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Engineering AG S S Sriss Calibration Service
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Multilateral Agreement for the recognition of callbration certificates
Client Motorola Solutions Certificate No. D2450V2-703_Jan26
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CALIBRATION CERTIFICATE

Object D2450V2 - SN: 703

Calibration procedure(s) QA CAL-05.v13

Calibration Procedura for SAR Validation Sources between 0.7 - 3 GHz

Galibration date January 5, 2026

This callbratian cartficate socuments tha tmceabiity 1o rational standands, which reakize the physical units of meaaurements [S1).
The measiroments and the uncerainties with conlidance peozability are given an the followinp pagee and are part of the certficass,

Al calibrations have deen corducted In the closed laboratory lackly: environment temparature (22 £ 3)°C and humiday < 70%.
Cofbration Equipment used (MATE aritical for caiibragon)

" Primary Slandards ) Ca Datés (Gerfliicate No) Schedulod Cal
Powaor Senanr A0 NIPADT SN: 101861 | 29-Apr-2 (No, 2025-001450] Aora6
“Power Sensor RBS NAP1EA SN: 101859 | OB Feb 25 (N2, 4000A316008541] Fab-26
Spoctrum Analyzer R&S FSVAD SN: 101832 | 26-Jan-25 (No, A03DAS15000658) Jan-28
3.5mm misrath combnabon SN: 1152 24-Mar-25 (No, 217-04293) Mar26
TCCPOARAZ SN 1016 16-58p1-25 (Mo, OCP-DAII2-1016_58pes) Sap-2b
TOCF DAK35 SN 1748 Ti-Gapt-2h (Mo, OCP-DAI 5-1243_5epes) Eap-286
“Teerenca Proba EXIOVA GN: 7349 10-Jon- 25 (No. EX3 7840_Jan2s) Jon-25
DAEip SN: 1836 26-Nov-25 (No, DAE4Ip-1836_Novas) Nov-26
Sacnndary SIAndans [} Chack Date (i house) Scheduled Chack
AGAD Setup 1 CSNIT000 | 27 ay-25 (No, 675 AGAD_Sourco_Box 260527) | May-28
Signal Genorator FaS SME1004, | SN: 182081 | 27May-29 (No, 675-CAL16-54508-250527) Way 29
MiEmalch, SMA BN 1102 -25 (No, 24) Apr26
"OCP DAK-12 BN 1028 | 27 5 No, 12-1009_Febes) Teb26
DOP DAKAS SN: 1936 10-D8c-25 (M. OLP-UAKS 5-1336_Doges) D00 26
Nama Function Eigraturo
Cakbratard by Adnnia Gesegladou Laboratary lechnisian < 1 { )
Approved by Sven Koha Tachnical Mannger S

lssued: Januaty 5, 2028
This calibralion cedilicate shall not be reproducad except in ful without writter appeoval of the [bomsory,

Gariiticate No: D2450V2-703_lan25 Paga 1 019



W,

A Schweizerlscher Kalibriardi
Calibration Laboratory of é\/‘l x'i ,“‘o"\ 2 Service sulsse d"hbnmgo”‘
S

%

Schmid & Partner Servizio taraturn
Enginaaring AG Swiss Caibrtion Service
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Accradied by the Swiss Accreditation Szrvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Multitateral Agraement for the recognition of calibration certificates

Glossary

IS0 tlesus simutating hguid
Convf  sensitivity in TSL ! NORM ».y.7
NA not applicable or not measired

Calibration is Performed According to the Following Standards

« IECAEEE 62209-1528, ‘Naasuremant Procadurs For The Assessment Of Specific Absarption Rate Cf Human Exposura To
Radio Fraquency Fields From Hand-Held And Body-Worn Wirsless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Hange of 4 MHz to 10 GHz)", October 2020.

