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Impedance Measurement Plot for Head TSL
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Schwalzerischer Kalibrierdienst
Sorvice sulsse dilalonnage
Sarvizis aviebaie di tarstura
Swiss Calibration Service

Accreditation No.: SCS 0108

Accrodiled by the Swiss Acoraditalion Sendon (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiatersl Agresment for he recognition of calibration cenificabes

Client  BACL Certificats No. D2450V2-1103_Mar23
Sunnyvale, USA
CALIBRATION CERTIFICATE
Object D2450%2 - SN:1103
Calibration procedure(s) QA CAL-05v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration fa; March 27, 2023

This caliwation cerlificale documaents the iaceabiity Io national standands, which realize tha physical unils of measuremsnts (S1)
This massursments and th unceainties with confidence probability sne given on the Tollowing pages and ane part of the cerificals.

Al calibrations hane besn conducled in the dosed aboratony tadlity: ervironment lemgeratune (22 & 35°C and humidity < Tt

Calibration Equipment used (MATE critical for calibration]

Primary Standards 0# Cal Dage (Cortifcate No.) Schpduled Calibration

Power mater NRP 5N 104778 Oud-Apr-22 (Mo, 2170352503524) Apr23

Pt sermar MRP-201 SM: 103244 Dud-Ape-22 (Mo, 217-03524) Apr-23

Powar sensor NRP-Z91 SN; 103245 Od-Apr-22 (Mo, 217-03525) Apr23

Ridatencs 70 B ARniion SN: BHOJS (20K} Dub-Ape-22 (Mo 217-0052T) Ape-23

Type-M mismatch combination SH; J0082 106327 Od-Ape-22 (Mo, 217-03828) Ape23

Radorenca Probe EXI0WE SN THMD 10-Jan-23 (Mo, EX3-7340_JanZ3) Jan-24

DWMES SN 601 16-Dec-22 (Mo, DAES-601_Dec2) Dec-23

Secordary Standards (=] ] Check Dale (in houss) _ SchoduledCheck

Poswer meber E44 150 SN GEXS124TS W0-0rct=14 (i howse cheds, Oct-22) I houwss check: Ocl-24

Posnr sansor HP 84814 SN: USITZO2TED O7-Qt-15 (in house chock Oct-12) In house chack: Ocl-24

Power sensor HP 84814 SN MYA1003015 O7-Oct-15 (in houss chedk Oct-22) In house check: Ocl-24

RF ganaralor RAS SMT-08 SN 100972 15-Jun-15 (in housa chack Oct-22) In housa chack: Ocl-24

Metwork Analyzer Agilend EBISEA | SN US41080477 ¥1-Mar-14 {in house check Oc-22) In house check: Ocl-24
| Mami Fungtion Sigrailure

Calibenbesd by Juon Kbl Labaratory Tachnician

=L =z
Approved by Swvan Kilbn

st Mawch 27, 2023

This calibration cerificale shall not be reproduced xcep! in full without weitten appeoval of the laboratory.
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401 Y58158E-SA

Calibration Laboratory of oAy  iChra e TE

Schmid & Partner “"i:—“\:::{"/"': f . g s-rulc:::::i::'uuonw
Engineering AG % ! . Il ¢ Servizio sviezero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzsriand fﬂﬁ:ﬁ \'*\\._ _/ S swiss Calibration Servics

Accrediled by the Swiss Accrodilnion Sarvice (SA5) Accreditation Mo.! SCS 0108

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

Multilateral Ag ¢ for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

MIA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |IEC/IEEE 62209-1528, "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 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz™

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameders with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

+ Return Loss: This parameter is measured with the source positioned under the liguid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low

reflected power, No uncertainty required.
SAR measured; SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate t
nominal AR result.

he

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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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2401Y58158E-SA

Measurement Conditions

DASY systam configuration, as far as nol given on page 1.

