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Glossary:

TSL tissue simulating liguid

ConvF sensitivity In TSL / NOBM x,y.2
/A nol applicable or not measured

Calibration iz Performed According to the Following Standards:

a} |EC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specilic
Absorption Rate Of Human Expasure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Parl 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MMz ta 10 GHz)", October 2020,

b) KDB 865664, "SAR Measuremant Requirements for 100 MHz lo 6 GHz"

Additional Decumeniation;
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. Al figures stated In the certificate are valid at the fraquency indlcated.

* Antenina Paramelers with TGL: The source is mounted in & touch configuralion balow the
center marking of the flal phantam.

= Helun Loss: This parameter is measurad wilh the source positioned under the liquid filled
phantom (as desurbed In the measurement condition clause). The Retum Loss ensures low
reflected power, Mo uncenainty requirad,

o SAR measured: SAR measured af the stated antanna input power.

= SAA noffmalized: SAR as measured, normalized 1o an input power of 1 W at the anlenna
connecior,

« SAR for nominal TSL parameters: The measured TSL patametars are used lo caloulate the
naminal SAR resuf.

The reported uncertainty of measurement is stated as the standard uncerfainty of maasurement

multiphed by the coverage lactor k=2, which for a normal distibution corresponds 1o a coverage
probabillly of appraximately 85%,
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Measurement Conditions

DASY system conflguration, & far as not given on pags 1
BASY Varsion DASYS2 WE2 0.4
Extrapolation Advancad Exrapoiation
Phantom EL14 Flat Pharitom Shall thicknoss: 2 = 0.2 mm
EUT Pasitloning Touch Position

Zoom Scan Aesolution

dx, By =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (2 direction}

Frequency 150 MHz + 1 MHz
Head TSL parameters
The fallowing pararnatars and calculations were applied.
Temperaiure Permittivity Conductivity
Hominal Head TSL parameters 22.0°C 523 0.76 mho'm
Measured Hoad TSL parameters (22.020.2) "C B0.7+26% 0.76 mhaim & § %
Head TSL temperature change during test < 05"C vsan St
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Cendition
SAR moasured 1 W input posiat 3.88 Wikg

5AR for nominal Head TSL parameders

normalized o 1W

388 Wikyg = 18.4 % [k=2)

SAR averaged over 10 cm® (10 g} of Haad TSL

cordition

SAR measurad

1 W input power

2.57 Wik

SAR for nominal Head TSL paramedars

normalized o 1W

2.56 Wikg = 18,0 % (h=2)

Body TSL parameters

The following parameters and caloulations were apphed.

Temperaiure Permittivity Canductivity
Mominal Body TSL paraiveters 22.0°C 61.9 0.80 mho/m
Measured Body TSL parameters (22.0 20.2) °C B24 8% 0.82 mho/m £ 6 %
Body TSL lemporature change during test <05°C —_— -
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition
SAR measured 1 W input power 387 Wikg
BAR for neminal Body TSL parameiers normalized o 1W 3.90 Wikg = 18.4 % (ke2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measurad 1 W inpul power 263 Wikg

SAR for nominal Body TSL parametars

nofmialized ta 1W

2,59 Wikg + 18.0 % (k=2
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Appendix (Additional assessments oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, lranstermed to faed poln 4310-01 g2

Return Loss - 228 4B

Antenna Parameters with Body TSL

Impedance, transformed to lead paint 4500 - 4.8 0
Ratiirm Loss - 23.0dB
Additional EUT Data
| Manutactured by SPEAG
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DASYS Valldation Report for Head TSL

Drate: 07.07.202]
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: CLAT5; Type: CLALSY; Serial: CLATS0 - SN; 4005

Commumcation System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: £= 150 MHz; o = 0.76 S g, = 50.7; p = 1000 kg/m”
Phantom section: Flal Section

Measurement Standard: DASY S (IEEE/NECVANS] C63,19-2011)

DASY 52 Configiration:
= Probe: EX3DVA4 - SN3877; ConvF(12.51, 12.5], 12.51) @ 150 MHz: Calibraged: 30,12.2020
= Sensor-Surface: | 4mm (Mechanical Surtuce Detection)
« Electronics: DAES Sn654; Calibrated: 28.06.2021

=  Phantom: ELI v4.0: Type: QDOVADM BB; Sevial: TP:1003

DABYS2 52.10.4(1535); SEMCAD X 14,6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=14mm (8x10xB)/Cube 0: Measurement yrid; dx=4mm, dy=4mm, dv=| 4mm

Reference Vilue = 84,14 Vim; Power Drili =0.01 dB

Peak SAR (extrapolated) = 7.44 Wikg

SAR(1 g) = 3.88 W/kg: SAR(10 g) = 2.57 Wikg

Smillest distance from peaks to all points 3 dB below: Larger than messurement grid (=30 mm)