» KDB 885064, *SAR Measuremant Requiremeants for 100 MHz to 6 GHz"

Additional Documentation
* DASY Syztem Handbook

Methods Applied and Interpretation of Parameters

» Measurement Conditions: Further detalls are available from the Validation Report at the end of the cerliticale. All figures
stated in the cerlificale are valid at the frequency indicated,

» Antanna Paramalers vl TSL: The dipole i mounted with the spacer lo position its feed point exactly below the canfer
marking of the llat phantem section, with the arms orkented parallel to the body axis,

« Faod Point Impedance and Relurn Loss: These paramelers are measured with the dipole positioned undar the liquid filled

phantom., The impedance stated is lansformed from the measwrement at the SMA connector 1o the feed point. The Return

Loss ensures low reflocied power, No uncerlainty required,

Electrical Delay: One-way dalay between the SMA conneclor and the antenna feed point. No uncertainty required.

SAR measured: SAR measured al the stated antenaa Input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W al the anlenna conneclor,

SAR for nomingl TSL paramelers: The measured TSL paramelers are used 1o calculate the nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainly of measurarment multiplied by the
coverage factor k=2, which for a normal distribution correeponds fo & coverage probability of approximately 95%,

Gertlicate No: D2450V2-703_Jan2b Page 20/ 9



D2450V2 - SN: 703 January 5, 2026
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Module SAR 17.0.2
Extrapolntion Advanced Extrapolation
Phantom Moduler Fiat Phaniom
Distance Dipole Center - TSL 10 mm | with spacer
Frequency 2450MHz = 1Mz 1
HSL parameters at 2450 MHz
The following parametars and calculations were applad.
Temperature P«;llmiw =i Conductivity
Nominal HSL parameters 220°C 392 1,80 mho/m
Meosured HSL parameters (22.C £0.25°C 37.8 26% 1.87 mho/m +6%
HSL temperature change during test <D§'C
SAR result with HSL at 2450 MHz
SAR averaged over 1 cm? (1 g) of HSL Condition
SAR for nominal HSL paramelers 24 d3m input power 13.1 Wikg
SAR for nominal HSL parameters normakzed to 1W 522 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (100)0!"81 Condition
SAR for nominal HSL parameters 24 dBm inout power 513 Wikg
SAR for nominal HSL parameters normaiized to 1W 24.4 Wikgy =18.5% (k= 2}

Gerfiticats No- D2450V2-703_Jan26

Page 3 ol 8



D24asove - SNt 703

January 5, 2026

MSL parameters at 2450 MHz
The following pararrelers and calculations were applied
Temperature Permittivity Conductivity

Nominal MSL parametors 220°C 527 1.95 mho/m
Measured MSL parameters (22.0 20.2)°C 52,0 +6% 2.04 mho'm 6%
MSL temperature change during test «05°C

SAR result with MSL at 2450 MHz
SAR averaged over 1 cm® (1 g) of MSL Condion
SAR for nominal MSL paramelers 24 dBm Input power 12.6 Whg
SAR for nominal MSL paramatars normalized to 1W 50.2 Wikg +17.0% (k= 2)
SAR averaged over 10 cm® (10 g) of MSL ~ Condition

SAR for nominsl MSL parameters

2¢ dBm Input power

5.95Who

SAR for nominal MSL parameters

normalized to 1W

23.7 Wikg +16.5% (k=2)

Certificate No: D2450V2-703_Jan2b
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D2450V2 - 5N 703 January 5, 2026

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 2450 MHz

Impedance 53.80+33i0
Return Loss 28.3¢B

Antenna Parameters with MSL at 2450 MHz

Impedance 4980+4210
Return Less -275dB

General Antenna Parameters and Design

| Electrical Deday [one direction) 1.148 ns |

Alter Jong term use wih 100W radiated power, only a shight warming of the dipole near the leedpoint can bs measured.

The dipoke is made of standard semitgld coaxdal cable. The tenter vonductor of the feeding line is directly connected o
the second arm of the dipole. The antenna & therefors short-circuited for DC-signats. On some of the cipoles, small end
caps are added W the dipele arms In order o improve matching when loadad according fo the position aa explained In the
“Msasurement Condilions” paragraph. The SAR data are not affected by this change. The overali gipolo length is still according
1o the Standard, No excessve jorce musl be appled to the dipols arms, bacause they might bend or the soldered connoctions
noa the Seedpoint may be damaged.

