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CALIBRATION CERTIFICATE

Object D750V3 - SN: 1167

Calibration Procedure(s) FF-711-0003-02

Calibration Procedures for dipole validation kits

Calibration date: Qctober 13, 2025

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Frimary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 16-May-25 (CTTL, No. 25J02X003423) May-26
Power sensor NRP6A 101369 16-May-25 (CTTL, No. 25J02X003423) May-26
Reference Probe EX3DV4 | SN 7464 28-Jan-25(SPEAG, No. EX-7464_Jan25) Jan-26
DAE4 SN 1588 29-Aug-25(CTTL-SPEAG, No. 25J02Z000631) Aug-26
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorSMA200A | 107732 22-Jan-25 (CTTL, No. 25J02X000388) Jan-26
NetworkAnalyzer ES071C | MY46110673 18-Dec-24 (CTTL, No. 24J02X1039832) Dec-25
OCP DAK-3.5 1040 20-Jan-25(SPEAG, No. OCP-DAK3.5-1040_Jan25) Jan-26

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer gz

Reviewed by: Lin Jun SAR Test Engineer /M%L _

Approved by: Qi Dianyuan SAR Project Leader _%_g\/

Issued: October 21, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

|EC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:

DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

DASY Version DASY6 V17.0.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy =6 mm, dz = 1.5 mm Graded Ratio = 1.5 (Z direction)
Frequency 750 MHz + 1 MHz

Head TSL parameters at 750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 419 0.89 mho/m
Measured Head TSL parameters (22.0+0.2) °C 422+ 6 % 0.88 mho/m + 6 %
Head TSL temperature change during test <1.0°C = ==

SAR result with Head TSL at 750 MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 24 dBm inpul power 2.12 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.56 W/kg * 20 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 24 dBm input power 1.42 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.72 W/kg 20 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 750 MHz

Impedance, transformed to feed point 52.40)- 3.83)0

Return Loss -27.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 0.903 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASY®6 Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China

CAICT

Date: 2025-10-13

Summary
Dipole Frequency [MHz] TSL Power [dBm]
D750V3 - SN 1167 750 HSL 24

Exposure Conditions

Phantom Position, Test Band Group, Frequency Conversion TSL Cond. TSL

Section, TSL Distance [mm] uIiD [MHz] Factor [S/m] Permittivity
Flat 15 CW, 750 9.26 0.881 42.2
Hardware Setup
Phantom TSL Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Right 750Head EX3DV4 - SN7464, 2025-01-28 DAE4 Sn1588, 2025-08-29
Scan Setup Measurement Results

Zoom Scan Zoom Scan
Grid Extents [mm] 30.0x30.0x 30.0 psSAR1g [Wrkg] 212
Grid Steps [mm] 6.0X6.0%1.5 psSAR10g [Wikg] 1.42
Sensor Surface [mm] 1.4 Power Drift [dB] -0.00
Graded Grid Yes Power Scaling Disabled
Grading Ratio 15 Scaling Factor [dB]
MAIA N/A TSL Correction No correction
Surface Detection VMS + 6p M2/M1 [%] 88.1
Scan Method Measured Dist 3dB Peak [mm] 19.0

Interpolated SAR [W/kg]
117
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Impedance Measurement Plot for Head TSL
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Multilateral Agresmant for the recognition of calibration eenificates.

Cliert BACL Certificate No.  D1750V2-1199_Mar23
Sunnyvale USA
|CALIBRATION CERTIFICATE
Cibyact DATH0VE - SN:1189
Cafibeation procedura(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calitwation dato: March 27, 2023

This catbration comsficate docurmonts the tracashbility b naiorad standards, which realizs the physical units. of messuremants. (S
ﬂnmmmh-—dhmmmmmmmpmm the bnlicwing pages snd are parnt of e comficabe
Al calibrations have been conducled in ihe cosed labarstory tacility: enwranment lmperatues (22 £ 3)°C and humidity < 70%

Calibration Equipmen| wsed (MATE crilical for calibration)