DASY Version DASYS2 V52.10.4 |
Extrapolation Advanced Extrapolation o
Phantom Modular Flat Phaniom )
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz =5 mm
Froquency 2450 MHz £ 1 MHz
Head TSL parameters
The foliowing parameders and calculations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL parameters 22.0*C 382 1.80 mhaim
Measured Head TSL parameters {22.0+02)"C MWOLE% 1.81 mhoim £ 6 %
Head TSL temperature change during test =05"C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR rreasuned 250 mW Input power 13.1 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 51.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR rreasured 250 mW inpul power 8.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W 242 Wikg £ 16.5 % (k=2) |

Cenificate No: D245002-1103_Mar23
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401YS58158E-SA

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ransformad 1o feed paint 5350+ 54
Return Loss -2432dB

General Antenna Parameters and Design

Elecirical Delay (one direction) ]_ 1151 ns

Adter long term wse with 100W radiated power, only a slight warming of the dipole near tha feedpoint can be measuned.

The dipole 5 made of standard semirigid coaxial cable. The center conductor of the feeding line ks direclly connected to tha
sacond anm of the dipole. The antenna is tharelore shori-circuited for DC-signals. On some of the dipoles, small end caps
ane added bo the dipgole arms in ordes 1o improve malching when loaded according to the position as explained in the
“Measurermant Condihons® paragraph. The SAR data are not affected by this change. Tha ovarall dipale lenglh is still
according 1o the Standard.

Mo excessive force must be applied 1o the dipole arms, becawsa they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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Bay Area Compliance Laboratories Corp.(Shenzhen)

DASYS5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:1103

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

Medium parameters used: = 2450 MHz; o = 1.81 S/m; g, = 38; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY 52 Configuration:
+  Probe: EX3IDV4E - SNT349; ConvF(7.88, 7.88, 7.88) (@ 2450 MHz; Calibrated: 10.01.2023
«  Sensor-SBurface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 19,12,2022
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
»  DASYS2 52.104(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 114.9 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 25.3 Wikg

SAR(1 g) = 13.1 Wikg; SAR(10 g) = 6.10 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 51.3%

Maximum value of SAR (measured) = 21.2 Wikg

0dB = 21.2 Wikg = 13.27 dBW/kg

Corificats Mo: D2450V2-1103_Mar23 Page 5of 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of A S Schwelzorischer Kalibrierdienst
Schmid & Partner —) G Service suisse détalonnage

Engineering AG e Servizio svizzero di tarnkura
Zoughsusstrasse 43, B004 Zurich, Switzerland 1.11?;:;}33 S gwiss Calibention Service

e |1l

Accrodiled by the Swiss Accreditation Service (SAS) Accreditation Mo SCS 0108
The Swiss Accreditation Service is ane of ihe signatories to the EA
Tultilateral Agreement for the recognition of calibraticn cortificatos
Client  BACL Certificate Ho. D2600V2-1207_Mar23

Sunmywale, USA

CALIBERATION CERTIFICATE

Ot D2600V2 - SN:1207

Calibeation procidurifs) QA CAL-05.v12
Calibration Procedura for SAR Validation Sources between 0.7-3 GHz

Calibration date: March 27, 2023
This calibwation conficate documaents he raceabdlity 1o nasonal sthndands, which realize (e physical units ol measuremaents (51),
Tha maasuremants and B uncinainties with confidanco peobsatslity ara ghvan on tha Tollwing pages snd &ne pan of hs certilicala.

All calibrations hawve Daen conduchisd in i dosed laboratony facility; srvironmant lempansdune (22 + 3°C and huradity < 70%.