Additional EUT Data

| Menutactured by | SPEAG |

Certificate No. D2450V2-703 Jan26 Page 50! 9



D2450V2 - SN: 703

Systam Performance Chack Report

January 5, 2026
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D2450V2 - SN: 703 January 5, 2026

Impedance Measurement Plot for HSL
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D2450V2 - SN: 703

System Performance Check Repoct

January 5, 2026
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D2450V2 - SN 703

Impedance Measurement Plot for MSL

January 5, 2028
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Calibration Laboratory of SN,

SN, S Schweizarischer Kalibrierdienst
Schmid & Partner — ke Ealormics
Engineering AG T & c m:?v:;:ma taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland % ,_@3 S sutse Calibration Service
Accradited by he Swiss Aceed taton Service (SAS) Accreditation No.: SCS 0108

The Swies Accreditation Sarvice Is ons of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Certficste No. D2450V2-782_Jul24

edure for SAR Validation Sources between 0.7-3 GHz

Calibraton date: July 16, 2024

This calibration cerfificate documants the traceatility to nadional stendards, which regize the ohysicat units of measummants (S1)
The moasremaonts and tha uncertainties with confidenca probabifity ane given on the following pages end are part of the cerificate.

Al calibrusions have been corducted in the dosad Bboratory fadiity: anviranmant emparature (22 = 3)°C and humnidity < 70%,

Calbration Equipment used (MATE onfical for calibration)

Prinary Standards |0y Cal Data (Carfiicatn No. ) Seheauled Calibration

Power mater NRP2 SN: 104778 26-Mur-24 (No. 217-04036/04037) Mar-25

Power sensor NRP-Z01 SN: 102244 26-Mar-24 (No. 217-04035) Mar-28

Pawer senaoe NRP-ZB1 SN: 103245 26\06-2¢ (No. 217-04037) Mar-25

Refererces 20 dB Alienaior SN: BHOI94 (20k)  26-Man24 (No. 217-04046) Mar-25

TypaN mismaeh combination | SN: 340982/ 08327 28-Mar-24 (No, 217-04047) Mar-25

Refarence Probe EX30VA SN: 7349 03-Nov-23 {No. EX3-7349_Nov23) Nov-24

DAE4 SN: 501 22-May-24 {No. DAE4-901 May24) May-25

Secondary Sardards ID# Check Dats (in house) Scheduled Chedk

Sower meler E44198 SN: GB30512475 30-Oct14 (in housa check Ocl-22) In hoLse chack: Oct-24

Bower sereor HP S181A SN: U537202783 07-Oct-15 (in howsa check Ocb22) I houss chack! 0ct-24

Powe sersar HP 84814 SN: MYA41093315 07-Oct-15 (in houss chuck Oct22) In house check: Oct-24

RF genorator RAS SMT-06 SN: 100072 156-Jun-158 (In house chack O¢l-22) In house check: Oct-24

Nahwork Aryzer Agilent EBISAA | SN: USA41080477 31-Mar-14 (in house check O1-22) In house check: Oct-24
Name

Calinrated by: Jatfrey Kazman

Approved by

ssued: July 17, 2024

Trie calibeasion cedificate shall ol be reproduced except In full wilhaut written agpravid of the labaratary

Certificats No: D2450V2-782_Jul24 Page 10f8




Calibration Laboratory of Sehwaizerischar Kallbriardiernst

Schmid & Partner (S: Service suisse d'élalonnege
Engineering AG Servizso svizzero di tarsurs
Zeughauastrasse 43, BODA Zurich, Switzerland S

Swise Calibration Service

Accredited by (he Seiss Accredtason Service (SAS) Accregitation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to tha EA
Muttilateral Agreomant for the recegnitian of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/EEE 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 - Parl 1528 Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", Oclober 2020.

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Repaort 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.

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 o the feed point. The Return Loss ensures low
reflected power, No uncertainty required,

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

o 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.

+ 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%.