Primary Standards (=]} Cal Duilw { Cortcats Mo | Scheduled Calbrafion |
Piregnl menlar NP SN 1T Odofgr-22 (Mo, 217-0352503524) Ape-Ta
Pureer senscr NRP-Z01 Sh 100244 Dd-Agw-22 (Mo, 217-03524) Apr-Z3
Poramr sensor NRP-Z81 BN 103245 Odfipw-22 (Mo, 217-03525) Ape-T3
Ralerence 20 ¢8 Aflerwialoe Eh: BHES (20k) Dd-Apr-22 (Mo, 217-08527) Apr-23
Typa-H mismaich combination SN 310982 1 DE327 DudApr22 (No, 217-03528) Apr-23
Ruferance Proba EX300V4 a4 ThdG 10-Jan-23 (Mo, EX3.T340_Jan23) Jarn 24
DAES S 801 16:-Den- 27 (Mo, DAE4-601_Dec22) Dac-23
Secondary Standsits oe Chedi Date (in house) Schadulod Check
Powor mater E44108 SM; GBIRS12475 30Ot 14 (in hiuse check Oei-23) In house chackc Oct-24
Pt sermor HP BE81A SM: UISITI00TAY 070815 (in house check Oct-27) In house checc k24
Power serscr HP B4B1A SM: MY41000315 0O7-0ct- 15 (i hous chack Oel-23] In house chacc Det-24
RF genanbor RES SMT.08 SH: 100072 15-Jur-15 [in house check Oct.27) In house check: Oct-24
Nabwork Anatyzer Aglent EEXSLA | SM: US41080477 11-Mar-14 (in houss chiok Cet-27) In house check: Oet-34
Hama Function Signahsy

Calbeated by Jueton Kastral T

Lobaratony W_. 3 Cf'::?,
Approved by Sven Kilhn Technical Managis t___ £

-— = c\_-_\-“‘-—"'

This caltason ceriicado shall not bir reproduced axcept in full without wiston sgpreval of i Asbioratory,
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} KDB 885664, "SAR Measurement Requiremenis for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

« Anftenna Parameters with T5L.: The source is mounted in a touch configuration below the
center marking of the flat phantom.

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

* SAR measured: SAR measured al the stated antenna input power,

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Froquency 1750 MHz + 1 MHz
Head TSL parameters
The ioliowing parameters and calculations wese applied.
Temperature Parmittivity Conductivity
HNominal Head TSL parameters xnoc 401 1.37 mhaim
Moasured Head TSL parametors (22.02£02)°C 3886 % 1.33 mho/m £ 6 %
Head TSL temperature change during test <05°C e e i
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 8,89 Wikg

SAR for nominal Head TSL parameters

normalized o 1W

36.0 Wikg £ 17.0 % (k=2)

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

condition

SAR measurad

250 mW input power

468 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

16.8 Wikg & 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed poinl 4690+ 3.8 2
Retum Loss - 26.0 dB

General Antenna Parameters and Design

Electrical Dalay (one direction) I 1211 ns —l

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

The dipote is made of standard semirigid coaxial cable. The cenler conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 1o improve matching when Isaded according to the position as explained in the
Measurement Conditions™ paragraph. The SAR data are not affectad by this change. The averall dipols length is skl
according to the Standard.

No excessive force must be appled o the dipole arms, bacausa they might bend or the soldered conneclions naar the
feedpodnt may be damaged.

Additional EUT Data

[ Manufactured by SPEAG |
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DASYS Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: DIT50V2; Serial: D1750V2 - SN:1109

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

Medium parameters used: = 1750 MHz o = 1.33 S/m; & = 38.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANS] C63.19-2011)

DASY 52 Configuration:
+ Probe: EX3DV4 - SNT349; ConvF(8.67, 8.67, 8.67) (@ 1750 MHz: Calibrated: 10.01.2023
o Sensor-Surface: L4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 19,12.2022
«  Phantom: Flat Phantom 5.0 (fronty; Type: QD 000 P50 AA; Serial: 1001
« DASYSZ 52.10.4(1535); SEMCAD X 14.6.14{7501)

