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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of
Schmid & Partner
Engmeonng AG
hausstrasse 43, 8004 Zurich, Switzerland

Calibration Laboratory of
Schmid & Partner

Servizio svizzero di tarstura. Englnsenng AG
3, 6004 Zurich, Switzerland

Schweizerischer Kalibrisrgianst S Schweizerischer Kalibrierdienst
C Service suisse détmionnage
g oo miczo o

Swiss Calibration Service

s e T BEE 608 Accroditad by o Swas Accredtation Senvic (345) Accreditation No:: SCS 0108
™ ’ e he swi ;
The bales h v
ciw SGSON : ey
(Auden) Canieste no: CLA150-4025_Apr2i ’éSL tissue simulating liquid
G ARG onvF sensitivity in TSL/ NORM x,y,z
ION CERTIFICATE NA not applicable or not measured
ookat CLA150 - SN; 4025 ci ion is ing to the
ed g 9
a) |EEE Std 1528-2013, “IEEE Practice for Determining the Peak Spatial-
SO R Averaged Speciic Absorpnon Rate (SAH) in the Human Head from Wireless
Calibration Procsdure for SAR Valication Sources below 700 MHz b) IEC 622001, 4 . (e s June, 2°13
0’ e

(SAR) from hand-held and body-mounted devices used nex1 to \he eal (frequency range of
800 MHz to 6 GHz)", July 2016

e Aol 26, 2021 ©) IEC 62209-2, to determine the Specific ption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz 10 6 GHz)", March 20 Y ey e

x SEAAIIDS, Whieh resiize the Ghys.cal units of measurements (S1) d) KDB 865664, "SAR Measuremem Requirements for 100 MHz to 6 GHz"

— - = Additional Documentation:
o— B ) DASY4/5 System Handbook

Celibtation Equpmant Lsect [VATE critcalfor cabiation)

Methods Applied and Interpretation of Parameters:

Prmary Siandards |ioe Gai Date (Certficate No.) Schoduies Caliration * Measurement Conditions: Further details are available from the Validation Report at the end
:‘N meter NRF SN 104778 03-Apr21 [No. 217-03291/07292) Por e of the certificate. Al figures stated in the certificate are valid at the frequency indicated
Gwar sangor NAP 297 ERL 09-Apr-21 {No. 217-03291) Aper? * Antenna Parameters with The

it e, ol i) i TSL: source is mounted in a touch configuration below the
e e i I gt i B center marking of the flat phantom.
sl btrarent e Mt 2\73?::2 ‘:':é * Retum Loss: This parameter is measured with the source positioned under the liquid filled
::,::au o ey pepen el y s . e rper;li:ct(n(;‘ (as d:sﬁgbeggr:he‘ryneasurergem condition clause). The Return Loss ensures low

s 664 2630 {No. DAF4-854_Jun2) a2t power. No uncertainty require
Seconcary Stanaands | * SAR measured: SAR measured at the slaled antenna input power.

[ Chack Dato (in housel Schacided Chack * SAR ized: SAR as
:“Wme‘“ e o T e et — to an input power of 1 W at the antenna

o sarsor 4412 SHMVATASB0E  06-Aor-18 (i house chack Jun-20] in hotse check: Jun:22 ¢
o sares a1 SODHOZIO 013 hod sk ) o bomechock 22 AR S nominel TS The L are used to calculate the
e ‘ fair) nominal SAR result.
Matwerk Analyzor a1-Mar-
The reported uncertainty of measurement is stated as the standard uncertainty of measurement

oo N ralis multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

——— o= N probability of approximately 95%.
2~
Approvedby Katls PoKave Technica Meragar P -F dd
Issua: Apr 26, 2021
This cabraion
lican Koo e e Certficato No: CLA150-4025_Apr21 Page 2016

Appendix (Additional assessments outside the scope of SCS 0108)

Measurement Conditions Antenna Parameters with Head TSL.