Cerfificate No: D2450V2-782 Jul24 Page 2 ul 8



Measurement Conditions

DASY systam configuraticn, 85 far as not givan cn pags 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advancad Extrapolation
Phantom Medular Flatl Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 2450 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations wars appliad,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhaim
Measured Head TSL parameters (220£02)°C 377x6% 1.82mhoim=86%
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR sveraged over 1 cm? (1 g) of Head TSL Conxition
SAR measured 250 mW input power 13.6 Wikg
SAR for nominal Head TSL parameters nommahized to 1W 52.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6,25 Wikg
SAR for nominal Head TSL parameters normalized to 1W 248 Wikg 16,5 % (k=2)
Body TSL parameters
Tre following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 62.7 1.95 mhoim
Measured Body TSL parameters (220202)°C 52326% 2.03 mho/m 6 %
Body TSL temperature change during test — 05°C e —-
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Gondition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Bogy TSL perameters narmalized o 1W 50.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condilion
SAR measured 250 mW input power £.08 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 24.0 Wikg £ 16.5 % (k=2)

Certificate No: D2450V2-T82_Jul24

Page 3018




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

Impedance, Iransformed (o lead point 51.8Q+35jQ
Retum Loss -26.34dB

Antenna Parameters with Body TSL

Impadanca, transformed fo feed point 4820+562)0
Relurn Loss -250dB

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1.155 ns

After long term use with 100W radiated powsr, only a sight warming of the dipcle near the feadpoint can he measured.

The dipole s made of slandsrd samirigd cosxdal cable, Ths center conduclor of the feading line is directly connected lo the
sacond arm of the dipole. The amenna is therefore short-circuited for DC-signals. On some of the dipcles, small end caps
are acded to the dipole arms In order to improve matching when loaged according to the position as expiained in the
"Messurement Conditicns” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according o the Standard.

No excessive force must be applied to the dipole arms, because they might benc or the soldered conneclions near the
feedpoinl may be damaged,

Additional EUT Data

| Manufactured by | SPEAG

Certificate No: D2450V2-782_Jui24 Page 4 of i



DASYS5 Validation Report for Head TSL
Date: 16.07.2024
lest Lahomatory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782
Communication System; UID O - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o= 1,82 S/m; &= 37.7, p = 1000 kg/m’?
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 03.11.2023
¢ Sensor-Surface: 1. 4mm (Mcchanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 22.05.2024
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001
o« DASYS5252.104(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 117.3 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.25 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.7%

Maximum value of SAR (measured) = 22.0 Wikg

-3.60
-7.20

-10.80
-14.40

-18.00

0 dB = 22.0 W/kg = 13.42 (BW/ky

Certificats No: D2450V2-762_Jul2a Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

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

Medium parameters used: f = 2450 MHz; o = 2.03 S/m; g, = 52.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (TEEEAEC/ANSI C63.10-2011)

DASYS52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8,.12) @ 2450 MHz; Calibrated: 03.11.2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Elecctronics: DAE4 Sn601; Calibrated: 22.05.2024
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial; 1002
o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 108.5 V/m; Power Drift =-0.04 dB

Peak SAR (extrupolated) = 24,1 Wrkg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6,08 Wikg

Smallest distance from peaks to Il points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR a1 M1 = 54.3%

Maximum value of SAR (measured) = 20.5 Wikg

-3.60
-1.20
-10.8D
-14.40

-18.00

0dB =20.5 Wkg = 13.12 dBW/kg

Certdficate No- D2450V2-782_Jul24 Paga 7ol 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

r A, Schwoizerischer Kalibriecdienst
Schmid & Partner % e G Service suisse d'étalonnage
Engineering AG e = Servizio svizzero di taratura
Zeughausstrasse 43, BO04 Zurich, Switzedand "4,,@\\,\? S guiss Calibration Service
el
Accradited by the Swiss Accreditaion Sence (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates
ciient  Motorola Solutions Certiicate No. D5GH2V2-1026_Jul24
ATION
———

Otject DSGHzV2 - SN:1026

Calbration procedure(s) %‘CAL&W 3 o = o) T
‘Calibration Procedure for SAR Validation Sources between 3-10 GHz

Callbration date: July 17, 2024

This callbration certificate documants the traceabilty to national standards, which realize e physical units of measurements {S1)
The measurements and the uncertainties with confidence probability are givan on the fallowing pages and are part of the cenificats,
All caibrations have bean conducted in tha desed laboratory aciity: environment temperature {22 4+ 3)°C and humidity < 70%.