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

Reference Value = 104.8 ¥W/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 16.3 Wike

SAR(I g) = 8.89 W/kg; SAR(10 g) = 4.69 Wikg

Smallest distance from peaks 1o all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.5%

Maximum value of SAR (measured) = 13.8 Wikg

0dB = 13.8 Wikg = 1139 dBW/kg

Cerificate Mo: D 750V2-1199_Mar23 Page 5 of 6
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Impedance Measurament Plot for Head TSL
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Accreditation Mo SCS 0108

Client BACL Certificate MNo. D2600V2-1207_Mar23
Sunmywale, USA
CALIBRATION CERTIFICATE
Otsjoct D2800V2 - SN 1207
Calibration peocedureis) QA CAL-05.v12
Calibration Procedura for SAR Validation Sources between 0.7-3 GHz
Calitiration date: March 27, 2023

Caltiration Egupmant used (MATE critical Tor colibmagon)

This calibration corfcate documants Bho rcoabity 1o national stnndends, which iealize ihe physical unis ol moasurements {51,
Tha messuremants and e uncoraritses with confidence probabdity are given on tha Iollowirg pages and am parl of the cerifcats,

Al calibrations have Deen conductad in iFa dosed laboralory facility; ermvironment lempandure [22 + 51°C and hursdity < 7%

mmlmmmﬂmmmﬁmaw iy Pl WEENRDLIL WeTilan A

I il thei

Primary Stardards o] ] Cal Data (Coriilicals No.) Schoduled Calbralion
Powsr mirler NRP SN 104778 Q- Apr-22 (Mo, 217-0352500524) Apr3
Powas sersce NAP-Z0 5N 103244 Du-Ape-22 (o, 217-03524) Apr2d
Pt Baviad NAP-Z81 SN 103245 D Ape-22 (Mo, 24 7-00525) Apr-23
Flolorerce 20 8 Aflenugbcr S BHOES (20K} O-Apr-22 (No 29 7-00527) Apr-Z3
Type-N mismaich combination She 310082 [ 05327 D4-Ape-22 (Mo 21 7-00528) Api-23
Raleroncs Probe EXI0VE SN 7340 10-Jan-23 (Mo, EX3-T340_Jan23) Jan-24
DAE4 SN 501 16=Dr- 72 (Mo, DAES-B01_Dasz23) D23
| Secondary Starsarcs Le] ] Chock Dago (n housa) Schoduled Check
Powar mador E44198 5N: GBS 4TS 30-0c1-14 (in house check Oct-22) N house chock: Ool-24
Power sensor HIF B4814 SN: USITI92TEY 07-0ci-15 (in house check Oct-22) I house chock: Ocl-24
Powr sansoe HP B4B1A B MY 41063015 0700115 (in house check Ocl<22) In house chock: Oct-24
AF genesalcr AAS SMT-08 SN 100972 15-Jun-15 (in house check Ocl-22) In house check: Dc-24
Natwork Analyzor Agilend EBISEA | SN LIS41080477 A1-Mar-14 {in houss chack O 22) I houss cick: Oct-24
Mamas Fimnccn Sigrature
Cabbrated by: Juton Kasirati Laboralory Technician L/—-l s
K, Irr"‘ ,
Appicrgd ey Svon Kihn Taehrscal Mg ' R =
— "‘_-'_\_\
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) KDB BE5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Canilicate No: D2B00VE1207_Mar23 Page 20l @
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYSs2 WE2.10.4
Extrapelation Advanced Extrapolation
Phantam Modular Flat Phantom
Distance Dipele Center - TSL 10 rrem with Spacer
Zoom Sean Resolution d, dy, d2 = 5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
Tha following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 8.0 1.96 mha/m
Measured Head TSL parameters (22.0 £0.2)°C T4 28% 1.97 mha'm £ 6 %
Head TSL temperature change during test 2 05°C
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measuned 250 mW input power 14.0 Wiy
SAR for nominal Head TSL parameaters noermalized 1o 1W 55.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g} of Head TSL condition
SAR measured 250 mW Inpul powar 6.26 Wikg
SAR for nominal Head TSL parametars nommalized 1o 1W 24.8 Wikg = 16.5 % (k=2)