Calitiration Equipment used (MATE crifical for calibmson)

Primary Standards 0¥ Cal Data (Cortiticats Mo.) Schoduled Calibration
P misler NRP SN 104778 Da-Apr-22 (Mo, 21 7-0052500524) Apred
Power sarsor NAP-Z1 SHe 103244 =22 (Mo, 217003524 Apr-Z3
Powes garacd MAP-Z81 SN 103245 Dd-Apr-22 (Mo, 217-03525) Apr23
Finlerorcs 2 8 Aterunator SN: BHOZEM (20k) O Apr-22 (Mo, 31700527 Apr-23
Type-N mismaich combinalion SH: 31052 £ 08327 D Ape-22 (Mo, 217-00528) Apr-23
Paleronce Proba EX30VE SH: 7340 10-Jan-23 (Mo, EX3-7340_Jan23) Jan-24
DAE4 BN 61 15=De-22 [No. DAEA-G01_Dwc22) Doc-23
 Secondary Siandards i0 & Chack Date (in howss) Schduled Check
Pt mator E44198 BH: GBIA5124T5 30-0c1-14 (in houss check Oct-22) In housa check: Ocl-24
Powar sonsor HIP B481A SN; UISITZ92TES 07-0ct-15 (in houss check Oict-22) In hiouse chock: Oct-24
Powar sansor HF 84814 B MY 41063015 07-001-15 (in house check Ocl-22) In houss chedk: Ocl-24
RAF gonsrator RAS SMT-06 SN 100972 15-Juin-15 (i houss chack Ocl-22) In houss chackc Oci-24
Matwork Analyzor Agilond EBISEA | SM: LIS4108047T F-Mar-14 (in house check Ool-Z2) I houss chack: Oct-24

MNama Function Signature
Cailibeabed by: Jaben Kasirati Labaralory Tachnician f,,.--t s I'I !
Appicaid by Swan Kihn Tachrical Manages o S

=5 ‘-.-c".,——u\

Issued: March 27, 2023

This calibeation carilicalo shall nof be roproduced axcopt in full wishout wiithen approval of the aboralory.
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401 Y58158E-SA

Calibration Laboratory of g Sehwaizarischer Knlibrierdienst
Schmid & Partner ¢ Service sulsse détalonnage
Engineering AG Sarvizhs svizzero dl taratura

Toughaussirasss 43, 3004 Zurich, Switverland

S Swiss Calibration Service

Aecrodilid by ihe Swiss Acoreditation Sendos [SAS) Accreditation No: SCS 0108
Thee Swiss Accreditation Service is one of the signatories 1o the EA
Mudtilateral Agreemant for the recognition of calibration ceniticates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,2
MN/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-Womn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDBE 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY Systemn 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 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.

« Heturn Loss: This parameter is measured with the source positionad under the liquid filled
phantom (as described in the measurement cendition clause). The Retumn Loss ensures low
reflected power. No uncertainty required.

» SARA 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,

« SAH 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%.

Ceificate Mo: D2600V2-1207_Mar23 Page 2 of &
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401YS58158E-SA

Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52104
Extrapolation Adgvanced Extrapolation
Phantom Mehular Flal Phamom
Distance Dipole Center - TSL 10 rrem with Spacer
Zoom Scan Resolution e, dy, dz = 5mm
Fraquency 2600 MHz + 1 MHz

Head TSL parameters

Thu Sollowing parameters and calculations ware applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20 5.0 1.86 mha'm

Measured Head TSL parameters (22.0 = 0.2 *C AT 4 28 % 1.97 mho'm £ 6 %

Head TSL temperature change during test <05"C
SAR result with Head TSL

SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measuned 250 mW inpul power 14.0 Wikg

SAR for nominal Head TSL parameaters norrmalized to 1W 55.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL candition

SAR measured 250 mW inpul power 8.268 Wikg

SAR for nominal Head TSL parametars nomalized 1o 1W 24.8 Wikg = 16.5 % (k=2)
Certificate No: D2600Y2-1207_Mar23 Page 3 of &
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401YS58158E-SA

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) | 1.139 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 dpole, The antennd is therslons 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
"Measuremant Conditions® paragraph. The SAR data are nof alfected by this change. The overall dipole kength is still
according to the Standard.

No excessive forca must ba applied to the dipole arms, bacausa they mighl bend or the soldered conneclions naar the
feadpaint may be damaged.

