SGS

Compliance Certification Services (Kunshan) Inc.

Page: 1 of 26
Appendix C for KSCR240200024803
Calibration Certificate

Object | Apply No Model SN Calg);?:on [c):gﬁbdrgttieo?\f
m 1 CLA150 4025 2021/04/26 | 2024/04/25

O 2 D450V3 1103 2021/04/21 | 2024/04/20

O 3 D750V3 1188 2022/03/29 | 2025/03/28

O 4 D835V?2 4d114 2022/03/31 | 2025/03/30

O 5 D900V?2 1d079 2022/06/07 | 2025/06/06

_ O 6 D1800V?2 2d170 2022/03/31 | 2025/03/30
Dipole ™ 7 D1900V2 5d136 | 2022/06/07 | 2025/06/06
O 8 D2000V?2 1041 2022/06/06 | 2025/06/05

O 9 D2300V2 1096 2022/03/31 | 2025/03/30

X 10 D2450V2 817 2022/04/01 | 2025/03/31

O 11 D2600V2 1158 2022/03/31 | 2025/03/30

X 12 | D5GHzV2 1095 2022/06/01 | 2025/05/31

DAE X 13 DAE4 1305 2023/04/13 | 2024/04/12
Probe X 14 EX3DV4 7767 2023/10/26 | 2024/10/25
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland.

Accradkiod by the Swiss Acorsditation Servie (SAS)

Accreditation No.: SCS 0108

Muttilaterat

Cient  SGS-CN (Auden)

Gorttcate o: CLA150-4025_Apr21

CALIBRATION CERTIFICATE

Ovject CLA150 - SN: 4025

Calibration procesure(s) QA CAL-15.v9

Gatbration date April 26, 2021

Calibration Procedure for SAR Validation Sources below 700 MHz

standards, which reaiize the phys cal unils of measurements ()

Callbraton Equpment used (ATE crltcal for calizeaton)

+3)°C anc humidity < 70%.

Prmary Stanarss D
Power rmetes NAF SN 102778 03-Apr21 (No. 217-03291/08292) Ape22
Powor sensor NAP-291 SN 100044 03-Apr:21 (No. 217-03201) Ape22
Power sarsor NA.291 SN 103245 00-Apr-21 (No. 217-03292) Apr22
Raterance 20 dB Altecuator SN: CO2862 (200 09-Apr21 (No. 217-03343) Apr22
TyceN mismatch combination | SN: 310069 /06327 09-Apr-21 (No, 217-03344) Apr22
Fiaterance Probe EXIOVA v 3877 30.0ec-20 (No. EX3:9677_Dec20) Coc21
DaEs Sn-654 26un-70 (No. DAF4-654_Jun20) Jun21
y Stangards 0 o
Powsr meter £44198 SN:GBATZUE4  06-AD-10 (i house check Jun-20] In houso chock Jun 22
Pows sansor 4412 SN:UYAT498087  06-Api-18 (in house check Jun-20] 1 housa chack Jun-22
Power sensor E4412A SN 000110210 0640116 (In hose check Jun-20) 1n house check: Jun-22
FIF generator HP 8848C SN s
Notwork Analyzer Aghant ESISEA | N: USA1080477  31-Mar-14 (in houso check Gct-20) 10 house chack: Oct21

Namo Furciior Senature
Caibratod by Jofirey Katzman Laboratory Tecrmicisn /.
Iz ﬁ j!s =
Approved by. Katja Pokovic. Technical Manager /Z /C 7
{eswed: Aprk 26, 2021
Gertifcate No: CLA150-4025 Apr21 Page 1016

Calibration Laboratory of
Schmid & Partner

Engineering AG Hlac-#aa
Zougnavssasse

43, 8004 Zurich, Switzariand

Accruted by tho Swiss Accredtation Servce (SAS)

bodvst
TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
NA not applicable or not measured

is ned
a) |EEE Std 1528-2013, “IEEE Pla‘dk:e for D

the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
C ions Devices: i

", June 2013

b) IEC 62209-1, for the of Specific P 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:
©) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* SAR i3 SAR as 10 an input power of 1 W at the antenna
connector.

« SAR for nominal TSL The TsL 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 o a coverage
probability of approximately 85%.

Cortificato No: GLA150-4025_Ape21 Page20l8

Measurement Conditions
DASY system a3 la as ot given o page 1.
DASY Version DASYS V52104
Extrapaiation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness 2 = 0.2 mm
EUT Positioning Touch Position
Zoom Seun Resolution dx, ¢y = 4.0 mm, ¢z = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 150 WHz 2 1 MHZ
Head TSL parameters
he ko,
ity
Nominal Head TSL parameters 220°C 523 0.78 mhoim
Moasurod Head TSL parameters ©20£02)°C 511+6% | 076mhoim=6%
Head TSL tempsrature change during lest <05°C s —
SAR result with Head TSL
AR averaged sver 1 em? (1 g) of Head T5L Condiion
SAR measured 1 W input power 3.80 Wikg
SAR for nominal Head TSL parameters normalizad 10 1W 388 W/kg = 18.4 % (ks2)
SAR averaged over 10 6m (10 g) of Head TSL ‘condiion
A measured 1 W input power 2.80 Wikg
SAR for nominal Head TSL parameters normalized o (W 250 Wikg # 18.0 % (ked)

Gertifiats Nos: CLA150-4025_Apr21

Pagedoié

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

I odance, Iransformad to feed poin. | 47805150

]
Roturm Losa [ -31.4d8
Additional EUT Data

Menutacturad by | SPEAG

Curtificata Mo: CLA150-4025_Apr21 Paged ol §
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do Yew Chavel Swgep Caltration Trace Scale Myksr System Widow el
DASYS Validation Report for Head TSL. - - i
Date: 26.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland ;
DUT: CLA150; Type: CLAI50; Serial: CLA150 - SN: 4025 I i
Communication System: UID 0 - CW: Frequency: 150 MHz
Medium parameters used: f = 150 MHz; 0 = 0.76 S/m; &= 51.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011) “ —
DASY52 Configuration: -

+  Probe: EX3DV4 - SN3877; ConvF(12.51, 1251, 12.51) @ 150 MHz; Calibrated: 30.12.2020

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

Electronics: DAEA Sn654; Calibruted: 26.06.2020

«  Phantom: ELI v4.0; Type: QDOVAQOIBB; Serial: TP:1003

DASYS2 52.10.4(1527): SEMCAD X 14.6.14(7483)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 85,93 V/m; Power Drift = -0.02 dB 11 C1Pat A2 o
Peak SAR (extrapolated) = 7.36 W/kg
SAR(I g) = 3.90 W/kg; SAR(10 ) = 2.60 W/kg
Smallest distance from peaks to all points 3 4B below: Larger than measurement grid (> 30mm)
Ratio of SAR at M2 (0 SAR at M1 = 80.4%
Maximum value of SAR (measured) = 5.48 Wikg
a8
0
-2.00
-4.00
-6.00
-8.00
-10.00
0dB = 5.48 Wikg = 7.39 dBW/kg
Cortificate No: GLA150-4025_Apr21 Page 6ol 8
Centiicats No: CLA150-4025_Apr21 Page ol &
Calibration Laboratory of g‘a‘fm & Partner atory of D,
Schmid & Partner oering AG
Enginoering AG sy =
Zoughaussirasse 43, 8004 Zurich, Switzerdand B
Accresiug by e Swiss Accrediazon Senice (SAS) Accraduation o SCS 0108 e hacmiton Sl W
Multlatorst
Glossary:
cuent  SGS-CN (Auden) Centificato No: DAS0V3-1103_Apr21 TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
EAUWTM CERTIFICATE NA not applicable or not measured
Otject D450V3 - SN:1103 Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Practice for D: ing the Peak Spatial-
Cantranon procadurmts) QA CAL-15.19 Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
' SAR below 700 MHz G Devices: . June 2013
b) IEC 62209-1, for the of Specific Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016

Outvatin st April 21, 2021 ©) IECS?ZOS-L’.'PM\‘O“ to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human )ency range of 30
MHz to 6 GHz)", March 2010 - Post requoncy s

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

Additional Documentation:
' R €) DASY4/5 System Handbook

Calioration Equermen used (MATE el for calbeason)

Methods Applied and Interpretation of Parameters:

Primary Standerds lios ot Date (Corthcats Noj * Measurement Conditions: Further details are available from the Validation Report at the end
Fower meter NIV SN 104778 00Apr-21 (No. 2170024108292 22 of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
:—mxg: :: 1032¢4 00-AD 21 (N0, 217-03291) Ap22. * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
"o mowor 103248 00Apr21 (No. 217-0%062) i
el o ik e pw';:mbebwmqamu marking of the flat phantom section, with the arms oriented
Type-N mesmatch combanation SN 310082/ 06327 OBADI2Y (No. 217-05544) E pa b e
Pelorence Prcbe EXIOVE et 000020 (No. EX3:3077. Dacad) Dacet * Feed Point Impedance and Return Loss: These parameters are measured with the dipole
DAE4. SN 654 25020 (No. DAES 664 _un20) Anat 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
Powet moter EX188 es Rt et teflected power. No uncertainty required.
o Pt :: ﬁs::ﬂ'" :ﬂ:z Jun22 . mbxymay delay between the SMA connector and the antenna feed point.
Power sensor FA412A SN 000110210 08 Apr- -20) in o Janv2z 2
B guneraics HP 8646C P 00 Red ahank s Bl i e * SAR measured: SAR measured at the stated antenna input power
Motwork Anaiyeer Akt EGOS0A. | SN USA1OROATT  31-Mar14 (i house cnec Ot 20) I heuse chack: Oet21 * SAR SARas to an input power of 1 W at the antenna
connector.
Nare Funcion Stpatse * SAR for nominal TSL The TSL are used to calculate the
Cattrated by. v k | nominal SAR result.
g The uncertainty of measurement is stated as the standard uncertainty of measurement
Asprowes by: Kate Posove Tact o Manoger mummmmm factor k=2, which for a normal distribution corresponds to a covera
LS probability of appros 95%. 0o
Insuec: Act 23, 2021
i o

Certifcats No: D4SOV3-1103_Ape21 Page 10t Ceriicate No: DS0V3-1103_Ape2t Paga2ot6
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Measurement Conditions
DASY system