Centificate No: D2600V2-1207_Mar23

Page 3 of &




Report No.: 2502Z01325E-20

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

Impedance, ransformed to lead point 459 0 - 0.7 {2

Retumn Loss -27.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.138 ns

Afar kong term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connectad 1o the
second arm of the dipole, The antenna is therelons shor-cincuited for DC-signals, On some of the dipoles, small end caps
are added io the dipole arms in order 1o improve matching when koaded according 1o the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole bength is still
according to the Standard.

No excassive forca must be applied to the dipole arms, because they mighl bend or the soldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

[ Manutactured by [ SPEAG |
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DASYS5 Validation Report for Head TSL

Drate: 27.03.20231
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1207

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

Medium parameters used: f = 2600 MHz: g = 1.97 S/m; & = 37.4; p = 1000 kg/m®
Phantom section: Flat Section

Messurement Standard: DASY S (IEEEEC/ANSI C63.19-2011)

DASYS2 Configuration:
+  Probe: EXIDVY - SNT7349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10.01,2023
+  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
#  Electronics: DAES Sn601; Calibeated: 19.12.2022
+  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
«  DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 118.1 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(L g = 140 Wikg; SAR(10 g) = 6.26 Wikg

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

Ratio of SAR at M2 10 SAR at M1 =51.5%

Maximium value of SAR (messured) = 22.8 Wikg

-1.20
.40
-12.60

-21.00

0dB =228 Wikg = 13,59 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No: 23J02Z80073

CALIBRATION CERTIFICATE

Object D3500V2 - SN: 1113

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 18, 2023

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPG6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.223-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,No.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
Network Analyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ‘Z 4?.(

Reviewed by: Lin Hao SAR Test Engineer M

Approved by: Qi Dianyuan SAR Project Leader ‘M_/

Issued: October 31, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 23J02Z80073 Page | of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e 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.

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

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

e 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.

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

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

Certificate No: 23J02Z80073 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 379 2.91 mho/m
Measured Head TSL parameters (22.0+0.2)°C 37.5+t6% 2.87 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - --em

SAR result with Head TSL

SAR averaged over1 ¢’ (1 g) of Head TSL Condition

SAR measured 100 mW input power

6.63 Wikg

SAR for nominal Head TSL parameters

normalized to 1W 66.4 Wikg * 24.4 % (k=2)

SAR averaged over 10 cni® (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.3 Wikg £ 24.2 % (k=2)

Certificate No: 23J02Z80073 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.70+ 5.14jQ

Return Loss -25.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.047 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 23J02Z80073 Page 4 of 6
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DASY5 Validation Report for Head TSL Date: 2023-10-18
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1113
Communication System: UID 0, CW; Frequency: 3500 MHz
Medium parameters used: f = 3500 MHz; o = 2.87 S/m; & = 37.52; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(7.02, 7.02, 7.02) @ 3500 MHz;
Calibrated: 2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

» 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, f=3500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.39 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 6.63 W/kg; SAR(10 g) = 2.53 W/kg

Smallest distance from peaks to all points 3 dB below =8 mm

Ratio of SAR at M2 to SAR at M1 =75.7%

Maximum value of SAR (measured) = 12.2 W/kg

-6.66

-13.31

-19.97

-26.62 ‘

-33.28

0dB =122 W/kg = 10.86 dBW/kg

Certificate No: 23J02Z80073 Page 5 of 6
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Impedance Measurement Plot for Head TSL

Trl sil Log mag 10.00dB/ Ref 0.000de [F1]
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Client BACL Certificate No:  23J02Z80074
CALIBRATION CERTIFICATE
Object D3700V2 - SN: 1084

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 20, 2023

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 16-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,No.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer 7|

Reviewed by: Lin Hao SAR Test Engineer Tfﬂi%

Approved by: Qi Dianyuan SAR Project Lead

i v roject Leader “’—‘Ml/

Issued: October 31, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 23J02Z80074 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e 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.