ASY system as far as not given on page 1.
DASYS V52,104

DASY Voreion S Impodanco, ransformed to feed point T 78041510 ]

Extrapolation ‘Advanced Extrapolation o i -

Phantom ELI4 Flat Phantom Shellthickness: 2 = 0.2 mm “314d8

EUT Positionin Touch Position

2 Additional EUT Data

Zoom Scan Resolution dx dy=4.0mm, ¢z =1.4mm | Graded Ratio = 1.4 (Z diection)

Frequency 150 MHz % 1 MHz @mma by I T ]
Head TSL parameters

The following calculations wore applied.
ity

Nominal Head TSL parameters 220°C 52.3 0.76 mho/m

Moasured Head TSL. parameters (220:02)°C | 611:6% | 076 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 1 W input power 3.90 Wkg

SAR for nominal Head TSL pasameters normelizad to 1W .88 Wikg £ 18.4 % (ke2)

SAR averaged over 10 om® (10 ) of Head TSL condition

SAR measured 1 W input power 2.60 Wikg

SAR for nominal Head TSL parameters nomalized fo 1W 2,59 Wikg £18.0 % (ke2)
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Ele Vew Chemel Swgep Calbration Irace Scie Maher Sysem Window Heb

DASYS5 Validation Report for Head TSL

Date: 26.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4025 |

Communication System: UID 0 - CW; Frequency: 150 MHz
Medium parameters used: f = 150 MHz: 6 = 0.76 S/m; & = 51.1; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(12.51, 12,51, 12.51) @ 150 MHz: Calibrated: 30.12.2020

+  Sensor-Surface: |.4mm (Mechanical Surface Detection)

*  Electronics: DAE4 Sn654; Calibrated: 26.06.2020

Phantom: ELI v4.0; Type: QDOVAOQO1BB: Serial: TP:1003

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

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan, 1
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 85.93 V/m; Power Drift = -0.02 dB Avg=20 LCL
Peak SAR (extrapolated) = 7.36 W/kg
SAR(I g) = 3.90 W/kg; SAR(10 g) = 2.60 W/kg
Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 30mm)
Ratio of SAR at M2 10 SAR at M1 = 80.4%
Maximum value of SAR (measured) = 5.48 W/kg

a8

0

-2.00

-4.00

-6.00

-8.00

-10.00

0dB = 5.48 W/kg = 7.39 dBW/kg
Centificate No: GLA150-4025_Apr21 Page 60l 6
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1.2 D450V3 - SN 1103

e Calibration Laboratory of Schweizerischer Kalibrierdienst

Calibration Laboratory of

r Schwezerischr Kalibriordionst Schmi v e
Schmid & Partner Savicsndeen Calonnen Pl G Sansosisn fholomacn
Engineering AG Servizio svizzero di taratur N -
mng %‘m D — b - Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredted by the Swiss Accrodtation Servics (SAS) Accreditation No.: SCS 0108 sparadydois it Accreitation No: SCS 0108
Multateral —
Glossary:
Clet  SGS-CN (Auden) Contcato No: D450V3-1103_Apr21 TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
CALIBRATION CERTIFICATE N/A not applicable or not measured
Object D450V3 - SN:1103 Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE R Practice for D ining the Peak Spatial-
(R — A~ o (l}vevaged Sp.ecmc Ah§or:lion Rate (SAR!rin the Humarju::ag(;;%m Wireless
Calibration Procedure for SAR Validation Sources below 700 MHz b) IEC 622001, e forthe ment of Specific ption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016
Caaton das: April 21, 2021 ©) 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

atanciards, (s, d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
probabilty are g of the corticate.

Additional Documentation:
Al calbrations have ty + 9y 0% e) DASY4/5 System Handbook

Calibration Equipment used (MATE crtical for calbraton)

Methods Applied and Interpretation of Parameters:

Primary Standards |09 Cal Date (Cartficate No) * Measurement Conditions: Further details are available from the Validation Report at the end

Fowor meter NAP SN 104778 0Aor a1 (No. Z1TORVVOD 22 of the certificate. Al figures stated in the certificate are valid at the frequency indicated.

Forw s st SN 103204 0040021 (No. 217:03201) a2 * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

Power sensor NRP-291 SN: 103245 00-Apr-21 (No. 217-03262) Apr22 oint exactly below the cents { i i

st ped o S ] e garallel " ﬁ¥e ptyhio ler marking of the flat phantom section, with the arms oriented

Type-N mismatch combination | SN; 310062/ 06327 09-Apr-21 (No. 217-03344) Apr22 " ‘

Rekossios Probe BISOVE iy 3000020 (No, EXS-3677. Dec21) e st * Feed Point Impedance and Return Loss: These parameters are measured with the dipole

DAE4 SN: 084 26-Jun-20 (No. DAE4-654_,un20) el 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

Secondary Standards s Check Date (in house) reflected power. No uncertainty required.

Power meter E44198. [ i jun::: ij  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

o i e T r

A genesaior HP 88480 pe g it . measured: SAR measured at the stated antenna input power.