Appendix (Additional assessments outside the scope of SCS 0108)

i s far as not 1 Antenna Parameters with Head TSL
DASY Versien DASYS. V62104
‘: = - Imgcdance, transforrmed 1 f8ed point I 5710-280
Ehantom EL4 Pat Phariom Shel ihickness: 2 + 0.2 mm [ Rotum Loss | -23008 |
Distanca Dipole Center - TSL 15 mm with Spacar
| Zoom Sean Resolution d, dy, dz = & mm General Antenna Parameters and Design
™
Frequency 40 Wiy 1 e Eleciricsl Delay (o draction) I 1346 m
Hewd Aharlong term use wilh 100W rackaned powsr, only a siight warming of iha dipole near the feecpaint can be moasured
The K The dipale s mads ot standard semisigld ol the 2 avectly conneciet to tha
Temparature Permittivity Conductivity sacand am of the dipole, Tho antanna s tharefors short-circulted for DC-signals. On sama of the dipoles, smal end cas
Nominal Head TSL paramaters. 220°C 435 0.87 mha/m are addud 10 the dipola arms in order to e n e
oL, Bieeas | misen | om ey Mn::fo;lm paragraph. Tha SAR data are not affecisd by bhls changs, The overal Sipola length is ssil
Head TSL temperature ch dur test <05°C — applied 1o [ e scklered the
— L foedpolrt may be damaged.
SAR result with Head TSL
Additional EUT Data
SAR averaged over 1 cm” (1 g) of Hoad TSL Condiion -
SAR measurad 250 mW ingut power 1.14 Wikg [ Mandtaciured by | SPEAG
sﬁﬂhlﬂ!lﬂﬂ“lldmmrl ‘nomaized 1o 1W 455 Wikg < 18.1 % (k=2)
SAR avaraged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 WY inpuat poweer | 0.757 Wty
SAR for nominal Head TS parametors [ nomsiasdiotw | 30eWhge17.6% gez)
- Contificats No: D450VS-1103_Ape21 Pagedol 8
Cerificate No: D4SOVE-1103_Ape21 Pago 318
DASYS Validation Report for Head TSL B vow Chomel Swess Cabraton Dace Scae Myter Spiem Widow twp
Date: 21.04.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHiz; Type: D450V3; Serial: D4S0V3 - SN:1103
Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parumeters used: f = 450 MHz; 6 = 0.87 S/m; £ = 43.1: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 n

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: QDOVAOOIBB: Serial: TP: 1003
* DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7W/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=Smm

Reference Value = 39,18 V/m: Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.76 Wikg

SAR(I g) = 1.14 W/kg: SAR(10 g) = 0.767 Wikg

Smallest distance from peaks o all points 3 dB below: Larger than measurement grid

Ratio of SAR at M2 10 SAR at M1 = 64.9%

Maximum value of SAR (measured) = 1.53 Wrkg

0dB = 1.53 W/kg = 1.85 dBW/kg

Cortitcats No: D450V3-1103_Ape21 Pagesols

Certificati No: DASOV3-1103_Ape21 Page 6.0l 6§
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1.3 D750V3 - SN 1188

" in Collsoration with SEAT " InCotaboration with
Zgpesg =i CAICT T7TL s 0 e 2 g CAICT
S CNASE., e
A& No.S2 Hua Yuaniiei Road, Haidian District, Befing, 100191 mmn Add: No.52 Hea Yuanbiei Road, Faidian l)h.nﬂqwu. oeter Cona
Tek +86- 1062306332512 Fax: +86-10-42300833-2504 Tek +B6-1020MGILI09  Fax: +40-10-62304603-
el culigchinamlcom  Hipi/wiwchinatiicn Eomai: cobdchinantcom  hap v chinglco
Client SGS-CN Certificate No: 22260103
i =
” iv]‘ 3 Glossary:
— TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D750V3 - SN: 1188 NA not applicable or not measured
Calibration Procedure(s) FRZ11:00001 A o 3o
I)IECAEEEm(»-Im
Rate of meMnmeanmnawm-mmm
Callbeation i March 29, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
mmmmnwmhmmmmmwymmd b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(s confidence probabilty are given on the following " 1D
Fgus g re ot of e onrcels <) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facilty: environment temperature (2243/C and mwuwlm Pastinetive:
humidity<70%. Measurement Conditions: Fummhmmmmmv-mmwnmow
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critical for calibration) . mmmmmumhmmmmmmmm
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Sandards 0 Cal Date (Cabbrated by, Certifcate No) _ Scheduled Calibration . e o a “ Lo ol e ool
Powsr Nieter  NRE2 100377 24-Sep-21 (CTTL, No.J21X08326) Sep22 mmrmhubwmm The impedance stated is transformed from the
Powsrsaneor  NERES | 104201 24-88p-21 (CTTL, No.{21X08326) Sep-a measurement at the SMA connector to the feed point. The Retur Loss ensures low
Reference Probe EX3DV4 [ SN 7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 e« Electrical Delay: Mymhwmsma«m and the antenna feed point.
No uncertainty requit
Secondary Standards | ID# Cal Date (Calibrated by, Certficate No) _ Scheduled Caiibration *  SARmeasured: W""“""‘""‘““"""mw
s G E4438C | MY40071430 13 22 (CTTL, No 122X00409) Jan23 . sARnolmdnd SAR as m.wmn-nxmmdtw-xm-m
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 unction Signature
Calibrated i 5 ¥ - The reported uncertainty of measurement is stated as the standard uncertainty of
™ Do xg | | SAR Test Engineer 411L Measurement multiplied by the coverage factor k=2, which for @ normal distribution
& Corresponds to a coverage probability of approximately 95%.
Reviewed by LinHso | AR Tost Enginent \M
’ " " ) 2l - >
; ¥ P Lanry o
Issued: Apri 3, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
Centificate No: 22260103 Page | of 6 . Ourtificats No: 22200103 Page 3 0f¢
. " In Colaboration with
In Colaboraon with:
77L s b e 8 g CAICT Zesess CAICT
CALIBRATION LABORATORY CALIBRATION LABORATORY
Road, Hudian Ditrics, 100191, China
P e
<l achinazl com bt 'www chinattl cn. sl o achina] com e www chinantl en
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
asfar 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation .
=ty o Impedance, transtormed to feed pont | 5360-1.130 |
Distance Dipole Center - TSL 15 mm with Spacer [ Rt Loss [ -28.708 ]
Zoom Scan Resolution dx, dy. dz = 5 mm General Antenna Parameters and Design
Froquency | 750 MHz £ 1 Mz
[ Evectrical Detay (one directon) | 0947 ns
Head TSL parameters
Tomperature | Pormittvity | Conductivity After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | 40 | osomnam e mesmured.
Measured Head TSL parameters @20:02°C | 41416% |osomhom=6% The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ine is directly
- connecied o e second arm ofthe diole The aniena s harelore shortcicuited for DC-signals. On same
Hoad TSL tomparsture change during et <10¢ [ — I = ] ofhe dpcles, smal e cags re added o the dpole arms i oder to mprove maihing when
‘sccording 1o the position s explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL Mwmm mmmmummwn Standard
T o ] No excessive foroe must e appled fo e diole s, because ey mightbend or the sadered
SAR measured 250 mW input power 207 Wikg i »
SAR for nominal Head TSL parameters normalized to 1W 8.27 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL. Conditon Additional EUT Data
‘SAR measured 250 mW input power 1.37 Wikg | L ™ I
SAR for nominal Head TSL parameters normakzed to 1W 5.48 Wikg £ 18.7 % (k=2)
|
Certificate No: Z22-60103 Pageiofs Centificate No: Z22-60103 Page dof s
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TTLs b esa CAICT

No.52 oVl Rood, Heklm Dirict. Beig, 190191 China

Tel: +86-10-62)0463 Fax +86-10-62304633-
Pk oo Mg wwwchinanlen
DASYS Validation Report for Head TSL. Date: 2022-03-29

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 750 MHz; Type: D750V N:
Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: =750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

o Probe: EX3DV4 - SN7307; ConvF(10.31, 10.31, 10.31) @ 750 MHz: Calibrated:
2021-05-26

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEA S1556; Calibrated: 2022-01-12

Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 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 Wikg

SAR(1 ) = 2.07 W/kg: SAR(10 g) = 137 Wikg

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

Ratio of SAR at M2 1o SAR at M1 = 67.1%

Maximum value of SAR (measured) = 2.74 W/kg

612

-8.16

0dB =274 W/kg = 4.38 dBW/kg

Cenificate No: 22260103 Page Sof 6

s b e CAICT
'CAUBRATION LABORATORY o
At o2 Hurtemi o, Hskion i, e 10011, Chins
Tel +86- 1062006332079 Fax: +86-10-4230461
Tk o | Wa—————

Impedance Measurement Plot for Head TSL

[ o T 0 TR
YN e T

- e (0

=
TORSE e SSEel o . SENNDN G S s oo |

Centificate No: Z22-60103 Page 6of s

1.4 D835V2 - SN 4d114

&1 o %CN i CAICT
No-32 s VesmBel Rowd, Hldinn Diit. B, 100151 '/1—\@* v vy

Tek +86-10-62304633-2 Fax: +86-10-62304633-2504
E-mail. cobigchisael gz shinatin

Client

No: 22260104

Object DB35V2 - SN: 4d114
Calibration Procedure(s) -
Calibeation Procedures for dipole validation kits

Calibration date: March 31, 2022

This calibration Certificate documents the traceabilty to national standards, which reaize the physical units of
SI). The and the probability are given on the following

pages and are part of the certficate.

Al calibrations have been conducted in the closed laboratory faciity: environment temperature (22¢3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calidrated by. Certificate No.) Scheduled Calibration
Power Meter  NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor  NRP8S. 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference ProBO EX3DVA | SN 7307 | 26-May-21(SPEAGNo EX3-7307_May21) May-22
DAE4 SN1856 | 124an-22(CTTL-SPEAGN0.222-60007) Jan23
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

~Secondaey Sigrds BRLIOS.

Signal Generator E4438C | MY40071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23
Name Function Signature
Clllbrut B¢ | Zhaoding | | SAR Test Enginest -4 i] 3
Reviowe! by: |LnHao | 8AR Test Engineer \m*% [
| I
Aprovedpy: i Disnyuan | 3R Project Leagier e i

Issued: Apnil 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60104 Page 1 of 6

CAICT

TTL s bea g

Adds o3 HanVutmbel Road,Haidan Dot g 10019, Ching
12504

Tek +86-10-623046332079  Fax: +86-10-4230463

E-mail: t schinatt com Bl o chirtt
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured

is to the "

a) IEC/NEEE 62209-1528, P dure for The of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held 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"

Additional Documentation:
¢) DASY4/5 System Handbook

HM 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

power. No uncertainty requl

« 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 nommal distribution
Corresponds to a coverage probability of approximately 95%.

