s diractly connected 10 the
second arm of the dipole. The antenna 5 therelore shont-circuited for DC-signals, On some of the dipoles, small end caps
are added 10 1he dipole arms in order to improve matching when loaded according to the position as explaned in the
“Measurement Conditions” paragraph. The SAR data are not aftected by this change, The overall dipole length = 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

Certdicate No: D3300V2-1011_Jun21 Page d ot 6
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DASYS Validation Report for Head TSL

Date: 21.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3300 MHz; Type: D3300V2; Serial: D3300V2 - SN:1011

Communication Sysiem: UID 0 - CW; Frequency: 3300 MHz

Medium parameters used: f = 3300 MHz: 6 = 2.82 $/m; & = 37.3: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASY32 Configuration:
o Probe: EX3DV4 - SN3503; ConvF(7.97, 7.97, 7.97) @ 3300 MHz; Culibrated: 30.12.2020
o Sensor-Surface: | .4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Seral: 1001

¢ DASY3252.10.4(1527). SEMCAD X 14.6,14(7483)

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

Reference Value = 71.62 V/m: Power Drift =-0.02 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(! g} = 6.6 W/kg; SAR(10 g) = 2,52 W/kg

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

Ratio of SAR at M2 10 SAR at M| = 76.4%

Maximum value of SAR (measured) = 12,3 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 12.3 Wikg = 10.90 dBW/kg
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