Calibration Equipment used (MSTE criticat for calibration)

Primary Standards oy Cal Date (Carficate No. ) Suhedued Calbration

Power meter NRP2 SN: 104778 26-Mar-24 (No. Z17-D4036/04037) Mar-25

Power sensar NRP-Z91 SN 103244 26-Mar-24 (No. 217-D4038) Mar-25

Power sensar NRP-Z91 SN 103245 26-Mar-24 (No. 217-D4037) Mar-25

Ref 0 20 dB8 At I SN: BHO394 (20K) 26-Mar-24 (No. 217.04046) Mar-25

Type-N mismatch combination SN: 310882 /06327  26-Mar-24 (No. 217-04047) Mar-25

Referance Probe EX3DV4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25

DAE4 SN: 601 22-May-24 (No. DAE4-601_May24) May-256

Secondary Standards 1D# Check Date (in houss) Schoduled Chock

Powear meter E44198 SN: GB38512475 30-Oct-14 (in house check Oc-22) In houss chegk: Oo-24

Power sansor HP 8481A SN: US37202783 07-0ct-15 (in housa check Oct-22) In house chock: Oct-24

Pawer sansor HP BABIA SN MY41083315 07-0ct-15 (in howsa check Oct-22) In houme: check: Oct-24

RF penerator RBS SMT-06 SN: 100472 15-Jurr-15 (in house check Oct-22) In bouse check: Ocl-24

Netwark Anabyzar Agllent EB358A | SN: US41080477 3t-Mar-14 (in house check Oct-22) In house check: Oct-24
Nama Signature

Cabrated by: Pauo Pins

e ) {404
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Calibration Laboratory of S, §  Schweizerischer Kalibrierdienst
Schmid & Partner S G Service suisse détalonnage
Englneering AG Tt Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland T S suwiss Catlbration Service
hccredited by the Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. 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
paralle! 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.

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,

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%.
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Measurement Conditions

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

DASY Version DASYS2 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Madular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4 mm, dz = 1.4 mm Graded Ratlo = 1.4 (Z direction)
5250 MHz £ 1 MHz

F 5500 MHz + 1 MHz

Y 600 MHz £ 1 MHz

5800 MHz £ 1 MHz

Head TSL parameters at 5250 MHz

The followIng parameters and calculations were applied.

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 220°'C 359 4.71 mho/m

Measured Head TSL parameters (220+0.2)"C 3063+6% 4.61 mho/m £ 6 %

Head TSL temperature change during test <05°C e -
SAR result with Head TSL at 5250 MHz

SAR averaged over 1 e’ (1 g) of Head TSL Condition

SAR measwred 100 mW input power 7,85 Wikg

SAR for nominal Head TSL parameters normalized to 1TW 78.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW inpul power 2.26 Wikg

SAR for nominal Head TSL parameters normalized o 1W 22.6 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL paramaters 220°C 356 4.96 mho/m

Measured Head TSL parameters (220£02)°C 358+6% 4.87 mho/m £ 6 %

Hoad TSL temperature change during test <05°C — —_
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.43 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84.4 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ {10 g) of Head TSL condition

SAR measured 100 mW input power 2.39 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

23,9 Wikg £ 19.5 % (k=2)

Cerfificale No: D5GHzV2-1026_Jul24
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Head TSL parameters at 5600 MHz

Tne following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL paramaeters 220°C 355 5.07 mho/m
Measured Head TSL parameters {220+02)°C 35.7x6% 4.96 mho/m 26 %
Head TSL temperature change during test <05°C - e

SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measuraed 100 mW inpul power 8.22 Wikg
SAR for nominal Head TSL parameters normalized to 1W 82.2 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL conditicn
SAR measured 100 mW input power 2.35 Wikg

SAR fer nominal Head TSL parameters

normalized to 1W

23.5 Wikg +19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 353 5.27 mho/m
Measured Head TSL parameters (22.020.2)°C 354:6% 520 mholm =6 %
Head TSL temperature change during test <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 8.08 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 80.7 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 229 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.9 Wikg £ 19.5 % (k=2)

Certificate No: DSGHzV2-1026_Ju24
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.9 5.36 mho/m

Measured Body TSL parameters {2202 0.2}°C 491+6% 551 mho/m£6 %

Body TSL temperature change during test <05°C - e
SAR result with Body TSL at 5250 MHz

SAR averaged over 1 ¢cm” (1 g) of Body TSL Condition

SAR measurad 100 mW input power 7.48 Wikg

SAR for nominal Body TSI parameters normalized fo 1W 74.9 Wkg * 19.9 % (k=2)