Centificate No: Z22-60104 Page 2016
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Measurement Conditions
DASY 8) as far 1

L CAICT

‘Add: No.52 Hus YunBei Road, Haidian Distrct, Beijing, 100191, Chins
Tek +86-10-623046332079  Fa: +86-10-62304633-2504
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Appendix (Additional assessments outside the scope of CNAS L0570)

DASY Version DASYS2 V52104 Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolation
ey i Rap — Impedance, transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer | [ Rotm Loss [ %
Zoom Scan Resolution dx. dy, dz =5 mm | Dinersd Rotorn Fis and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
sopled
Tesoume S— Conductvty | Ater Jong term use with 100W radiated powe, only @ slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'C a5 osomom | be measured.
p 1
Soonsurmd ) end TOL. paementin j080n°c 41020% [GMmiaina0¥ | The dice i made o standardsemkigd comdsl cabe. The cener conducio of e feeding ne s decty
Head TSL temperature change during test|  <10°C = i connected to the second am of the dipoie. The antenna is therefore short-circuted for DC-signals. On some
] of the dipoles, smail end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditons” paragraph. The SAR data are not
result with Head TSL. affected by this change mwu-wm--.u-mwwmsm
1 cm’ (1) of Head 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 237 Wikg w .
SAR for nominal Head TSL parameters normakzed to 1W | 940 Wikg £ 18.8 % (k=2)
10 cmr’ (10 g) of Head TSL. Condition | Additional EUT Data
SAR measured 250 mW input power | 1.54 Whg
: [ Manutacturea by SPEAG
SAR for nominal Head TSL parameters normakzed to TW 6.12 Wikg £ 18.7 % (k=2)
Centificase No: 222-60104 Page3ofs Centificate No: 22260104 Page 40f6
T7TL s b e CAICT s CAICT
CALIBRATION LABGRATORY o e e ——

AR No 3 oSl Read, oo Disek, B, 0019, China
S I0STIOA0TS T Fax 8610420046
E-email: cub@chioanicom ekl en

DASYS Validation Report for Hnd TSL

Communication System: UID 0, CW: Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.907 S/m: = 40.98: p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:

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

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

Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

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 = 57,88 V/m; Power Drift = 0.04 4B

Peak SAR (extrapolated) = 3.56 W/kg

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

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

Ratio of SAR at M2 to SAR at M1 =
Maximum value of SAR (measured) = 3.17 W/kg

0dB =3.17 Wikg = 5.01 dBW/kg

Certificate No: 722-60104 Page sof 6
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Impedance Measurement Plot for Head TSL

Ty Wy Y0 06 Wt 5006 DY
51 WY, 5000 W I
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Client SGSCN Cortificate No: 22260184

Otyect DBOOV2 - SN: 14078
CHRonton Pracedues(e) FF21100301

Calibration Procedures fo dipoi vaidaton ks
Cadibration date: June 7, 2022

This caiibration Certificate doouments the traceailty to nafional standards, which realize the physical units of

pages and are part of the certficate.

humidity<70%,

Calibration Equipment used (MATE critical for calibration)

Al calibratons have been conducted in the closed laboratory faciity: envircnment temperature (2213C and

Primary Standards o# Certificate No ) Scheduled Calibration
Power Meter  NRP2 108277 24-Sep-21 (CTTL, No J21X08326) Sep-22
Power sensor  NRP8S 104201 Nswll {(CTTL, No.J21X08326) Sep-22

SN 7484 EX3-7464_Jan22) Jan23
DAE4 SN 1556 12-Jan-22({CTTL-SPEAG No 222-80007) Jan-23
Secondary Standards e (Cal Date (Calibrated by, Certficate No.) Scheduled Calbration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No J22X00409) Jan-23
ES071C | MY46110673 1. (CTTL, No.J22X00406) Jan-23
Name Functon Signature

Callratad by: Znao Jing SAR Test Engineer 'gﬁ

Reviewed by Lin Hao SAR Test Enginesr /%

Apgeoved by. Qi Disnyuan ‘SAR Project Leadar

Issued: Jue 13, 2022

This except in rovel

Centificate No: 22260184 Page 1 ofs

(TTL tpeasg CAICT

Add: No.S2 HuaYuaniei Road. Haidian Disict. Befing. 100191, China
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Emll: cldchioastlcom  Map:wwcaictac.n
Glossary:

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
NA not applicable of not measured

rformed According to the Following Standards:

.) PECIEeE ¢ A of Specific A
Rate of Human Exposure to Radio Frequency Fi s fwm Hand-held 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"

Additional Documentation:
c) DASY4/S System Handbook

Methods Applied and Interpretation of Parametors:
asurement Conditions: Further mns are available from the Validation R.pm atthe end
of the certiicate. Al figures stated n the certificate are valid at the frequency

Antenna Parameters with TSL: The dipole is mounted with the spacer to pomlon its foed

point exactly below the center marking of the flat phantom section, with the arms oriented

paraliel to the body axis.

«  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
pasitioned under the liguid filied phantom. The impedance stated is transformed from the.
measurement at the SMAmnnmrw the feed point. The Return Loss ensures low
refiected power. No uncertainty req

«  Electrical Delay: Onm-y delay Eaosn e SMA connector and the antenna feed point.
No uncertainty req

« SAR measured SAR messured at the stated antenna input po

+ SARnormafized: SAR as measured, normaiized 1o an input power of 1 W at the antenna
connector.

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

The reported uncertainty of measureme: as the standard uncertainty of
Measurement multiplied by the coverage  faclor k=2 whm for a normal distribution
ds to a coverage probability of approximately 95

Certificate No: 22260184 Page 2016

" In Colaboraton wth
CAUBRATION LABORATORY
No.S2 FbuaYeantie Road Habdios Disrict. Belig. 100191, Chisa
Tel: ~06. 1062046312117

CAICT

Eawl clichimiticon  bnpwesscsicaccn
Measurement Conditions
Dasy 1
DASY Version DASYS2 2104
Extrapolation Advanced Extrapoiaton
Phantom Trile Fiat Phantom 5.1C
Distance Dipole Conter - TSL 15 mm with Spacer
Zoom Scan Resolution & dy,5z= 5w
Frequency 900 MHz + 1 Mz |
Head TSL parameters
Tempersture | pormittvity | Conductity |
Nominal Hesd TSL parameters 20c | ais 0w mmom |
| Messured Head TS parameters @20:02°C | 42126% | 098mhoma6% |
Head TSL temperature change during est | <10°C | — =
SAR result with Head TSL
P Y T T —]
SAR measured | 250 mW input power 278Whg
SAR fox nominal Head TS parameters | romamedotW | 11.0Wkg: 188 % 0e2)
SAR averaged over 10 ci’ (10g) of Head TSL | Condiion
SAR measared 250 M input power 178 vikg
SAR for nominal Head TSL parameters nomelzedio TN | 7.09 Wikg £ 18.7 % (ke2)

Certificate No: 22260184 Page 3of6

* in Cotuboraton with
CALISRATION LABGRATORY
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

[ impedance, transtormed toteed point | 4810-6480
| Retum Loss | 23388

General Antenna Parameters and Design

Electrical Deiay (one direcsion) | 13120

After kong term use with 100W radiated power, onl
be measured

The dipole center conductor of
ipole. The DC-signals. On some
of the dipoies.
g ined in the " parsgrapn. The SAR data are not
affected by this change.

y might bend of the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Centificate No: 222-60184 Page 40f6
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DASYS Validation for Head TSL Date: 20220607

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 900 MHz; Type: D900V
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 900 MHz: & = 0.98 S/m; ¢, = 42.05; p = 1000 kg/m’
Phantom section: Right Section

surement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)
DASYS5 Configuration:

« Probe: EX3DVA4 - SN7464; ConvF(9.72,9.72, 9.72) @ 900 MHz: Calibeated:
20220126

+ Sensor-Surfuce: | 4mm (Mechanical Surfixce Detection)

+ Electronics: DAES Sn1556; Calibrated: 01-12

« Phantom: MEP_VS.1C (20deg prob tilt); Type: QD 000 P51 Cx: Serial: 1062

« DASYS2 $2.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 59.81 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 4.20 Wikg

SAR(1 g)=2.76 W/kg: SAR(10 g) = 1.78 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 3.71 Wikg

0dB =371 Wikg = 5.69 dBW/kg

Centificate No: Z22-60184 Page sofe

‘TTIL speag CAICT

Ada: Na 52 HeaVusnboi Rowd, Maidian Disct, Befing. 100191 China
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Impedance Measurement Plot for Head TSL.

(VT80T oy vag o608y 7 G060 Y
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o CABRATON
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o Sallnss calcT
CALIBRATION LABORATORY

Calibration date March 31, 2022 '

m-%mmmmmbmum which reaize the physical units of |
S1). The and the confidence probability are given on the folowing
Pages and are part of the certificate.

All caiibrations have been conducted in the ciosed laboratory facility. environment temperature (223 and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D Cal Date (Calibrated by. Certificate No.) Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sengor  NRPSS 104201 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No. EX3-7307_May21) May-22
DAE4 SN 1558 12-Jan-22(CTTL-SPEAG No 222-80007) Jan-23 |
|
Secondary Standarcs De Cal Date (Calibrated by, Certficate No ) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL, No J22X00408) Jan-23
Name. Function Signature
Caiibrated by Znao yg | SAR Test Enginoer 4!‘ |
| Roviewsd & I N
by. |Linkao | $AR Test Enginaer ﬁzﬂg A |
Approved by. |l Dianyuan | 5AR Project Leadier =D

Issued: April 6, 2022
This calibration certificate shail not be reproduced except in full without written approval of the laboratory.

Certificate No: 22260105 Page 1 of6
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CAUBRATION LABORATORY
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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, Procedure for The of Specific.
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Modets, 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) 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. Al figures stated in the certificate are vaiid 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
paraliel 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
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

v
*  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 annm?rm
Corresponds to a coverage probability of approximately 85%.

Cenificate No: 222-60108 Page 2ofe
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 T 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapotation
‘ [ impedance. ranstormed 1o feed poit | 4790-2540
Phantom Triple Fat Phanom 1C | |
! | Rotum Loss -29.408
Distance Dipole Center - TSL 10mm | with Spacer S
Zoom Scan Resolution O, dy. dz =5 mm General Antenna Parameters and Design
Frequency 1800 MHz £ 1 Mz
[ Electrical Delay (one directon) | 1118 ns
Head TSL parameters
| Temperaturs | Permittiviey Conductiviy | After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
1 T be measured.
Nominal Head TSL parameters 20°C | 400 | 140 mho/m
Measured Head TSL parametors | @0t0nc | weiex% | 1a1mmomasn Tne docles made o standard semigd comcal cae mmmummmuum
- connected to the dipole. T OC-sgnais On
Hoad TSL temporature change during test|  <10°C | — of the dipoles. small end caps are added to the dipole a1 in crder fo mprove Maiching when l0aded
—_— 2ccording 0 the positon as explained in the "Measurement Conditons” paragraph The SAR data are not
SAR result with Head TSL affiected by this change. The overal dipole length s stil according 1o the
3 No excessive force must be applied 1o the dipole arms, because they might bend o the soidered
cm’ (1g)of HeaaTSL | Congiion I — connections near the feed-point may be damaged
SAR measured | 250 mw input power | 9.73Whg
‘SAR for nominal Head TSL parameters | romaizediofW | 389 Wkg2188% (ke2) |
: " Additional EUT Data
SAR averaged over 10 cr’ (10g) of Head TSL. | Condtion
SAR measured 250 m input power | 5.11Wig [ Manutacturea by SPEAG
Eﬂhwwmm romaized 0 IW | 204 Whkg £ 18.7 % (ke2)
Centificate No: 22260105 Page 3 ofs ContiflostoNo: 220-6014 Pagedof
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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 1800 MHz: Type: DIS00V2; Serial: DIS0OV2 - SN: 24170

Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium parameters used: f= 1800 MHz: o = 1.411 S/m; & = 40.62; P = 1000 kg'm*

Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) .
DASYS Configuration:

L Ty e 30, S0/ W 5. G0 [T
ST L N0 Ga T &

+  Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz; Calibrated:
2021-05-26

Sensor-Surfiace: 1. 4mm (Mechanical Surface Detection) T il
Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 =

Phantom: MFP_VS5.1C (20deg probe tilt); QD 000 PS1 Cx; Serial: 1062 \K//.
14(7501) a 3

DASYS2 52.10.4(1535); SEMCAD X 14.
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=$mm,
dy=Smm, dz=Smm
Reference Value = 98.14 V/m; Power Drift = 0.03 dB
182 Wig
AR(10 g) = S.11 Wikg
Smallest distance from peaks to all points 3 dB below = 10 mm (
\

Smith (R seale 1.0000 (72 sal)

000000 Gz 4702 8 -2.448 8 M. MBpE

Ratio of SAR at M2 to SAR at M1 = 54% =
Maximum value of SAR (measured) = 15.2 Wikg

3.42

=
—-——. i S e . e 0w 0

5.85

1027

-13.70

SIAH L [

0dB =152 Wikg = 11.82 dBW/kg

Centificate No: 2226010 Page sofs Centificate No: Z22-60105 Page s ofe
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Certificate No:  222-60185

bW
Object D1900V2 - SN: 53138
Fomston Procucuasla) 21100801
Calibraton Procedures for dipoie vaiidaton Kis
Cattoraton date dune7,2022

This calibration Centficate documents the traceability to national standards, which realize the physical units of
g g

pages and are part of the cersficate.