Network Analyzer Agilent EB358A | SN: US41080477  31.Ma * SAR ized: SAR as ized to an input power of 1 W at the antenna

connector.
Name Function men « SAR for nominal TSL The TSL are used to calculate the

Calibrated by: Claudio Leubler Laboratory Techniclan nominal SAR result.

21
The reported uncertainty of measurement is stated as the standard uncertainty of measurement
Approved by: Katia Pokovic: Tochnical Manager multiplied by the coverage factor k=2, which for a normal distribution corresponds to a covera
ez b # o
Zaal probability of approximately 95%.

Issued: Aord 23, 2021

“This calbration cortfcato shall not be. full without witien approval of the laboratory.
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Appendix (Additional assessments outside the scope of SCS 01 08,
Meuuurmnt Conditions { o )
a6 far as not given on page 1. Antenna Parameters with Head TSL
nnv Version DASYS V52104
Extrapolation Advanced Extrapolation Impodancs, transformed to foed point | s7.10-28j0
Phantom ELK Fiat Phantom Shell thickness: 2 £ 0.2 mm Rotum Loss [ ~Bo®
Distance Dipole Center - TSL. 15 mm With Spacer
Zoom Scan Resolution dx, dy, dz =5 mm General Antenna Parameters and Design
Frequency 450 MHz = 1 MHz
[Etectical Delay (one direction) [ 1346 ns.
Head TSL parameters After long term use with 100W radiated power, only a sight waring of tha dipole near the feedpoint can be measured.
he applied.
- The dipole is made of standard semirgid coaxial cable. The center conducior of the feeding line is irectly connecisc to the
Temperature Permittivity the dipole; The antenna is d for DC-signals. On some of the dipoles, mu end caps
Nominal Head TSL parameters 220°C 435 0.87 mha/m are added to the dipole arms in order to roi the in the
Messured Head TSL " @000 | wisex oo on mwm ::;n::r’; paraarah. Tho SAR ot are ot afotas by this chango, The overal dipole Imw: is sl
Head TSL temperature change during test <05°C — — No excessive force must be applied to the cipole arms, because they might bend or the soldered connections near the
faedpoint may be damaged,
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condtion Additions! EUT Deta
SAR measurod 250 mW input power 1.14 Wikg [manutacrured by SPEAG
SAR for nominal Head TSL 1 w 4.55 Wikg = 18.1 % (k=2)
‘SAR averaged over 10 cm® (10 g) of Head TSL condition [
SAR measured 250 mW input power | 0.767 Whg
SAR for nominal Head TSL parameters normalizedto tW_| 3.06 Whg +17.6 % (k=2) |
B Certificats No: D450V3-1103_Apr21 Page 4ol 6
Centificate No: D450V3-1103_Apr21 Page 3016 d

DASYS Validation Report for Head TSL

Bl Vew Channel Sweep Calbration Irace Scole Maker Sysem Window bop
Date: 21.04.2021 ] 5
Test Laboratory: SPEAG, Zurich, Switzerland Y
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1103 ) i A

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; o = 0.87 S/m; &, = 43.1; p=1000 kg/m*
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 30.12.2020

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 26.06.2020

Phantom: ELI v4.0; Type: QDOVA0OIBB; Serial: TP:1003 | [ N e

DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/
Measurement grid: dx=Smm, dy=Smm,
Reference Value = 39.18 V/m; Power Drift
Peak SAR (extrapolated) = 1.76 W/kg

I=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: el I |

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.767 Wikg Sop20dag SERA 23
Smallest distance from peaks (o all points 3 dB below: Larger than measurement grid
Ratio of SAR at M2 to SAR at M1 = 64.9%
Maximum value of SAR (measurcd) = 1.53 Wikg

a8

o

1.95

-3.90

-5.85

-1.80

9.75

0dB = 1.53 W/kg = 1.85 dBW/kg
Certificate No: D450V3-1103_Apr21 Page 60l 6
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1.3 D750V3 - SN 1188