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

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

e 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.

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

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

Certificate No: 23J02Z80074 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz + 1 MHz

Head TSL parameters at 3700 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C ar7 3.12 mho/m
Measured Head TSL parameters (22.0£0.2)°C 37316% 3.15 mho/m + 6 %
Head TSL temperature change during test <1.0°C e ——

SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.70 Wikg
SAR for nominal Head TSL parameters normalized to 1W 66.7 Wikg * 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.44 Wlkg
SAR for nominal Head TSL parameters normalized to 1W 24.3 Wikg * 24.2 % (k=2)

Certificate No: 23J02Z80074 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3700 MHz

Impedance, transformed to feed point 43.40+ 2.34jQ

Return Loss - 22.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.043 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG —|

Certificate No: 23702280074 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2023-10-20
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1084

Communication System: UID 0, CW; Frequency: 3700 MHz;
Medium parameters used: f = 3700 MHz; o = 3.152 S/m; & = 37.28; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(6.88, 6.88, 6.88) @ 3700 MHz;
Calibrated: 2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

» Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062

o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=3700 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.26 VV/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 6.7 Wikg; SAR(10 g) = 2.44 Wikg

Smallest distance from peaks to all points 3 dB below =8 mm

Ratio of SAR at M2 to SAR at M1 =73.6%

Maximum value of SAR (measured) = 13.0 W/kg

dB
0

-7.15
-14.30
-21.46 |

-28.61

3576 | " [V —
0dB = 13.0 W/kg = 11.14 dBW/kg

Certificate No: 23702780074 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No:  23J02Z80064
CALIBRATION CERTIFICATE

Object D3900V2 - SN: 1058

Calibration Procedure(s) FE-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 26, 2023

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer A, J

Reviewed by: Lin Hao SAR Test Engineer '{}}ﬁr)%

Approved by: i Di ;

pp Y Qi Dianyuan SAR Project Leader 57.3__—/@‘2“"‘____,

Issued: October 4, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 23702780064 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e 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.

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

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

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

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

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

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

Certificate No: 23J02Z80064 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz + 1 MHz

Head TSL parameters at 3900MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 375 3.32 mho/m
Measured Head TSL parameters (22.0+0.2)°C 36.8+6% 3.31 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - -

SAR result with Head TSL at 3900MHz
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.88 W/kg
SAR for nominal Head TSL parameters normalized to 1W 68.6 Wikg * 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg * 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 3900MHz

Impedance, transformed to feed point 46.30- 5.34jQ

Return Loss -23.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.008 ns

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

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

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

Additional EUT Data

ITV[anufactured by SPEAG
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DASYS5 Validation Report for Head TSL Date: 2023-09-26
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN: 1058
Communication System: UID 0, CW; Frequency: 3900 MHz
Medium parameters used: f = 3900 MHz; ¢ = 3.309 S/m; & = 36.8; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

» Probe: EX3DV4 - SN3617; ConvF(6.76, 6.76, 6.76) @ 3900 MHz;
Calibrated: 2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

o 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, f=3900 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.56 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 19.8 W/kg

SAR(1 g) = 6.88 W/kg; SAR(10 g) = 2.41 W/kg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 to SAR at M1 = 73.3%

Maximum value of SAR (measured) = 13.2 W/kg

-B.45
-16.91
-25.36

-33.82

-42.27 | 1 |
0dB =132 Wrkg = 11.21 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl s11 Log Mag 10.00d8/ ref 0.000de [F1]
50,00

| >l 3.9000000 GHz -23.417 dB

CAICT

| 40,00

‘ |
30,00

i 3L 00

| 16,00

0.000p

~10. 00

X
e
3, 00

-40.00
50,00 l &
P 511 swith (R+jx) Scale 1.000U [F1 pel]

>l 3.9000000 GHz 46.285 0 -5.3421 0 7.639L-pF

e -
1 Start 3.7 GHz IFBW 100 He

Certificate No: 23J02Z80064 Page 6 of 6

Stop 4.1 GHz &l