A calibrations have been conducted in the closed lsboratory faciity. environment temperature (22:3/C and
humidity<70%.

‘Calbration Equipment used (MATE critcal for calibeation)

Primary Standards os Cal Date (Calibrated by, Centficate No.) Scheduled Calibraton
Power Meter  NRP2 | 108277 24-Sep-21 (CTTL. No.J21X08328) Sep-22
Power sensor  NRPSS. 104291 ZA&D'ZI (CTTL, No. mmm] Sep-22

SN 7484 22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAGNo. ZZ?NDW) Jan-23
Secondary Standards D# Cal Certificate No.) Scheduied Calibraton
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL. No.J22X00408) Jan-23
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL. No.J22X00408) Jan-23

Name Function Signature

Cottyatnd by: Znao Jing SAR Test Engineet z l‘ »

Reviewed by. UnHso AR Test Enginger N ﬁgﬁ, 5

Approved by. Qi Dianyusn SAR Project Leader =X~

Issuec June 13, 2022
the laboratory.
Cerificate No: Z22-60185 Page 1 ofe
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TSL tissue simulating liquid
Conv sensitivity in TSL/ NORMx.y.z
NA not applicable of not measured

Calibration Is Performed According to the Following Standards:
@) IEC/IEEE 62208-1528, “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"

Additional 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 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 Impodanne stated is transformed from the
memmmenl at the SMA etmnedor 1o the feed point. The Return Loss ensures low

flected power. No uncertainty required.

+ Eiocrica Datey- One-wey dekey bebheen the SMA connector and e antenna feod point.
No unmnzmw required.

ured: SAR measured at the stated antenna input power.
- SAR »olmpl:nd SAR as measured, normalized to an input power of 1 W at the antenna

conn
= SARfor nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multplied by the ewerm factor k=2, which for a normal distribution

rage probabil 95%.

Cenificate No: 22260185 Page20f6

A w CAICT

A No.52 HusVuasfcs Rewd, Hodian Distrct, Beiing. 100191, China

rptrrd o
Fadt asichumion tapewidscen
Moasuroment Conditions
sy s
[DASY Version DASYS2 | 52104
Advanced Extrapoiastion
Tro Fls Phantom 810
0mm winSpecer
ooy, dz= S
o0z | e |

Temporature | Permittivity Conductivity
zoc | w0 1.40 mhaim
220:02°C | 9916% | 130mhom26%
| Hoad TSLtomporaturs change during st <10 | — —

SAR result with Head TSL
cm’ (1g)orrmsd TS| Condition

SAR messured 260 m¥ npus power 895 Wiy

SAR for nominal Head TSL parsmeters normalzed o W | 400 Wikg 188 % k=)

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

SaRmossured [ mommupons | siowag

SAR for nominel Hesd TSL paramesers [ comsusswiw | 208Whg 167 % (e2)
Cenificate No: 22250185 Pageofe
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

[ impecance, sransformed o fead point | 5120+ 7540 ]
= 1 aww \

General Antenna Parameters and Design

[ Esecrics Dotay (one dection) | 1,109 08
Afterlong term use with 100W yasig % o feed
be measured.
The center g ly
of the dipole. DC-signals. On some
of the dipoles, 1o ‘caded.
according to the paragraph, T}
¥ change.
4 the soldered

‘connections near the feed-point may be damaged.

Additional EUT Data

Manutactured y | SPEAG

Certificate No: Z22-60185 Page sof6
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DASYS Validation R.pon for Head TSL. Date: 2022.06-07
Test Laborator 2. China
DUT: Dipole m« “Hz. npr DI900V2; Serial: D1900V2 - SN: Sd136
Communication System: UID 0, CW: Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz: o = 1.385 =39.85; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

* Probe: EX3DV4 - SN7464; ConvF(8.18, .18, 8.18) @ 1900 MHz; Calibeated:
20220126

Sensor-Surfice: | 4mm (Mechanical Surface Detection)

ibrated: 2022-01-12

Dipole Calibration/Zoom Scan (7x7x7) (IX7x7)Cube 0: Measurement grid: dx=Samm,
dy=Smm, dz=Smm
Reference Value =99.99 V/m: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.6 Wikg
3 SAR(10 g) = 5.18 Wikg

tance from peaks to all points 3 dB below
Ratio of SAR at M2 10 SAR at MI = 54.1%
Maximum value of SAR (measured) = 15.6 W/kg

L

0dB =156 Wikg = 11.93 dBW/kg

Cenificate No: Z22-60185 Page sof's
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Impedance Measurement Plot for Head TSL
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Cortificate No:  222-60186

D2000V2 - SN: 1041
Callbration Procedure(s) FRST06501

Calibration Procedures for dipole validation kits
Calibraton date: June 8, 2022

This calibeation Certificate documents the raceabiity to nationsl stsndards. which realze the physical units. of
o e g

Pages and are part o the certifcate

All calbrations have been conducted in the closed laboratory facillty: environment temperature (22431 and
humidity<70%

Primary Standards D# Certificate No.) ‘Scheduled Calibraton
Power Meter NRP2 108277 24-Sep-21 (CTTL, No J21X08326) Sep-22
Power sensor  NRPES 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
SN 7484 28 i_Jan22) Jan-23
DAE4 SN1586  12.Jan22(CTTL-SPEAGNO 222-60007) w2 |
|
Secondary Standards. o# Cal Date (Calibrated by, Centficate No ) ‘Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No J22X00409) Jan-23
Network Analyzer ES071C L MY46110873  14-Jan-22 (CTTL, No J22X00406) Jan-23
Name Function Signature
Caltrated by: 2Zhao Jing SAR Test Engineer 3
Reviewsd by: LinHao ‘SAR Test Enginesr ﬁp‘ﬁ |
Approved by: Qi Disnyuan ‘SAR Project Leader —Soau.

Issued: June 13, 2022

excoptin

Centificate No: 222.60186 Page 1 of6

‘TTL sbeag CAICT

N2 e Yol Roud, Habdian Disrict, g, 100191, Chisa
gt

[t yseen i ——
Glossary:

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMxy.z
NiA not applicable or not measured

Calibration is Performed According to the Following Standards:

) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fieids 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"

Additional Documentation:
©) DASY4/5 System Handbook

Methods Applied and Interprotation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
o he cariicat. Al fures stated in e cetfcats are val at 1he 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 ams oriented
parallel o the body axis.
Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filed phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
power. No uncertainty required.
Eloctrical Delay: One-way deiay between the SMA connector and the antenna feed point.
No uncertainty requirec
* SAR measured: SAR measured at the stated antenna Input power
* SARnormaized: SAR as measured, nommalzed o an iput power of 1 W atthe antenna
connector
« SAR for nominal TSL parametea: The messussd TSL. paramais are used 1o cacuste the
nominal SAR result

—
[
The reported uncertainty of measurement Is !lI(.d as the standard uncertainty of
Measurement multpied by the coverage facior k=2, which for a nomal distribution
to rage p y of

Cenificate No: Z22-60186
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Measurement Conditions
DASY a2 far

cnpege)
[ DasY version [ A2 2104 ]
Extrapolation Advanced Extrapeiacon ]
Phantom Trie Fiat Phandom 5.1
Distance Dlpoie Center - TSL 10mm wih Spacer
Zoom Scan Resolution x.0y.dz =57 |
Frequency 2000 Mz 2 1 Mz =
Head TSL parameters
Temperature | Pormittivity Conductiviey |
Nominai Head TSL parameters | zoc [ 400 | 140 mhom
Messured Hoad TSL parameters [ @0:02C | w2:8% | r3smbamzon |

[Hoss T e corge g | 0w | — | —

7715 b e s g CAICT

Ad: No.52 HuaVuanBei Rew, Hadisn Disrct. Bcsing. 109191, Chinn
Tel 46 106204633-2117
Fmil: ctichionlcom b weccakac.n

Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL.

| Impadance, ransfommed to feed poirt | 484040740
[Fonm s T T

General Antenna Parameters and Design

Eectricl Doy foom arocion I Tasene
Aneriong Toow ; o
bo measured
The of the feeding ine is directy
for DC-signals. On some

of the dipoles, small end Caps are added to the Gipole rms I order to improve matching when loaded
plsined in the “Measurement Conditions” paragraph. Tha SAR data are not

according 1o the position as exg
SAR result with Hoad TSL {feced by i hange The avrsl pol et s sl accordi o e Siandard P
[ LATETTY Do ! | Gonnections near th feed-paint may be damaged. “
e et | TG
SAR for nominal Head TSL parameers: normalized to TW A1BWkg £ "-'%'-‘T EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL. Condition il
SAR measured 250 mW ingut power 5.30 Whg | M""‘ oy l SPEAG
'SAR for nominel Hesd TSL parameters romalzedio W | 213 Wik 187 % k) |
T - ot s _——
. " in Colaboration with
7705 b eag CAICT 77L 38 p eag CAICT
'CALIBRATION LABORATORY EAT———

Ak No 52 HoaVusnBei R, Haidian Disrict. Bejing. 100191, Chin
Tek +36-10-6230463)
ol lchinatlcomn  begelwwwcaktac.cn

DASYS Validation Report for Head TSL Dute: 2022.06-06

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1041
Communication System: UID 0, CW: Frequency: 2000 MHz: Duty Cye
Medium parameters used: f= 2000 MHz: 6 = 1.392 S/m; ¢ = 40.21;
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

*  Probe: EX3DV4 - SN7464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:
2022-01-26

MFP_V5.1C (20deg probe tilt); Type: QD 000 PS| Cx; Serial: 1062
4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibrati
dy=Smm, dz=Smm

Reference Value = 103.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 Wikg.