Additional EUT Data

| Manutactured by | SPEAG |

Cartilicabe No: D2E00V2-1207_Mar23 Page 4 of 6
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401 Y58158E-SA

DASY5 Validation Report for Head TSL

Date: 27.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1207

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

Medium paramcters used: = 2600 MHz: 6 = 1.97 S/m; &= 37.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI C63.19-2011)

DASY 52 Configuration:

-

Probe: EX3DV4 - SNT349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10,01.2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 19.12.2022

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

DASYS52 52.10.4(1535); SEMCAD X 14.6.14{7501)

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

Reference Value = 118.1 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(T 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 to SAR st M1 =51.5%

Maximium value of SAR (measured) = 22.8 Wikg

-A.20
-B.40
-12.60

-21.00

0dB =22.8 Wikg = 13.59 dBW/kg

Cartificate No: D2600V2.1207_MarZ3 Page 50 B
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2401 Y58158E-SA

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of A

o - Scheseizerischer Kalibrierdiomai
Schmid & Partner SISk il S
Engineering AG o Servizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switcerland fz%ﬁhf Bwiss Calibration Service
Accreditnd by e Swiss Accreditation Service (5A5) Accraditaiion Mo.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agrearnent for the recognition of calibration cerlificates
Cuient BACL Certificate No. DEGHZV2-1374_Mar23
Sunnyvale USA
CALIBRATION CERTIFICATE |
Object D5GHzV2 - SN:1374
| Cateation procedunss) QA CAL-22VT
Calibration Procadure for SAR Validation Sources between 3-10 GHz
Calibration date March 27, 2023

This calibration certificatn documants (he tracadabiity io national standards, which realize i plysical units of measuremaenis &1y
The Midsurésmints and the unceraintios with confidence probability are given on the lollowing pages and are parl of the centificale.

Al calivasions have been conducied in the cosed laboratory clity: environment lempemtune (22 & 3)°C and humadity < T0%.

Calbvation Equipment used (MATE critical for caliragon)

Primary Slandards D # o Cal Dale (Cestilicale No,) Seheduled Calbration
Power mater WP ShE 104778 Od-Apr-22 (Mo, 217-0352503524) Apr-X3
Powar sonsce NRP-Z91 SN 103244 Od-fgr-22 (Mo, 217-03524) Apr-23

| Pewar sanscr NRP-281 SHE 103245 Cu-Apr-23 (Mo, 217-00525) Apr-X3
Raferance 20 08 Alerwabor SN BHOE (20k) QA2 (N, 217-03527) Apra23
Type-H mismaich combination SH: 310962/ DEIZT  Od-Ape22 (Mo, 297-00528) Apr-23
Relorence Proba EX30V BMN: 3503 O7-Mar-23 (Mo, EXI-3503_MarZi) Mar-34
DAEA SN B 19-Doc-22 (Mo. DAE4-B01_Dwc22) Dac-23
Secondary Standands DR Chieck Date (in house) Sehiduled Chac
Powent rmuter E44158 SM: GBIDS1Z4TS 30-Oci-14 (in house check Oct-22) I house check: Ocl-24
Powar sensor HP 84814 SM: USITHEZTED 07-Dci-15 (in house checdk Oct-22) In housa check: Ocl-24
Pimeisi dssniior HP B4814 M MY41053315 07-0ci-15 (in house chedk Oci-23) I s chack: Oct-24
RF gerwralor RES SMT-06 SM: 100872 15-Jun-15 (in house check Oct-22) In house chack:; Oct-24
Metwork Anahorer Agilent EBISAA | SN LISA108047T I1-Mad-14 (i house check Ock-27) Iy houss chadk: Ocl-24

Mame Funchion Signature |
Caltratod by Juien Kasiral abaratory Techrician L;“._- (@_,
Approresd by S Kl Technical Manager 5 Cf —
ot