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

SAR measured 100 mW input power 2.08 Wikg

SAR for nominal Body TSL paramaters normalized to 1W 21.0 Wikg * 19.5 % (k=2)
Body TSL parameters at 5500 MHz

The following parameters and calculations were appiled.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 4886 5,65 mho/m

Measured Body TSL parametors (220+02)°C 48526 % 586 mha/m+6 %

Body TSL temperature change during test s05°C e -ee
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm’ (1 @) of Body TSL Condition

SAR measured 100 mW input power 7.92 Wikg

SAR for nominal Body TSL parameters normalized to 1W 79.2 Wkg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.20 Wikg

SAR for nominal Body TSL parameters normalized to 1W 221 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 677 mhoim
Measured Body TSL parameters {220+£0.2)°C 433+6% 6.00 mha/m £ 6 %
Body TSL temperature change during test <Q05°C -—— -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.89 Wig

SAR for nominal Body TSL paramelers

normalized to 1W

79.0 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm? (10 g) of Body TSL condition

SAR measured 100 mW input power 2.21 Wikg

SAR for nomingl Body TSL parameters normalized to 1W 22.1 Wikg % 19.5 % (k=2)
Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.2 6.00 mhol/m

Measured Body TSL parameters (220+02)°C 4806 % 829 mhoim26 %

Body TSL temperature change during test <05"C — e
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 100 mW Input power 7.40 Wikg

SAR for nominal Body TSL parameters normalized to 1W 74.1 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measurad 100 mW Input power 2.05Wikg

SAR for nominal Body TSL parameters nonmalized to 1W 20.5 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

impedance, transtormed to feed point 4870-09i0

Return Loss -40.8 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedanca, transformed o feed point 4630+46/)

Retumn Loss -243dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, translormed to feed point 520Q0+36jQ

Return Loss -280dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5400 +93j0

Return LosS -203d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed {o feed point 5080-03j0

Return Loss -4404dB8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed [0 feed polnt 46404450

Return Loss -245dB
Antenna Parameters with Body TSL at 5600 MHz

Impadance, transformed to feed point 5260Q+36|Q

Return Loss -272dB
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Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to fead point 551 0+91Q
Retum Loss -20.1dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.492 ns

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

The dipole is made of standard semirigid coaxial cable. Tha center conductor of the feeding line is directly connecled 10 the
second arm of the dipcle. 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
“Maasurement Conditions"” paragraph. The SAR data are not affected by this change. The overalt dipole length Is still

according to the Standard,

No excessive force must be applied to the dipole arms, becausa they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data

mnmwma by

SPEAG
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DASYS5 Validation Report for Head TSL
Date: 17.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1026

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency; 5800 MHz

Medium parameters used: f= 5250 MHz: ¢ = 4.61 S/m; &= 36.3; p= 1000 kg:m

Medium parameters used: f = 5500 MHz; o = 4.87 8/m; g, = 35.9; p = 1000 kg/m

Medium parameters used: = 5600 MHz: o = 4.98 S/m; £ = 35.7; p = 1000 kg,/m

Medium parameters used: = 5800 MIlz; o= 5.2 S/m; & = 35.4; p= 1000 kg/m®

Phantom scetion: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) @ 5250 MHz, ConvF(5.04, 5.04, 5.04) (@ 5500
MHz, ConvE(5, 5, 5) @ 5600 MHz, ConvF(4.86, 4,86, 4.86) (@ 5800 MHz; Calibrated: 07.03.2024

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

« Electronics: DAE4 Sn601; Calibrated: 22.05.2024

« Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1,4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.22 V/m; Power Drift = 0.09 dB

Peak SAR {extrapolated) = 26.6 Wikg

SAR(1 g) = 7.85 Wikg: SAR(10 g) = 2.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 70.7%

Maximum valuc of SAR (measured) = 18.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz~1.4mm

Reference Value = 73,83 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31,7 Wrkg

SAR(1 g) = 8.43 Wikg; SAR(10 g) = 2.39 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 67.3%

Maximum value of SAR (measured) = 19.7 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.27 V/im; Power Drift = 0.09 (B