SAR(1 g) = 104 Wikg; SAR(10 g) = 5.3 Wikg

Smallest distance from peaks o all points 3 dB below = 9.1 mm
Ratio of SAR at M2 o SAR at M1 = 53.6%

Maximum value of SAR (measured) = 16.3 W/kg

Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm,

RIRT

1486
8

0dB =163 Wikg = 12.12 dBW/kg

18,58

Certificate No: 222-60186 Page $of6
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Impedance Measurement Plot for Head TSL.
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" in Cotabortion wen ' PR " in Colaboration with
Jllrp e e g nagt CAICT 7T7L 5o ¢aga CAICT
Add: No.53 Hus Yuanitel Road. Haidien Disrict. Besjing. 100191 Nl AdeNo2 s Vsl Rt don Dl By 10134 Ching
Tet: +86-10-62304633-2512 Fax: +86-10-62)04613-2504 +86-10-62304633-2079 Fax: +86-] |w 32904
Homail il dchanan com g, www chinatlcn id»!"lﬂ-_ hap.www
Client SGS-CN  Cortficate No: _ 222.60106
. Glossary:
TSL tissue simul liquid
ConvF sensitivity in TSL/ NORMx.yz
Obyect D2300v2 - SN: 1006 NA not applicable or not measured
Calibration Procedure(s)
FRZN-00300 Calibration is Performed According ta the Following Standa
l) IECIIEEE 62209-1528, Procedure of Specific Absorption
| meMmememmmmanM
Calibration cate: March 31,2022 thucommu Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabilty to national standards, which realize the physical units of b) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
(sh. pr y are given on g
and of the certificate. Additional Documentation:
£90% v ave et c) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory faciliy: environment temperature (2243C and mw“lm Parameters:
humidity<70%. Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the indicated.
mw\—n(nﬁmum) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point below the center marking of the flat phantom section, with the arms oriented
0# Cal Date (Cailbrated by. Certficate No) __ Scheduled Calibration Pasieltn the boly s
-———"————a-~— . Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meter 108277 24-Sep-21 (CTTL, No J21X08326) Sep- mumruwuwwnm The impedance stated s transformed from the
Power sensor | NRPES | 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22 m.nunmun SMA connector to the feed point. The Return Loss ensures low
Reference EX3DV4 | SN 7307 | 26-May-21(SPEAG No.EX3-7307_May21) May-22 m«qm
DAE4 SN 1558 | 12-Jan-22(CTTL-SPEAG N0 222-60007) Jan-23 . EwMyOnmwamwwmmmmmmwm
No uncertainty required.
0 Cal Date (Cs by, Certificate No Scheduled Calibration : mm.uund &anmlmmhd-n-:::mnmo”w"m.
Signal E4436C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan23 potcd iy b one
Network ES071C | MY46110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature.
Caiibrated by: £ ; {  ? The reported uncertainty of mea mmnhmmmnmwdl
| M, ]“h*-! l X t\; Mmmwwmmwu-z which for a nomal distribution
. -y Corresponds to a coverage probability of approximately 95%.
i e | o g b
fomrte [Daman | SAR Pt oo | <o
Issued: Apnil 6, 2022
This caiibration certficate shall not be reproduced except in full without written approval of the laboratory.
Certificate No: 722-60106 Page 1 of i | bl
" in Collsborstion weh " in Coleboration with
77L s p e s g CAICT T7TL s b e a g CAICT
CARRMRON LAY 5 CAUBRATION LABGRATORY
A No.52 Hus Vel Ko, Hakdan Disric, Beijing. 100191, China Add: No 52 s Visnlei R, Haidian Disric, Beijing. 100191, China
T RO P B-104230481-1504 Tek +R6-10623046332079  Fax: +86-10-4230463)-2904
il <o chimat] com den Email b/ chinanten
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
as far 1
DASY Version | DASYS2 52104 | Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation
BT = [impedance. vanstomes o feed part | 4920-4560 ]
Distance Dipole Center - TSL 10mm with Spacer (=T I s [
Zoom Scan Resolution | dx. dy, dz = § mm General Antenna Parameters and Design
Frequency 2300 MHz £ 1 Mz
[ Erectrics Detay (one drection) | 1,083 m8 ]
Head TSL parameters
Temperature | Permitivity | Conductivty | Afer long ferm use with 100W radiated power, only a siight warming of the dipole near the feed-pont can
Nominal Head TSL parameters 2oc 95 1,67 mhoim | be
Measured Head TSL parameters 220202)°C 0826% | 170mhama6% e g semirigi comds The certer conduckor of e leeding e o drecty
connected to second arm of the dipole. antenna is therefore short-circuited for DC-signals. ‘some
Head TSL temperature change during test <10°c — - of the dipoles, small end caps are added 1o the dipole ams in order to improve matching when loaded
-zam u-pna-on-m the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL 9 0 1o et
i - e ..u;' be s because they might bend o the soldered
SAR measured 250 mW input power 124 Wag
SAR for nominal Head TSL parameters normalized to 1W “w2 188 %
- e Lo Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR measured 250 MW iInput power 588 Wikg [mp, SPEAG |
SAR for nominal Head TSL parameters normaikzed to 1W 234 Whg 2 18.7 % (k=2) |
P S | ) Centificate No: 22260106 Pagedofs
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mmmm fraceabiity 1o national standards, which reaiize the physical units of
. witn confidence probabilty are given on the folowing
mwm;dn&ﬂn’

Al calibratons have been conducted in the closed laboratory facilty environment temperature (22:3C and
humity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date (Calibrated by. Certificate No)  Scheduled Calibration
Power Meter  NRP2 | 108277 24-Sep-21 (CTTL. No J21X08328) Sep22
Power sensor  NRPSS 104291 24-Sep-21 (CTTL. No.J21X08326) Sep-22
Reference Probe EX30V4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No Z22-80007) Jan-23

| Seconcary Stancards D Cal Date (Calibrated by. Certficate No.) Scheduled Calibration
| Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00408) Jan-23
Network Analyzer ESO71C | MY46110873  14-Jan-22 (CTTL, No J22X00406) Jan-23
Name Functon Signature

Calibrated by Znao Jing Im Test Engineer “1] TS

Revewod by Unkao | 8AR Tos: Engineer \eﬁp\g

Aopoved by Qiowmuan | SAR Proect Leaser [

Issued: Apeil 6, 2022
This calibration certifcate shall not be reproduced except in full withoul written approval of the iacoratory

Certificate No: 222-60107 Page 1 of 8
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7775 p e 8g CAICT T7L 3 b ¢ 2ag CAICT
'CALIBRATION LABORATORY CALIBRATION LABORATORY -
Add: No.52 Hua YaanBei Road, Haidian District, Bejing. 100191, (hina. Add: No 52 Hua YuanBei Rosd, Haidun District, n.-xm 100191, China
Tet: +86-10-62304633-2079 Fax +$6-10-62)04613.2504. Tel: +86-10-62304611.207 Fax: +86-10-62308613-2904.
Fomail cothachman g www chimatd o omacl ctth  chinatt] com rp ‘-wr&‘km
DASYS Validation Report for Head TSL Dute: 20220331
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL.
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW: Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2300 MHz; o = 1.702 S/m; & = 39.77; p = 1000 kg/m’
Phantom section: Right Section |77 S oy Wy 10. 5007 &e¥ U.5608 DAY
Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) T oa T
DASYS Configuration: N
» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
2021-05-26 .
+ Sensor-Surface: | 4mm (Mechanical Surface Detection) o000 “
» Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 1804 —
*  Phantom: MFP_VS.1C (20deg probe tlt); Type: QD 000 PS| Cx; Serial: 1062 3 //
+ DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) o \/
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm, 4_; ——— =
dy=Smm, dz=Smm e e A
Reference Value = 102.7 V/m; Power Drift = 0.00 dB R - ’ 4
Peak SAR (extrapolated) = 24.8 Wikg
SAR( ) = 124 W/kg; SAR(10 g) = 5.88 Wikg
Smallest distance from peaks to all points 3 dB below = 9 mm
Ratio of SAR af M2 to SAR at M1 = 50.4% vl
Maximun value of SAR (measured) = 20.3 W/kg \
®
]
|
T 210 23 BEw ] _-.it " oo BB
. |
9250 ‘
4667 |
s [ & -
0.dB =203 Wikg = 13.07 dBW/kg
Cenificate No: 22260106 Page $of o Centificate No: 22-60106 Page 6 of 6
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CAUSRATION LABORATORY CAUBRATION LABORATORY
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Tel: “I‘m)-}!l‘ Fax +86-1062304613-2404 Tek: +86-10-62304633-20M Fan +86-10-623044]
Vol connan it it on Bk cipm | Mg
Client ou-eu Cortificate No:  222-60107
= T
:;‘,.Ami ‘ ; ] Glossary:
oL e L TSL tissue simulating liquid
ConvF umnmy in TSL/ NORMxy.z
Object | NA applicable or not measured
|
ww+n(n |
; is to the
for dipole vaidation kits a) IEC/IEEE 62209-1528, Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
‘Calitration date’ 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:
) DASY4/5 System Handbook

mwm-mmw

. iment Conditions. mvmh.mmhbﬁmmwulw Report at the end
dmm 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
paraliel to the body axis.

. FudPomllnpodmde-manuMp.mmnlmmwmdwmmdlpoh
positioned under the liquid filled phantom. The impedance stated is transformed from the
m.«mmemmuwmmkmmmmm

reflected power. No uncertainty req

. mmhyOMyMyumnmsmmnmmmm-nmumwm

No uncertainty requi

SARmuwmd SARm.uur'dmmmu 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 oﬂ
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
| Corresponds to a coverage probability of approximately 95%. ‘

—_

Certificate No: 22260107 Page 20f s
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st Ot Appendix (Additional assessments outside the scope of CNAS L0S70)
DASY astar 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Advanced |
B~ A s [ impedance, ranstormed 10 teed point 5210+ 3200
Phantom Trige Flat Phantom 5.1C e g
Distance Dipole Center - TSL 10mm witn Spacer
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
Froquency 2450 MHz 2 1 MHz [ Erectnca etay (one drecson) | 1008 ns |
Head TSL parameters
Temporstwre | Permitiviy Conductivey Al ong tem use with 100W radated power, oy 8 gt warming of the dipole near the fead-point can
Nominal Head TSL parameters 20°C 92 1,80 mhom
Head TSL E mm-muwmdmw’m mmummxn-m
Messured parameters 220202)'C 15:6% | 179mhams8% -~ pomibeos e I o
Head TSL temperature change during test «10'C | — — of the dipoles, Mmuunmmbhammnmbmmmw
— mmnnw-w-amuw-mm-m The SAR data are not
SAR Hoad TSL e chanos.
result with mmmmunwnmmm because they might bend or the scidered
__‘IAIJ!EMQ cm’ (1) of Head TSL . connections near the feed-point may be damaged
mﬂm’wm 132wWhg
SAR for nominal Head TSL parameters ‘normaiized 1o TW 53.0 Wikg £ 18.8 % (k=2) Ad EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR messured 250 mW input power 815 Wag Marutacturea by | SPEAG |
SAR for nominal Head TSL parameters nomaizedto IW | 24.7 Wikg £ 18.7 % (k2)
Centificate No: 22260107 Pagedofs
Certificate No: Z22-60107 Page sof s

In Colatoraton wan

TTL s b o8 g CAICT TTL s b eag CAICT

Adt No 32 Voo Rowd Hadi Ditic ey 100191 Ching
Tk +86- 1062046332079 Fax: +86- 104630463
s o eyt

Ast e ol s Dl By OIS, Chs
Tel +R6- 1062004612079 Fax: +86-10-623046
ol cat a chinattl com et einnyay

DASYS \llidllh. qurl 'w Head TSL. Date: 20220401

China Impedance Measurement Plot for Head TSL.