Issusnd: March 26, 2023

This calibeation cartiicabs shall nol ba reproduced axospl in hall without vritben appeoval of The labarsiony.
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401 Y58158E-SA

Calibration Laboratory of L s

’ Nt i ™ Schwaizerischer Kalibrierdionst
Schmid & Partner S i -\\‘:\' g Service sulsss d#alonnage
Engineering AG T . d | Servizio svizzero di taraturs
Zevghaussirasse 43, 8004 Zurich, Switterland " ..-,",7"“‘\9} Dy _/ S swiss Calibeation Service
T il
Accrodited by the Swiss Accreditalion Sardce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signastories to the EA
Multilstorsl Agreement for ihe recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL / NORM x,y,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 Madels, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDE 865664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Additional Decumentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Paramefers with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

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

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

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

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

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

Cartificale No: DSGHzV2-1374_Mar2 3 Fage 2 of 8
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYSZ VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam W50
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

d, dy = 4.0 mm, dz = 1.4 mm

Graded Ratho = 1.4 (Z direction)

Fregquency

5250 MHz £ 1 MHz
S600 MHz = 1 MHz
5800 MHz £ 1 MHz

Head TSL parameters at 5250 MHz

The following paramaters and calculations were applied.

Temperature Parmittivity Conductivity
MNominal Head TSL paramaters 220°C 3548 4.71 mhaim
Measured Head TSL paramatars (220+0.2)"C I58+6% 4,71 mhoim + 8 %
Head TSL termperature change during test =(0.5"C -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measured 100 mW input power B.01 Wikg

SAR for nominal Head TSL paramelers

normalized o 1W

BO.1 Wikg £ 19.9 % (ke2)

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

condilion

SAR meagaed

100 MW input power

2.31 Wikg

SAR for nerninal Head TSL parameders

normalized 1o 1W

234 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following paramaters and calculations were applied,

Temperature Parmittivity Conductivity

Hominal Head TSL parameters 22.0°C 355 5.07 mhaoim
Measured Head TSL parameters (220202)°C 566 % 5.08 mhoim + & %
Head T5L temperature change during test <0.5%C -

SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ {1 g) of Head T5L Condition
SAR measured 100 mW inpul power 8.35 Wikg
SAR for nominal Head TSL paramieters normalized 1o 1W B3.6 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2,38 Wikg
SAR for nominal Head TSL parameters normakized o 1W 23.8 Wikg £ 19.5 % (k=2)

Centificate No: DSGHZV2-1374_Mar2d
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Head TSL parameters at 5800 MHz

The following paramaters and calculations were applied,

| Temperature Purmittivity Conductivity
Hominal Head TSL parameters 20'C 353 5.27 mhaim
Measured Hoead TSL parameters (220£02)°C I53+E% 5.24 mbo/m £ 6 %
Head TSL temperatura change during tost <05°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.14 Wikg
SAR for nominal Head TSL parameters normalized o 1W B1.4 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition ]
SAR measured 100 mW inpult powar 2.30 Wikg |
SAR for nominal Head TSL pararmaters narmalized o 1W 23.0 Wikg £ 19.5 % (k=2)
Cerlificate Mo: DSGHzV2-1374_Mar23 Page 40f/8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed paint 458101 -4.5 2
Raeturn Loss - 23.8 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed point 4840+ 1.5
Relum Loss -359d8

Antenna Parameters with Head TSL at 5800 MHz

Impedanca, transformed to feed point 5420+ 1580
Relurn Loss -27.3dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.189 ns

After long lerm use with 100W radialed power, only & slight warming of the dipole near the feedpoint can be measuned,

The dipole is made of standard semingid coaxial cable. The cenfer conducior of the Teading line is directly connected to the
second arm of the dipole, The anenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in ofder io improve matching when loaded aceording 1o the position as explained in e
“Measurement Condiliens” paragraph. The SAR data are not affected by this change. The overall dipola langth is st
according 1o the Standard,