A |, Cotsooruion vith LW, AT > InColaboraton weh
TTLs p e a g S s CAICT 77L s b e a g CAICT
CALIBRATION LABORATORY 3 g CNAS mwno« — CALIBRATION LABORATORY e —
Add: No.52 HuaYuanBei Road, Haidian Distict, Beijing, 100191 ”’@‘* CNAS LOSTO N2 s o, i D, e, 10011, Chins
Tel: +B6-0-62304633-2512  Fax: +86-10-62304635-2504 ek +B6-1062304633-2079.  Fax: +86-10-623046
E-mail: cttl@chinattl.com Hup:/wwwchinattlcn E-mail: crtl @chinattl.com http://www. \hlmm n
No: 22260103
T T
1 il Glossary:
! L4k TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D750V3 - SN: 1188 N/A not applicable or not measured
Calibration Proced:
abraton nw(e), FF-Z11-003-01 & tothe g
Calibration Procedures for dipole validation kits a) IEC/IEEE 62209-1528, for The of Specific i
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 29, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(S1). The and with confidence probability are given on the following
pages and are part of the certificate. Additional Documentation:
) DASY4/5 System Handbook
All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)°C and Methods Applied and Interpretation of Parameters:
humidity<70% o Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated
Calibration Equipment used (M&TE criticalfor calibration) «  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
Pri ndard D# I Date (Calibrated by, Certificate N Scheduled Calibrati parallel to the body axis.
P’“‘”:m' S e ;"5 “;" e G o} __Schecd e aton «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
ol op-21,(CTTL, No, ) op- positioned under the liquid filled phantom. The impedance stated is transformed from the
Poweysensor| NEHES | 104201 24-Sep-21 (CTTL, No.J21X08326) Sep-22 measurement at the SMA oonnector lo the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG,No.EX3-7307_May21) May-22 reflected power. No uncertainty reqs
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-60007) Jan-23 « Electrical Delay: One-way delay beween the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards | ID# Cal Date (Calibrated by, Certificate No) __Scheduled Calibration . gg "'“5"’;"" §A§R"‘°“5“’°d atthe s'a\elq antenna input power. i
Soral Girertr WBESG | MYASTTT430 139022 (CTTL] NoLE5X00408) —y * SAR normaized: SAR as measured, nomaized to an nput power of 1 W at the antenna
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23 SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by: 4 1 The reported uncertainty of measurement is stated as the standard uncertainty of
FiNe | SAR Test Engineer 2 i’* = Measurement multiplied by the coverage factor k=2, which for a nomal distribution
2 Corresponds to a coverage probability of approximately 95%.
R = ]
oviego Lin Hao | AR Test Engineer \«,M,
Approved by. | ok
Qi Dianyuan | SAR Project Leatier %‘L_/
Issued: April 3, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |
Certificate No: 222-60103 Page 1 of's ) Certificate No: Z22-60103 Page 2 of 6
" InCollaboration with I Coliborution whh
TTI s b.eag CAICT 7speag CAICT
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
ASY system confguration, as far as ot given on page 1
DASY Version DASYS52 V52.10.4 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
Impedance, ransformed to feed point | 53601130
Phantom Tripe Flat Phantom 5.1C I dial i Lo ! 3 |
Ret 287
Distance Dipole Center - TSL 15 mm with Spacer [Romions I e
Zoom Scan Resolution x, dy, dz =5 mm | General Antenna Parameters and Design
Froquency 750 MHz £ 1 MHz
[ Eectrical Detay (one direction) | 094708 |
Head TSL parameters
applied
Temperature | Permittivity | Conductivity After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 220°C 420 [ 0s0mhom 5o riessuied
Measured Head TSL parametsrs (20:02)°C 41426% [ 0.89 mho/m £6 % The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
T - connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
Head TEL formperatiare ohange during teet 00 [ of the dipoles, small end caps are added to the dipole amms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall dipole length is still according to the Standard.
B = = Condiion | No excessive force must be applied to the dipole arms, because they might bend or the soidered
£r_(19) of Heed TS| . connections near the feed-point may be damaged
SAR measured 250 mW input power 207 Wig
SAR for nominal Head TSL parameters normalzed to IW | 8.27 Wikg £18.8 % (k=2) |
SAR averaged over 10 cmi’ (10.g) of Head TSL Condition | Additional EUT Data
sAR
measured 250 mW input power 1.37 Wi ] repeT e
SAR for nominal Head TSL parameters nomalized o 1W | 548 Wikg £ 18.7 % (ke2) |
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DASYS Validation Report for Head TSL Date: 2022-03-29
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1188
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 750 MHz; ¢ = 0.888 S/m; & = 41.36; p = 1000 kg/m®
Phantom setion: Right Section e o e e T
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

«  Probe: EX3DV4 - SN7307; ConvF(10.31, 1031, 10.31) @ 750 MHz; Calibrated:
6

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 55.06 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.07 W/kg