817
Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; 0 = 1.79 S/m; £ = 39.52; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) “

DASYS Configuration:

TFIHY Uog W Y0 GG ¥ 5 0088 DALY
S TS0 G A

« Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz: Calibrated:
2021-05-26 o.000n “

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

*  Electronics: DAE4 Sn]556; Calibrated: 2022-01-12 e

*  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 /

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Messurement grid: dx=Smm, »
dy=Smm, dz=Smm n
Reference Value = 1046 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.15 W/kg
Smallest distance from peaks to all points 3 dB below = 8.9 mm }/
Ratio of SAR at M2 to SAR at M1 = 49.2% % b
Maximum value of SAR (measured) = 22.1 W/kg \

1319
759 |
[ (1

21.99 b |
0dB =22.1 Wikg

Centificate No: 222-60107 Pagesof6
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C ASu m—c—T CALIBRATION LABORATORY D T
42 el R i i Beieg, 19191 s LT Ad Na.52 s Yuanliei Rond. Hakdlan Disict, Befjing. 100191, Ching
86-10-62304633-2912 Fax: +86-10-623046) Tek: +86-10-62504633-2079 Fax: +66-10-62304633-2504
Tt cipieeisen . I Eomail culdchinaticom b ww chinatr cn

Client

tissue simulating liquid
mmYsLINORMxyz

Obrect D2600V2-SN: 1158 NA not applicable or not measured
Calibration Procedure
N FF211.003:01 s to the -
a) IEMEEE 62209-1528, Procedure for The of
of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date. March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
"WUM(FWWMJMHZ&‘OGNZ)' October 2020
mwmmnmnmmm:—mmmmd b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(si) o the following
Additional Documentation:
POghe and e e of Siwontins: ¢) DASY4/5 System Handbook
All calibrations. have been conducted in the closed laboratory facilty: environment temperature (22¢3)C and mwu“w Pt
humiday<70% Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critcal for calibration) . Mummmmemmmmemmw
below the center marking of the flat phantom section, with the arms oriented
“Standards Calbrated by, Certiicete Scheduied Calbration pcvllolhlmboay
LT, Guibate { 2. L — » Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
PowerMeter NRP2 | [[10857 |} 24-809.21 (CTTL, No.i21X08320) S ie positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor | NRPSS J 2489021 (CTTL, Na.121X08326) Sep-22 m:mmWw»mmm The Retur Loss ensures low
Reference Probe EX30V4 26-May-21(SPEAG N0 EX3-7307_May21) May-22 No uncertainty required.
DAE4 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . EhctwdDdlr One-way delay between the SMA connector and the antenna feed point.
Neuneomlmymu
Swndards | ID#. Cai Date (Calibrated by, Certficate No) _Scheduled Callbration *  SARmeasured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY49071 134822 (CTTL, No 122X00408) Jan23 * SAR normalized: SAR as measured, nmmizwnmmmd!wnm-nhnu
Network Analyzer ESO71C | MY46811 14-Jan-22 (CTTL. No.J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result.
Cakibrated by: ’ The reported uncertainty of standard uncertainty of
d Measurement multiplied by the coverage factor k=2, which for a normal di
8t~ - Corresponds to a coverage probability of
i i ] oo LAy
o~ Y g ¢
Appeovedon e ===l
Issued: Apri 6, 2022
This calibration certficate shail not be reproduced except in full without written approval of the
Certificate No: 722-60108 Page 1 0f6 Centificate No: 22260108 Page20fs
" in Colaboration with " i Cotaborston
TTL oo o n o CAICT ‘TTL speag CAICT
CALISRATION LABORATORY CALIBRATION LABORATORY
Sp— Beiing. Adt No 2 oYl Reod Vil Dl B, 10011, Chin
g vt R ok b 0TI oAb 0TSO
el cilchinaticom  bap:ww chinat o Eomai culiichinaticom b wwwchinan
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY asfar page 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation | Advanced Exvapolaton
o s ]:a-a::muwm [ 4950- 8490
Distance Dipole Center - TSL 10mm wih Spacer | Rem | 23808 |
Zoom Scan Resolution dx, dy, dz = 5 mm General Antenna Parameters and Design
Frequency 2600 MHz £ 1 MHz |
Electrical Delay (one drection) | 105308
Head TSL parameters
Tomperature | Permittivity Conductivity | 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 %0 198 mhom | Puspmmsied
Measured Head TSL parameters @20:02)°C 387:6% | 198 mhome6% The center conducior of the feeding line is directly
the The On
Head TSL temperature change during test|  <10°C -~ - dnm.wnmnw’“ in order ouneniosded
paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall dipole length is stil according to the Standard
a bawhawl proe—omy wmﬁmuwwummmmmmumm
SAR measured 250 W input power 137 Whg o
SAR for nominal Head TSL parameters nomaizedto W | 548 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition BT D
SAR measured 250 mW input power 8.12Whg | [rew—— r=—rory
SAR for nominal Head TSL parameters nomaized 1o IW | 245 Wikg £ 18.7 % (k=2)

Centificate No: 222-60108 Page ofs Certificate No: Z22-60108 Page 4ofs
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s CAICT s b e CAICT
CALBRATION LABORATORY pr— CALIBRATION LABORATORY
Add: Na 2 oYl Read Hdon i, Befleg 10191, Chon A N5 Ut Rt Heldin Diwit By, 190191, China
Tel: +86-1062304633-2079  Fax: +86-10-623046 Teb: +86-10-623046313.3079  Fux: +86-10-633046
E-email. ot ichinase] com . ww chingt cn E-mail. it chinant com .

DASYS Validation Report for Head TSL Date: 2022-03-31

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 11
Communication System: UID 0, CW: Frequency: 2600 MHz; Duty Cyele: 1:1
Medium parameters used: = 2600 MHz; o = 1.955 S/m; & = 38.68: p = 1000 kg/m"

Impedance Measurement Plot for Head TSL

Phantom section: Right Section o R 5 ]
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007) 8 ook Eoccpmndend: ol
DASYS Configuration:

+ Probe: EX3DV4 - SNT307; ConvF(7.5, 7.5, 7.5) (@ 2600 MHz; Calibrated:
2021-05.26

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

«  Electronics: DAE4 S1556; Calibrated: 2022-01-12 : %% BB 5 i s

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 » i g
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) NG

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=5mm

Reference Value = 103.3 V/m; Power Drift = 0.04 8

Peak SAR (extrapolated) = 29.0 Wkg

SAR(1 ) = 13.7 W/kg: SAR(10 g) = 6.12 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 47.5% ¢ 28
Maximunm value of SAR (measured) = 23.4 W/kg |

2.0000008 G 49930 0 641 0 BuTes

- =
0
pen Ao = = --‘n ' e iaoe EE
240
s [ )
0dB =234 Wikg = 13.69 dBW/kg
Certificate No: 22260108 Page sofs Centificate No: 222-60108 Pagesofs
1.12 D5GHzV2 - SN 1095
A" Cotaorion W ERAT r-\ I Cotisborsan win CAICT
3 s 771 s b e ag
7775 p e a g g CAICT
o.52 Hos Vusne Rewt, Hidisn s, Being 100191 NS 52 HunVemmBes Raad,Hoidan Dt efing. 10019, Cina
g T prarveniy
Bl clgchimtlcom b wwscsnictacn il clchinsnloom  bap: et acn
Ciient 22260187

R { Glossary:
— TSL tissue simulating liquid

sensitivity In TSL / NORMx,y,z

Obyect D5GHzV2 - SN: 1096 NA not applicable or not measured
g
ERrelin Broondiasta) FRZ1100301 Calibration is Performed According to the Following Standards:
Calibraton Procedures for dipclo validation kits ) IECHEEE 62200-1528, ‘MoasurmentProcedur for Tha Assessment of Spacc Absortion
man Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Caloaton o une 1, 2022 Wesioss Commncasion Dovioos. Fan 1535, Fuman odos. nsrumeniston ang
Procedures (Frequency range of 4 MHz to 10 GHz)', October 2020
This calibration Certificate documents the traceablity to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
Ppages and are part of the certificate. ‘Additional Documentation:
©) DASY4/S System Handbook
Al dcmm have been conducted in the closed laboratory facilty: environment temporature (22437 and Motiods Appiied and Interpretetion of Parameters:
' . M c«mdluom. Further details are t‘lllhbl' from the Validation R‘M .‘ the end

certificate. Al figures stated in the certificate are valid at the frequency indica

) o tona Pavamotors o ToL: Thtdbnlolsmeunudvﬂmlhnsmrhpouﬁoﬂmlud

point exactly below the center marking of the flat phantom section, with the anms oriented
10 the body axis.

Primary Standards o# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
PowerMeter NRPZ | 106277 24-Sep-21 (CTTL. No.J21X08326) Sep22 + Food Point Impedance and Retum Loss: These paramelrs are measured with th dipoe
positioned under the liquid filled phantom. The impedance stated is transformed e
Rtren P OOV | SN 748 ZooanZ2OPERG m.mmmm) e messursment a the S conneckox o the fsed pon. The Retur Lossensures ow
L reflected No uncertai
DAE4 SN 1556 12-Jan-22(CTTL-SPEAGN0.222-60007) Jan23 . 5 ’g:',:; c “':‘.Yy - the SMA cons and the antenna feed point,
No mwbimy roqul
Secondary Standards o4 Cal Date (Calibrated by, Certficate No) _ Scheduled Cafbration 3 SAR measured at the stated antenna input power.
Signal Generator E43AC | MYAS071430 13-Jan-22 (CTTL, No. J22X00408) an23 L SAR nommakass SAR 2s masaured oormalzod o an input power of 1 W at the antenna
MY46110673 2 (CTTL, No.J22X00406) Jan-23 ‘connector.
+ AR for nominal TSL parametes: The measured TSL. parametars are used 1 caluite the
nominal SAR resi
Name Function
Corated by: Znao Jing ‘SAR Test Engineer reported uncertainty of measurement is stated as the standard uncertainty of
Musurunem multiplied by the coverage factor k=2, which for & nommal distribution
Reviewsd by: Lin Heo SAR Test Engineer to a coverage pr y 95%,
Approvedby: Qi Dianyuan ‘SAR Projoct Leader
Issued: June 6, 2022
! be reproduced except in ful
Cenificate No: 22260187 Page 1 of 10
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gTTL speaaqg CAICT 7Tl s b eag CAICT