Mo excessive force must be applied 1o the dipole arms, because thay might bend or the soldered conneclions near the
feedpoint may be damagped,

Additional EUT Data

Manulactured by SPEAG

Cortificato Mo: DSGHZVEZ-1374_Marz3 Page 5 of 8
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DASYS5 Validation Report for Head TSL
Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1374

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800
MHz

Medium parameters used: = 5250 MHz; o = 4.71 S/m: & = 15.8: p = 1000 kg/m®

Medium parameters used: = 5600 MHz; o = 5.09 S/m; & = 35.6; p = 1000 kg/m’

Medium parameters used: f= 5800 MHz; ¢ = 5.24 Sim; £, = 35.3; p = 1000 kg/m’

Phantom section: Flat Section

Mensurement Standard: DASYS (IEEETEC/ANSI C63,19-2011)

DASY 52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.01, 5.01, 5.01) (@ 5800 MHz; Calibrated: 07.03.2023

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

«  Electronics: DAE4 Sn601; Calibrated: 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=100mW, dist=10mm, =5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7VCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 76.14 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(D gh = 8.00 Wikg: SAR{10 g) = 2.31 Wikg

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

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

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.28 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(] g) = 8.35 Wikg: SAR(10 g) = 2.38 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 68.8%

Maximum value of SAR (measured) = 19.2 Wikg

Ceriificate No: DSGHzV2-1374_Mar23 Page B of B
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Dipele Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Z.0om Sean,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73,43 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 31.6 Wikg

SAR(1 g) = 8.14 Wikg; SAR(10 g) = 2.3 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 66.5%

Maximum value of SAR (measured) = 19.3 Wikg

0dB = 193 Wikg = 12,86 dBW/ke

Certificale No: DSGHZVZ-1374_Mar23 Page 7 of 8
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Impedance Measurement Plot for Head TSL
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APPENDIX D RETURN LOSS&IMPEDANCE MEASUREMENT

Equipment Details:

Description: Dipole
Manufacturer: Speag
Model Number: D750V3
Serial Number: 1229
Calibration Date: 2024/03/26
Calibrated By: Bob Lu
Signature: Bob Lu

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%
The calibration methods and procedures used were as detailed in:

KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”

1. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

2. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the
previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequenc Simulated Measured
b Yy Parameter Target Deviation G BEICE Results
(MHz) Liquid Value Value Range
Return Loss | 27.796 dB | 29.503 dB -5.786% +20%; >20dB Pass
Real
750 Head 49.557Q | 53.314Q 3.757 Q <5Q Pass
Impedance
Imaginary 1 5430 | 09920 | 4440 <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 750MHz, 1229
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Equipment Details:

Description:
Manufacturer:
Model Number:
Serial Number:
Calibration Date:
Calibrated By:
Signature:

Dipole
Speag
D1750V2
1199
2024/03/26
Bob Lu

En'{} L

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

The calibration methods and procedures used were as detailed in:

KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
2. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the

previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Measured
4 y Parameter Target Deviation LGOI Results
(MHz) Liquid Value Value Range
Return Loss | 26.929 dB | 26.017 dB 3.505% +20%; >20dB Pass
Real
1750 Head 45.532Q | 46.939Q 1.407 Q <5Q Pass
Impedance
Imaginary |-y 4500 | 37650 | 49190 <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Equipment Details:

Description:
Manufacturer:
Model Number:
Serial Number:
Calibration Date:
Calibrated By:

Signature:

Dipole
Speag
D1900V2
5d231
2024/02/01
Bob Lu

En'{} L

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

The calibration methods and procedures used were as detailed in:

KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1.The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
2.The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the

previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Measured
4 y i Parameter " Target Deviation LGOI Results
(MHz) Liquid Value Value Range
Return Loss | 27.268 dB | 26.067 dB 4.607 % +20%; >20dB Pass
Real
1900 Head 52.799 Q | 50.307 Q 2492 Q <5Q Pass
Impedance
Imagimary |3 4530 | 49850 | -1.5320 <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 1900MHz, 5d231
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Equipment