SAR(1 g) =2.07 W/kg; SAR(10 g) = 1.37 Wikg

Smallest distance from peaks to all points 3 dB below = 18.9 mm

Ratio of SAR at M2 to SAR at M1 = 67.1% L 7@

Maximum value of SAR (measured)

| e
Tsmemmr » Fow o oo v I

0dB =2.74 W/kg = 4.38 dBW/kg
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'CALIBRATION CERTIFICATE lossay:

tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y,z
Object DB35V2 - SN: 4d114 N/A not applicable or not measured
Calibration Procedure(s) ——— - b
Calibration Procedures for dipole validation kits a) IEC/IEEE 62209-1528, Procedure for The of Specific pi
s Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
ek Maia1i 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”
(SI). The d the with P ty are given on the following
pages and are part of the certificate. Additional Documentation:

) DASYA4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facility: environment temperature (2243 and M- fiida Riopliod b interpretation of Parametare:
humidity<70%. 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

Calibration Equipment used (M&TE critical for calibration)

.

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) __ Scheduled Calibration parallel to the body axis.
Power Meter NRPZ 106277 24-Sep21 (CTTL, No.J21X08326) Sep22 «  Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power anaatll Braal Ml 104291 245021 (CTTL, No.121X08226) sep22 positioned under the liquid filled phantom. The impedance stated is transformed from the
: measurement at the SMA connector tu me feed point. The Return Loss ensures low

Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG,No.EX3-7307_May21) May-22 reflected power. No uncertainty requi

DAE4 SN 1656 12-Jan-22(CTTL-SPEAG N0.222-60007) Jan-23 «  Electrical Delay: One-way delay belwesn the SMA connector and the antenna feed point.
No uncertainty required.

‘Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration « SAR measured: SAR measured at the stated antenna input power.

‘Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No J22X00409) Jan23 « SAR :;lmalizsd: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

Netvod PR FRTRIRINTASa NS 1422 (CTTLL No J2X00e0e) Jonrdg o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Name Function Signature
Calibrated by Zhao ding SR Test Engineer 4, & 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
Reviewed by: L Hdos | SAR Test Engineer \ﬁ % Corresponds to a coverage probability of approximately 95%.
Approved by: Qi Dianyuan | 8AR Project Leaer i |
Issued: April 6, 2022
This calibration certficate shall not be reproduced except in full withaut written approval of the laboratory.
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Appendix (Additional assessments outside the scope of CNAS L0570)

Mmuromem Conditions
s far as not given on page 1.

DASY Version | DASYS52 V52.10.4 Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolation
sformed to fe 48.70-5.22)Q
Phantom Triple Flat Phantom 5.1C | Ipedarios, trane 0 feed polnt | i |
: |
Distance Dipole Center - TSL. 15mm with Spacer I Retum ovs [ 2538 |
Zoon) tain Risolton 0,9/, 02= 5 General Antenna Parameters and Design
Frequency 835 MHz £ 1 MHz
[ Ectrical Detay (one direction) [ 1307 ns
Head TSL parameters
The

JSmpemtses! BoIey Gondwtivky, After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C “us 0.90 mho/m be measured.
MoSturad Hoad T81- parametere) PROT0HG 020N [{091 om0 % The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
Head TSL temperature change during test <1.0°C 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 amms in order to improve matching when loaded

‘according to the position as expiained in the "Measurement Conditions paragraph. The SAR data are not

SAR result with Head TSL . affected by this change. The overall dipole length is still according to the Standard,
over1 cm’ (1g)ofHead TsL | Condition No excessive force must be applied to the dipole arms, because they might bend or the soldered
SAR measured 250 mW input power 2.37 Wkg o i noar the faed-polnt may be damaged.
SAR for nominal Head TSL parameters normalized to 1W 9.40 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ci’ (10.g) of Head TSL Condition Additional EUT Data
'SAR measured 250 mW input power 1.54 Wikg
Manufactured by SPEAG
SAR for nominal Head TSL parameters normalized to 1W 6.12 Wikg + 18.7 % (k=2)
Certificate No: Z22-60104 Page 3 of 6 Certificate No: Z22-60104 Page 4 of
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DASYS Validation Report for Head TSL Date: 20220331
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d114
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: £ = 835 MHz; o = 0.907 S/m; &= 40.98; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

7L ST Uog Wag 10. 0046/ we¥ G.600d8 [Fi]

ST 83500000 W ~35.378 48

o Probe: EX3DV4 - SN7307; ConvF(10.13, 10.13, 10.13) @ 835 MHz; Calibrated:
2021-05-26

o Sensor-Surface: 1.4mm (Mechanical Surface Detection) Sitepr

o Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 e .