A No.52 Has Vet Rand, aidan Dierict, Beiing. 10191, Chins Add: M52 Vs Vuanel Rl Hudi Distict, B, 100191, Chima
ok 8102302117 Tt 81040117
Eowt cicuicon  Wp:wwwcstac il cigchiontlcom i wewcictoc.on
Measurement Conditions Head TSL parameters at 5300MHz
Y 1
DASY Version DasYs2 52104 Temperature
Extrapolation Advaces Extrapolation Nominal Head TSL parameters 20'C
Phantom Trple Flat Phantom 5.1C Moasured Head TSL parameters @20202)'C
Distance Dipole Center - TSL 10 mm wen Spacer Hoad TSL temperature change during wst|  <10°C
Zoom Scan Resotution Gdy=4mm. dz=14mm | Graded Ratlo= 14 (Z Grection]
TRWE TR SAR result with Head TSL at 5300MHz
5300 Wiz £ 1 WHz 1 cm’ (1g)of Heaa TSL Condron
P frrd SAR measurod 100 m gt power o)
2000 MM 2.1 MMz ‘SAR for nominal Head TSL parameters normatzo 1o TN | 9.1 Wikg £ 24.4 % (ke2)
Head TSL parameters at 5200MHz. SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR messured 100 miN inpus power 221w
P [ e — ST
st normatzed to W 6 Wha t
Nominal Head TSL parameters 20°C %0 4.6 mhaim Lol fHend o e =2
Measured Head TSL paramaters @20:02)°C 35426% | 482mhom26% Head TSL parameters at 5500MHz
Head TsL <0 — —
Tomperature | Permitivity Conductivty
SAR result with Head TSL at 5200MHz Nominal Head TSL parameters 20°c 388 496 mhoim
cm’_(19) of Head TSL Condtion Maasured Head TSL parameters. 220402)°C UB26% | 4B mhams6%
SAR messured 250 mW et power 7.78 Wikg STt = T - =
‘SAR for nominal Head TSL paramaters. normalized o W | T7.6 Wikg £ 24.4 % (ke2)
$AR averaged over 10 cm’ (10.g)of Head TSL Condtion imw-m».:ﬂ?t“n'm
cm’ (1) Contiion
SAR measured 250 W nput power 2229
SAR messured 100 min input powar 820 Wiko
‘SAR for nominal Head TSL parameters. normalized to W | 221 Wikg £242 % (ke2) — T e Py
SAR sveraged over 10 cm’ (10 g) of Head TSL. Condiion
SAR measured 100 M input power 234wig
SAR for nominal Head TSL parameters normaizedto TW | 233 Wikg 2242 % o2}
Certificate No: 22260187 Pagedof 10 Certificate No: 22260187 Page ao0f 10
* in Colaboraton wih * i Collaboraton with
&r7r.5p s a CAICT 77TLsp eag CAICT
i CAUBRATION LABORATORY —_— 'CALIBRATION LABORATORY
Add: N0 52 HunVoambics Road. Haban D, Befing. 100151, China AG: No.52 Hus Vose Roud, Haidian Disic, Being. 100191, China
Tek: 461042302117 el +be 1042302117
L e - ool culiibimioon by caxtacen
Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz
Tomporaturs | Permittivty Conductivity
Nominal Head TSL parameters 20°c 365 507 mhoim Impsdance. yansformed o feed point | 46105090 ]
Measured Head TSL parameters (220402) UT26% | SOSmbam26% | Retem Loss | 23808 |
Head TSL temperature change during test | <1.0°C = ==
— Antenna Parametors with Head TSL at 5300MHz
SAR result with Head TSL at 5600MHz
cm’ {1 g) of Head TSL. Condition Impedance, transformed to feed pont | 4780-24210
SAR maasured 100 miN input power s12Whg [ Rotum Loss | -29508 |
SAR for nominal Hesd TSL. nomatzed o 1W | 80.8 Wikg £24.4 %
i ool Antenna Parametors with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10 ) of Head TSL Condition
SAR measured 100 i nput power 230wng [impodce, vastomed o emd s T
SAR for nominel Heed TSL parameters rormatzedto 1N | 229 Wikg 2 242 % k2] [ et Loss |
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Temoeme scimeioad Condmaibrty impodance, transformed to feed paint | 54504800
Nominal Head TSL parameters 20C 33 527 mhoim. [Fenemices I o
Messured Mead TSL parameters @20202)°C H4s6% | s25mome6n
Haad TSL temperature change during test|  <1.0°C - — Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed to feed port 5150-5610
cm’ (1.g)of Mead TSL Condion e TS
= T (oo !
SAR for nominal Head TSL parameters normaitzod 1o W | 6.7 Wikg £24.4 % (k=2)
‘AR averaged over 10 ci1” (10 .g) of Head TSL. Condtion
SAR moasured 100 mW input power 216Whg
SAR for noeminal Head TSL paramaters nomalized o IW | 215 Wikg £ 242 % (k=2)

Cenificate No: 22260187 Pagesof 10 Centificate No: Z22-60187 Pagesof 1o
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A" i Cotaborason with * In Cotaborution wen
77 s peag CAICT &7l 52 e aa CAICT
‘CALIBRATION LABORATORY ——— S~ CAUBRATION LABORATORY ——
No 52 Hos VusnficsRead, Haifion D, Being 100191, Chima Add: No 2 HoaYuanibe Rowd, Hadian Distic. Begng, 100191, Chisa
Tet o8- 102002117 ek 02302117
il cofehinatleom i Pevecesictacan Forl cilgchimticom  beyelhewmcaktacen
General Antenna Parameters and Design wvs Vlld-ﬂm lupon for Hud ru Date: 2022.06.01
TTL, Beijing, C
[T — I e our mponmnz;np- nsenxvz Serial: DSGHzV2 - SN: 1095
Communication System: CW: Frequency: 5200 MHz, Frequency: 5300 MHz.
o o Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz, Duty Cycle: 1:1
be measured, o Medium parameters used: f = 5200 MHz; o = 4.62 Sim; & = 35.39; p = 1000 kg/m®
Medium parameters used: { =
The Medium parameters used: { = 5500 MHz;
A for DC-signals. On some maumwmxmus-ul 5600 MHz. G = 5.051 S/m: &, = 34.69; p = 1000 kg/m?
iy s Medium parameters used: { = 5600 MHz; 0 = 5.247 Sim; & = 34.42; p = 1000 kg/m?
affected by this change. Phantom section: Right Section
J the soldered Me: IEC/ANSI C63.19-2007)
Noamsas puce s s qeocds : mv?gm:xmm DASYS (IEEE/I 007)

Additional EUT Data «  Probe: EX3DV4 - SN7464; ConvF (5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,

5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;
Manufactured by SPEAG ConvF(4.91,4.91,4.91) @ 5600 MHz; ConvF(5, 5, 5) @ 5800 MHz:

Calibrated: 2022-01-26

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:

1062
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.80 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(1 g) = 7.79 Wikg; SAR(10 g) = 2.22 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Callbration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.08 V/m; Power Drift = -0.07 6B

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 7.94 Wikg; SAR(10 ) = 2.27 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 19.0 Wikg

Cenificate No: Z22-60187 Page Tof 10 Centificate No: 222-60187 Page kof 10
n Cotborsionwitn CAICT A Cotnsonsionwin CAICT
CAUBRATION LABGRATORY S i CAUBRATION LABORATORY —_—
ST —— N5 o Rod, Mo D, B, 1019, Chia
ey ety
b Mapheciiscen Erl o  Wpewcaiscon

Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
3 id: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurement Plot for Head TSL

Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 Wikg; SAR(10 g) = 2.34 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 63.9%

Maximum value of SAR (measured) = 20.2 Wikg

[ o 0GR e 6 (1)

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan, 1
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm scop 4
Reference Value = 65.06 V/m; Power Drift = -0.07 d8 .
Peak SAR (extrapolated) = 35.2 Wikg
SAR(1 g) = 8.12 Wikg; SAR(10 g) = 2.3 Wikg
Smallest distance from peaks to all points 3 d8 below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 62.5%
Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calbration fPin=100mW, d=10mm, {=5800 MizZoom Scan,

dxedmm, dy=4mm, dz=1.4mm
aafmne-vnn-sz 13 Vim; Power Drift = -0.06 d8

Peak SAR (extrapolated) = 34.8 Wikg \
SAR(1 g) = 7.71 Wikg; SAR(10 g) = 2.16 Wikg

Smallest distance from peaks o all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 61.6%

Maximum value of SAR (measured) = 18.7 Wikg

-20.00
-30.00
-40.00
50.00 ¢
0dB = 18.7 Wikg = 12.72 dBW/kg

Cenificate No: Z22-60187 Page9of 10 Cerificate No: Z22-60187 Page 100f 10
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Calibration Laboratory of
Schmid & Partner
Engineering AG

s
© Service o dutionnage
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Tocyuan Cay Towan Corificun o: DAE4-1305_Apr23

[CALIBRATION CERTIFICATE

‘ua«r DAE4 - SD 000 D04 BM - SN: 1305

Catbraton procedursts) QA GAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Catbiaticn d April 13, 2023

2.4 37°C and sty < 70%.

Gatrason Equpment used (MATE crtslfor catteaicn)

Primary Starcarts

lios G
Koty v Trpe 01| 5% 00178 a2 Owia0a0)
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“Auko DAE Creation Unk
Cabtuie Box V2.1

270 23 on o
277023 0 hous

= nPeuse check izt
Inhouse chack: Jan24

e P i
Calibeated by Adrian Gahrrg Latcantory Techncan /7(_ /{
Approweas by Sven Kibn Technical Manager @)
o P
PR A prame

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zusgheurtirasen 83, 0004 Zrch, Swizeriand

S Schwvismriacher Kallriardienst
C Sevice ines détaonnage
s

Accredtod by 20 Swiss Accrciason Sevicn (SAS) Accreanason o.: SCS 0108

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
+  DC Voltage Measurement: Calibration Factor assessed for use in DASY system by

comparison with a callbrated instrument traceable to national standards. The figure given

corresponds to the full scale range of the voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle mechanically

by a tool Inserted. Uncertainty is not required.

The following parameters as documented in the Appendix contain technical information as a

result from the performance test and require no uncertainty,

«  DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of

the nominal calibration voltage. Influence of offset voltage is included in this
measurement,

Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement

Channel separation; Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

«  Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

Input Offset Current: Typical value for information; Maximurm channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated,

Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1305_Ape23 Page2cts

DC Voltage Measurement
1D - Convertar Rasolutian nomingl

Highfarge  IL8B= BNV, hllmges  100..300my
Low Range: ASE= BNl hilngee .. samW
Dasy Ao Zera Tima: 3 s3mc
[ catibration Factors | x v [ z
| High Range | 403815 = 0.02% (k=2) | 405,882 % 0.02% (=2} | 404308 2 0.02% (e=2) |
Low Range |8.98113 2 1.50% (=2) | 599160  1.500% h-2) | 3.99630 2 1.60% (ee2) |

Connector Angle

| Conneator angie t be ussd in DAGY system [ ersma1s |

Cerifcate No; DAES-1308_Ap23 Page3als

Appendix (Additional assessments oulside the scope of SCS0108)

1. DC Voltage Linearity
High Range Reading (V) | Differance (u/) Error (%)
Ghannel X+ nput 198995.15 124 600
Channel X+ input Z00e.16 020 000
Channel X~ Input o 30 25t o1
Channel ¥ + Input 186990.80- -0.43 -0.00
Channel ¥+ Input 1590085 a7 et
Channel Y- Input “aczz 08 000
Channel 2+ input 18930548 58 000
Channel 2+ Input 2000088 Er ol
Channel Z - Input. -20002.62 084 000
Low Range Feading (u¥) | Ditirence (1) Error a)
Channel X 4 Input 2001.11 0.15 oo
Ghaneel X+ input 20071 058 0z
Ghanel X input 5758 101 a5
Chanmel Y+ nput 3036t B 05
Channel ¥+ Input 20062 ass a7
Channel ¥ - Input 189,48 085 0.43
Ghannel 2 nput 00044 a3 woz
Channel 2+ nput 20z [ 008
GhannelZ - inpat 9950 278 oar
2. Common mode sensiti
Zaro Tims: 3 380, Messuring tie: 3 sec:
Gomman mode High Fange Low Rangs
InputVotiage (m¥) | Aversge Reading (V) |  Average Aeading V)

Channel X 200 7.78 68.27

200 w6 a6
Channel ¥ 200 2245 2356

-2 B 21
Channel Z 200 470 920

-2 a7 [

3. Channel separation
DASY

Auto Zero Time: 3 sme: 3 20c

Input Voltago (mi) | Channel X (4¥) | Channel ¥ (aV) | Ghamnel 2 V)|
G om0 - o w |
Chanmel ¥ =0 e - |
’Gh_w-\ z 200 0T 505 |