Description:

Details:

Manufacturer:
Model Number:
Serial Number:
Calibration Date:
Calibrated By:

Signature:

Dipole
Speag
D2450V2
1103
2024/03/26
Bob Lu

En'{} L

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

The calibration methods and procedures used were as detailed in:

KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1.The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
2.The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the

previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Measured
4 y Parameter Target Deviation LGOI Results
(MHz) Liquid Value Value Range
Return Loss | 25.308 dB | 24.161 dB 4.747 % +20%; >20dB Pass
Real
2450 Head 56.592 Q | 53.467 Q 3.125Q <5Q Pass
Impedance
Imaginary |- er9 0 | 5400Q | -45710Q <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
TR-EM-SA005 Page 73 of 81 Version 3.0




Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2401 YS58158E-SA

Dipole, 2450MHz, 1103
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Equipment Details:

Description:
Manufacturer:
Model Number:
Serial Number:
Calibration Date:
Calibrated By:
Signature:

Dipole
Speag
D2600V2
1207
2024/03/26
Bob Lu

En'{} L

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

The calibration methods and proc30.9edures used were as detailed in:

KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1.The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
2.The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the

previous measurement.

Calibrated Equipment:

. Calibration | Calibration
Equipment Model S/N Date Due Date
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
Test Data:
Frequency | Simulated Measured
4 y Parameter Target Deviation LGOI Results
(MHz) Liquid Value Value Range
Return Loss | 30.923 dB | 27.361 dB 13.019% +20%; >20dB Pass
Real
2600 Head 48396 Q | 45943 Q 2453 Q <5Q Pass
Impedance
Imaginary 1 6 1000 | .0.667Q | 05580 <50 Pass
Impedance
Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 2600MHz, 1207
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Equipment Details:

Description:
Manufacturer:

Model Number:
Serial Number:

Calibration Date:

Calibrated By:
Signature:

Dipole
Speag
D5GHzV2
1374
2024/03/26
Bob Lu

En'{} L

All Calibration have been conducted in the closed laboratory facility: Lab Temperature 18°C-25°C and humidity < 70%

The calibration methods and procedures used were as detailed in:

KDB Publication Number: “KDB865664 D01 SAR Measurement 100 MHz to 6 GHz”
1.The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
2.The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the

previous measurement.

Calibrated Equipment:

Equipment Model S/N Cali]l;l:;zion Cil)l:ll;r;?t):
Simulated Tissue Liquid Head HBBL600-10000V6 2200808-2 Each Time
SAM Twin Phantom SAM-Twin V8.0 1962 NCR NCR
Network Analyzer E5071C SER MY46519680 | 2023/06/08 2024/06/07
Network Analyzer Calibration Kit 50Q 51026 NCR NCR
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Test Data:
Frequenc Simulated Measured
4 4 Parameter larees Deviation e Results
(MHz) Liquid Value Value Range
Return Loss | 22.303 dB | 23.781 dB -6.215 % +20%; >20dB Pass
Real
5250 Head 44252 Q | 45776 Q 1.524 Q <5Q Pass
Impedance
Imaginary | 2000 | 45450 | 18430 <50 Pass
Impedance
Return Loss | 34.639 dB | 35.868 dB 3.426% +20%; >20dB Pass
Real
5600 Head 47.686 Q | 43421 Q 4265 Q <5Q Pass
Impedance
Imaginary |- 5110 | 14920 | 17030 <50 Pass
Impedance
Return Loss | 29.943 dB | 27.331 dB 9.557 % +20%; >20dB Pass
Real
5800 Head 50363 Q | 54.232Q -3.869 Q <5Q Pass
Impedance
Imaginary | 5 5340 | 14750 | -4.009Q <50 Pass
Impedance

Note: Return Loss Deviation = (Measured-Target)/Targetx 100%
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Dipole, 5600MHz, 1374
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