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062 i ¢ /
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501) i \/

:);E.;::’f.;i;.;::/hum Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, K o e v e s =

. >1 815.00000 ma 48.675 0 -5.2161 0 36,543

Reference Value = 57.88 V/m; Power Drift = 0.04 dB il

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) =2.37 W/kg; SAR(10 g) = 1.54 W/kg

Smallest distance from peaks to all points 3 dB below = 15.8 mm

Ratio of SAR at M2 to SAR at M = 66.2%

Maximum value of SAR (measured) = 3.17 W/kg |

214 1 sunsmme - s 10800 W
-4.28
6.43
857

a0 n—

0dB =3.17 W/kg = 5.01 dBW/kg
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CERTIFICATE
Object DB0OV2 - SN: 14079
Calibration Procedurel(s) FF-211:003:01
Calibration Procedures for dipole vaidation kits
Calibration date: June 7, 2022

This calibration Certficate documents the traceabilty to national standards, which realize the physical units of

pr y 9

pages and are part of the certficate.

Al calibrations have been conducted in the ciosed laboratory faciity: environment temperature (2243)C and
humidity<70%.

Calibration Equipment used (MATE criical for calibration)

CAICT

Glossary:
TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx.y,z
NA 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-heid and Body-mounted
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"

itional Documentation:
) 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 lhe center marking of the flat phantom section, with the ams oriented

Primary Standards D# Cal Certificate No) __ Scheduled Calibration Plrl“el 1o the bod
Powsr e P2 10057 24Sep21 (CTTL, NoJ21X08328) Sop22 « Food Point Impedance and Retum Loss: These parameters are measured with the dipole
prassol e K B S40en21 CTTL Ko.ROORZS by potmoﬂed under the liquid filled phantom. The impedance stated is transformed from the
pari  Jan22) b measurement at the SMA connector to the feed point. The Return Loss ensures low
DAE4 SN 1556 12-Jan-; nLCYTL»SPEAﬁNO 222-80007) Jan-23 - o o ) tered
+ Elotrical Doley: One-way delay between the SMA connector and the antenna feed point.
jo uncertainty requi
Standards. D# Cal Certificate No.) ‘Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
‘Signal Generator E4436C | MY49071430 13-Jan-22 (CTTL, No J22X00409) Jan23 SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY46110673  14~Jan-22 (CTTL, No.J22X00406) Jan23 nackoe,
*  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature
Caiibrated 2
by Zhao Jing ‘SAR Test Engineer j fJ The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Reviewed by: LinHao SAR Test Engineer ## rresponds to a coverage probability el approximately 95%.
Approved by. Qi Dianyuan SAR Project Leader
Issued: June 13, 2022
of the laboratory
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Messuromant Conditons Appendix (Additional assessments outside the scope of CNAS L0570)
as 1
DASY Verelon DASES TV Antenna Parameters with Head TSL
Extrapolation Advanced Extapolation
[ ra — [ impedance, ranstormed o feed pont | 4810-6490
Do sy o | vm e (e l NN
Zoom Scan Resolution ax dy.0ze5mm General Antenna Parameters and Design
Frequency 900 MHz £ 1 MHz
I [ty ey T
Head TSL parameters
| Tomporature | permittiviy Conductivty Atter with 100W only a i o feed
Nominai Hesd TSL parameters [ =moc s osmnom | e measired
Moasured Head TSL parameters | @o:02c 421:6% | 0s8mhom26% The dipole is made. of the feeding line is directly
Head ToL wmperstrs chrge dng | <10°C - - ‘ connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
paragraph. The SAR data are not
SAR result with Head TSL : Mwmmmmu-mmummmmmsm
cm’ (1g) of Head TSL. Condiion the soidered
‘connections near the feed-point be damaged.
'SAR measured. 250 MW input power 2.76 Whg =
SAR for nominal Head TSL parameters normakzed to 1W 11.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition Ao gl
SAR measured 250 mW input power 178 Whg Manctachred by T SPEAG
‘SAR for nominal Head TSL parameters nomalzed 1o 1W | 7.08 Wikg £ 18.7 % (ke2)
D —— Rt Certificate No: 222.60184 Page dof s
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