Garlkcato No: DASA-1305_pr2a Page ol s
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4. AD-Converter Values with inputs shorted
ASY mesurarart paramalers: Auto Zoro Tr £
High Range (LS8} Low Range (LSB)
Channel X 15878 16114
Channel Y 18301 17045
GChannel 2 19087 13358
5. Input Offset Measurement
[DASY measuremant paramters: Auts Zero Time: 3 sec; Measuring time: 3 sec
ingut 10MR
wrage (1) | min.Oftoct (4] | max. Ofse vy |51 Beviaien
Channel X 7 [ 281 044
Channel ¥ 221 23 T 054
Chhannel 2 a3 s 154 05
6. Input Offset Current
Norminal input circusry ofset curert on sl channgis: <25th
7. Input Resi (Typical vsues tor information)
Zeroing (kOhm) Moasuring (MOh)
Ghannal X 0 200
Channel ¥ 200 20
GChannel 2 00 0
8. Low Battery Alarm Voltage (Typiss) vees torinormator)
Typical values Alarm Level (VOC) |
Supply (+ Vo) 78 |
Supply (- Ver) £ |
9. Power Hion (Typical values for information) ‘ I
Supply (+ Ves) wo | | 14 |
Supply (- Vee) T ) |
Crificaie Ne: DAE4-1308_Ape2 Pags 5ol 5

3 EX3DV4 - SN 7767

Calibration Laboratory of

Calibration Laboratory of
Schmid & Partner Ecmﬁn:nwr
Enginoering AG

b2 r
Zoughaussirasas 43, 8004 Zurch, Swtzariand Fovgaussirasse 43, 600M Zurich, Swzariara

S Ao by e S Accecaon Sor (5451 Accrediaton No: SCS 0108
Mulisiera Agruement o the recogniion of
e Glossary
cum | SGS TsL 8508 simulasing e
Kunshan NORMx.y.2 ‘sensitivty in free space
— Com# ‘sensithity in TSL / NORMxyz
ocp ode compraseon point
[ CALIBRATION CERTIFICATE GF rest tacior {1/kuty_cycle) of the RF signal
ABCO modulation dependent Inearizasicn parameters
= = Plarizzion p g oo arund prosaxs
wization 0 Le, 8201
Otect EX3DV4 - SN7767 normal 1 probs axs oo
Connector Angle  information used in DASY
[ATp— QA CAL-01.410, QA CAL-12.v10, QA CAL-14.7, QA CAL-23.v6,
QACAL 2548 Calibration is Performed According to the Following Standards:

Calibration procedure for dosimetric E-field probes

a) IECIEEE 622091528, 1 Of Human Exposure
To Rath Frequency 1528: Human
9 T0GHy Orsbar 2020
Casbrson date October 26, 2023 b) KD 865654, “SAR Measurament Requirements for 100 MHz %o 6 GHz
Methods Applied and Interpretation of Parameters:
paysaly © MO Ao .1 slrcson =0 < 00MHe 1 TEM o, 00 P22 vl NORM 1.2
CatbatonEqspmer e A TE ot S o § e
! sl oot — - NORUey: L — ™
o ran 42 Y 70 taed urcortanty of
L. Na) | Scedued Cabeanion | ConvF
LN L E— « DCPxyz oce
Z:] 23 (No 21703808 Wiar2d | G085 not depend on requancy e meds
[OCP DS i ET 23 (0CP-DAKS 5-1248, OGiZs) | Darge  PAR: PAR Is fhe Pek to Avera
[ocrower — R L — ] AT T ~—~]1 « Axxz VReyz: 4. 8.G,
oererios 20 48 Marusior | SN C<2852 (20 9 S x P VA
‘?m = e i 25 S o6
L —
> Fiobe I L . E-field (or Tomperature
T [=s00: i > soane. The
05 Apr 18 (in Pouse check Jun2) U
[ 08-Apr-16 (in house. S 2
o :“n:w""‘“ boundary. The secsitivty in TSL NORMxy.2 * ConvE given for
o, v
“S0MHz o 100
. o) oo
- . il
. + Sensor omset The
Lcid Dot Sgues, No folerance requirad.
i Caibraodty Soanna Lty Latoratory Tochican A . The y rog
| Asproneaby Swn Kb Tochnics Manager I

o Corber 26, 2023
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EXIO0N4 - SHTTET Cctctoor 26, 2023 EXIDNA - SNTTET Ociuber 28, 2028
Parameters of Probe: EX30V4 - SN:7767 Parameters of Probe: EX3DV4 - SN:7767
Basic Calibration Parameters Othar Probs Paramotves
S X | Bemor¥ | Berswr? | Unethod | enscr Arargoront T
Mo (Vi) [ | (5] [ | soam Connecior Ange o
[ ma 1 wma | s | e ] ]
[ Optical Surtacs Dfession Muce Goatiod
y e Grarad Langih armm
Calibration Results for Modulation Respanse ot Bocly Dlameter omm
s & Tip Lengh Bm.
& Tip Dlamatar Z5mm
oW — Picbe T o Sencor  Galbraion ol o
T om Proba T Serso i o
— [Z[ 0% ] Probe Tip o Sersor Z Calibration Point en
— Wt Disiavas hom Surfses Tawm
The reported s
focio he2, whith fcr
. THL twoe Pagu 8.
Lt st s o A e s S
Certifiaate No: EX-T767_Oet2d Fagedold Gaetilicals Mo £-7767_Culz3 Page 4ol
: Ooiaber 26, 2023
EXIDV4 - GNT76T Crtcber 28, 2028 EX30V4 - SN:TTET
Parameters of Probe: EX3DV4 - SN:7767
Calibration Parameter Determined in Head Tissue Simulaling Media
tomm® [ Relstwe | conducthity® | Com® X | Gon ¥ | CaneFZ | Alphe® | Dopn® | Uno
oAy | (sm) | (k=)
W | sas ot A% | s | war | oo | 1z | eew
=) a5 087 Tee | nee | e | o | im0 | sew Frequancy Response of E-Fleld
™ I [ 0| tois | wsr | 0 | i | arawm (TEM-COIN110 EXX, Waveguide:R22)
= 45 0% w0k | os | weo | om | oz | saem '
w00 a7 e | i | s | am | s
170 Ea sas | sn | ws | om | i# 14
150 0 sst | 7w | ad2 | oz | rer
2100 148 841 | a2 | am | om | var 3
=300 57 s | etz | am | om | tar
2450 o 83 | 775 | em | e | iar T
=00 o ao1 | 1ae | res | aar | i z
300 en wo | E | 7a | om | vw E up
3800 78 e 7ee | 7me | 7m | os | v £ .
B 377 112 721 3 710 | o3¢ 127 - ] : et »
s a7s I 1 | ew | e | em | m £
[ a2 358 835 | om | s | om | 1@ E oos
«am X s et | eoa | ass | oas | iz E
wian 9 St s | soa | as0 | um | iar 08
o %7 404 65 | &0 | 657 | oa | i |
ae00 4 25 s | 6@ | ee | am | 1w 07
a9 83 440 843 887 630 38 136
Sav0 80 456 8 560 583 30 180 08
300 259 470 se0 | s | 87 | oz | rer
x
500 == a2 | s | ser | sds | o il 0 @0 4t €00 80 1000 1A 1400 1800 1800 2000 2200 B4dd 28O0
w0 | s o | s | am | s [ om | s Ao
sa0 ) szr 53 | 4m | so | o Tas
| o e
& s . Ermaney vl ey Unosriainly ol Frouancy Response of E-floi: £6.3% (ka)
e 054 128, 142 e ooty g e st o S s o

(=12
40, a1 T Wk r e
13719t 556NV Aoows 501 cpeny ieshy o 0 et 161N
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Receiving Pattern (¢), 6= 0°

14600 MEHz, TEM, 0° 1-1800MHz, R22. 0
50 %0

= =¥
45 Y

z

X To

EX30V4 - SN.7767 O 29, 2000
Dynamic Range f(SARess)
(TEM Cell, fouu = 1900MMHz)
o ]
10°)

107 [
s
w0E o 10 10 G
SAR fmwicmP]
- not compersated compensated
g
B
T 0 .
b % £ o e £ e H
Roll ']
- 100MH 00z 1800MHz « 2500uHz |
-2
Uncertainty of Awal Isotropy Assessment +0.5% (ks2) 10 w0 100 10" 0
SAR miicm)
- net compensatad componsated
Uncertainty of Linearky Assessment: £0.6% (=2}
Gertfcate No: EX-7767_0c23 Page 7019 B Cortificate No: EX-7767_0223 Page 8019
EX30OV4 - SN:7767 October 26, 2023
Conversion Factor Assessment

1=1900MHz, WGLS A2 (H_comvF)

SAR [(WkgIW]

~ analytial measrsd

Deviation from Isotropy in Liquid
Ermor (5,01, 1= 800MHE

W5 3500

02 o o4 08 08 1
Uncertainty of Spherical lscopy Assessmant: 42.6% (ke2)

Certificase No: EX-7767_0c123 Page 0ot
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4 Impedance and return loss
Dipole CLA150 SN 4025
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/26 -31.4 / 47.8 /
2022/4/26 -325 -3.5% 47.1 0.7
2023/4/26 -32.3 -2.87% 46.5 1.3
Dipole D450V3 SN 1103
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/21 -23 / 57.1 /
2022/4/26 -23.4 -1.74% 56.6 0.5
2023/4/26 -23.9 -3.91% 56.2 0.9
Dipole D750V3 SN 1188
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/29 -28.7 / 53.6 /
2023/3/29 -28.3 1.39% 53.2 0.4
Dipole D835V2 SN 4d114
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -25.3 / 48.7 /
2023/3/31 -24.6 2.77% 49.1 0.4
Dipole D900V2 SN 1d079
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -23.3 / 48.1 /
2023/6/7 -23.6 -1.29% 48.3 0.2
Dipole D1800V2 SN 2d170
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -29.4 / 47.9 /
2023/3/31 -28.9 1.70% 47.2 0.7
Dipole D1900V2 SN 5d136
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -22.4 / 51.2 /
2023/6/7 -22.9 -2.23% 51.6 -0.4
Dipole D2000V2 SN 1041
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/6 -34.9 / 48.4 /
2023/6/6 -33.5 4.01% 49.1 -0.7
Dipole D2300V2 SN 1096
Head Liquid
Date of Measurement Return Loss(dB) ‘ A% Impedance (Q) AQ
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2022/3/31 -26.6 / 49.2 /
2023/3/31 -27.1 -1.88% 49.4 0.2
Dipole D2450V2 SN 817
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/4/1 -28.5 / 52.1 /
2023/4/1 -28.0 1.75% 51.6 0.5
Dipole D2600V2 SN 1158
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -23.8 / 49.9 /
2023/3/31 -23.3 2.10% 50.3 0.4
Dipole D5GHzV2 SN 1095 for 5200
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -23.6 / 46.1 /
2023/6/1 -23.1 2.12% 45.6 0.5
Dipole D5GHzV2 SN 1095 for 5300
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -29.5 / 47.8 /
2023/6/1 -28.8 2.37% 46.9 0.9
Dipole D5GHzV2 SN 1095 for 5500
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -27.4 / 50.3 /
2023/6/1 -27.6 -0.73% 50.8 -0.5
Dipole D5GHzV2 SN 1095 for 5600
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -24.0 / 54.5 /
2023/6/1 -23.6 1.67% 54.9 -0.4
Dipole D5GHzV2 SN 1095 for 5800
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -24.9 / 515 /
2023/6/1 -24.3 2.41% 51.0 0.5