Peak SAR (extrapolated) = 30.4 Wikg

SAR(I g) = 8.22 W/kg;: SAR(10 g) = 2.35 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 1o SAR at M1 =67.4%

Mauximum value of SAR (measured) = 19.7 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.88 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 31.62 Wikg

SAR(] g) = 8.08 W/kg: SAR(10 g) = 2.29 Wikg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

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

Maximum value of SAR (measured) = 20.1 Wikg

-1.60

-15.20
-22.80
-30.40

-38.00

0dB =20.1 Wikg = 13.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 15.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1026

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
Mz, Frequency: S800 MHz

Medium parameters used: = 5250 MHz; 6 = 5.51 S/m; & = 49.1; p = 1000 kg/m’

Medium parsmeters used: §'= 5500 MHz; o = 5.86 S/m; & = 48.5; p = 1000 kg/m'

Medium parameters used: { = 5600 MHz; ¢ = 6 S/m; & = 48.3; p = 1000 kg/m’

Medium parameters used: f = 5800 MHz; 6 = 6.29 S/m; & = 48; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.15, 5.15, 5.15) @ 5250 MHz, ConvE(4.69, 4.69, 4.69) @ 5500
MHz, ConvE(4.65, 4,65, 4.65) @ 5600 MHz, ConvF(4.48, 4.4, 4.48) @ 5800 MHz; Calibrated:
07.03.2024

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

e Electronics: DAE4 Sn601; Calibrated: 22.05.2024

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.02 V/im; Power Drift = -0.07 dB

Peak SAR (extrupolated) = 28.5 Wikg

SAR(1 g) = 7.48 W/kg: SAR(10 g) = 2.09 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 67%

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 64.97 V/im; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 7.92 W/kg; SAR(10 g) = 2.20 W/kg

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

Ratio of SAR at M2 1o SAR at M1 = 64.8%

Maximum value of SAR (measured) = 19.8 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 65.05 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 33.4 Wikg

SAR(1 g) = 7.89 W/kg: SAR(10 g) = 2.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 63.6%

Maximum value of SAR (measured) = 20.0 Wrkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 62.84 Vim; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 g) = 7.4 W/kg; SAR(10 g) = 2.05 W/kg

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

Ratio of SAR at M2 10 SAR at M| = 62.7%

Maximum value of SAR (measured) = 19.2 Wikg

dB
0

-5.00

-10.00
<15.00
-20.00

25.00 =

0dB =20.0 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Data

The table below includes dipole impedance and return loss measurement data measured by
Motorola Solutions’ EME lab. The results meet the requirements stated in KDB 865664.

Head Body
Dipole 2450-782
Impedance Return Loss | Impedance Return Loss

Date Measured real Q !mag dB real !mag dB

jQ Q jQ
08/14/2024 52.01 3.89 -27.40 47.21 | 4.05 -24.72
07/14/2025 52.31 3.25 -28.43 48.63 | 5.80 -25.40
07/14/2026 52.18 3.53 -28.74 46.98 | 7.63 -25.23
Dipole 5250- Head Body
1026 Impedance Return Loss | Impedance Return Loss
Date Measured real Q !mag dB real !mag dB

jQ Q jQ
08/14/2024 4517 4.04 -35.95 50.35 | -1.54 -48.67
07/14/2025 48.03 2.33 -37.91 4995 | -1.90 -46.47
07/14/2026 47.37 2.03 -36.08 50.61 | -1.70 -46.14
Dipole 5600- Head Body
1026 Impedance Return Loss | Impedance Return Loss
Date Measured real Q !mag dB real !mag dB

jQ Q jQ
08/14/2024 54.20 3.56 -25.99 53.40 | 4.87 -27.57
07/14/2025 52.17 3.70 -28.31 53.31 | 3.76 -27.26
07/14/2026 52.17 3.57 -27.85 53.24 | 3.49 -27.58




Dipole 5800- Head Body
1026 Impedance Return Loss | Impedance Return Loss
Date Measured | real Q !mag dB real !mag dB

jQ Q jQ
08/14/2024 51.70 7.44 -22.42 58.64 | 6.23 -21.70
07/14/2025 51.82 7.67 -21.16 55.77 | 8.18 -21.42
07/14/2026 50.41 7.07 -21.56 55.29 | 5.02 -21.86