Ratio of SAR ot M2 0 SAR at M1 = 79.9%

Maximum value of SAR (messured) = 548 Wikg

<287

5- T‘ “

-f.60

“11.47

-14.34

0 dB = 5.48 Wike = 7.39 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date; 07.07,202]
Test Laborutory: SPEAG, Zurich, Switzerlmd
DUT: CLAL5D; Type: CLALSD; Serial: CLALS0 - SN: 4005

Communication Syatem: UID 0 - CW; Frequeney: 150 MHz

Medium parameters used; I'= 150 MHz; o = (L2 S/m; g, = 62.4; p= 1000 kg,."m1
Phantom section: Flat Section

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

DASYS2 Configuration:
= Probe: EX3DVA - SN3BTT; ConvF(11.56, 11.56, 11.56) @ 150 MHz: Calibrated: 30,12 2020
s Sensor-Surface: | Amm (Mechanical Surfice Detection)
«  Electronics: DAE4 Sn654; Calibrated: 28,06, 202 |
= Phantom: ELLv4.0; Type: QDOVADDBB; Seral: TP: 1003
= DASYS2 52104(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (Bx10x8)/Cube 0: Measurement grid: de=4mm, dy=4mm, dz=1 4mm

Reference Valoe = 82.92 VWim; Power Drift = -0.02 dB

Peak SAR (extrupolated) = 7.65 Wikg

SAR(L g) = 3.97 Wikg: SAR(10 g) = 2.63 Wik

Smallest distance from peaks to all pomts 3 dB below: Larger than measurement grid {= 30 mum)

Rativ of SAR at M2 (o SAR st M1 = 79,74

Maximunm value of SAR (measured) = 5.60 Wiky

xn -

11.54

-14.43

0 dB = 5.60 Wikg =748 dBW/lg
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Impedance Measurement Plot for Body TSL
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Glossary:

TSL hzsue simulating liguid

ConvF sansitivity In TSL { NORM x.y.2
MIA not applizable or not measurad

Callbration is Performed According to the Following Standards:

a) |ECAEEE 62209-1528, "Measurement Procedure For The Assessment O Specific
Absarplion Rate Of Hurnan Exposure To Radio Frequency Fialds From Hand-Hald Ard
Body-Worn Wireless Communication Devices < Pad 1528: Human Models, Instrumendation
And Frocedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

b} KDB 865864, "SAR Measurement Reguirements for 100 MHz to & GHZ"

Additional Documentation:
o) DASY System Handbook

Methods Applied and Interpratation of Parameters:

o Messurement Conditions: Further details are available from the Validation Repon at the end
ot the certificata. Al figures stated in \he certificate are valld al the frequancy indicated.

= Anfenna Parameters with T5L: The source |s mounted In g touch configuration balow the
certer marking of the flat phantom.

= [Aetum Loss This parameter is maasured with the source posilioned under the liguid filled
phantam (as deseribed in the measurament condition clause). The Retum Lozs ensures low
raflected power. No uncartainty reguired,
SAR measured: SAR measured at the stated amenng Inpul power,

= SAR normalized: SAR as measured, nomalized to an Input poweral 1 W at the antenns
connector.

= SAR for nominal TSL parameiers: The measured TSL parameters are used to calculals tha
nominal SAR resull,

The reported uncertalnly of measurement is stated as the standard uncertainiy of measurement
multiplied by the coverage factor k=2, which for & narmal distibution comesponds 10 a coverage
probability of approximataly 95%,

Carlicais Mo D2450V2TE| Oor Page & ola




Measurement Conditions
DASY system conliguration, &s far as ot given on page 1.

DASY Version bASYs2 VEZ 104

Extrapolation Advancad Extrapodstion

Phamtom Madular Flat Phaniom

Distance Dipolo Centar - TSL 10 fim with Spacar

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The lollowing paramatars and caloulations wers apphed.
Temperature Parmittivity Conductivity

Mominal Head TSL parameters ol 9.2 1.8 mhofm

Measured Head TSL parametors (220 0.2} °C IFExER 1.88 rmhoim + 6 %

Haad TSL temperature change during test < (.50 —_ il
SAR result with Head TSL

SAR averaged over 1 cm’ {1 g) of Head TSL Condifion

SAH maaswrad 260 W Inpul powar 13.6 Wikg

SAR for nominal Head TSL parsmeters normalized to 1W 52,7 Witkg £ 17.0 % (k=2)

SAR averaged over 10 ém” {10 g) of Hend TSL condiion

5AR measurad 260 mi input powar B.26 Wikg

SAR lor nemingl Head TSL paramstars normalized to TW 24,6 Wikg = 16.5 % (k=2)
Body TSL parameters

Tihe ballowing pararmwders and caiculations were applied.
Temperatura Permitlivity Coandustivity

Mominal Body TSL parametors 2050 827 1.85 radm

Measured Body TSL parameters (22.0£0.2) "0 522 +6% 2,05 mho'm 2 6 %

Body T5L temparature change during test =05 "G —_ e
SAR result with Body TSL

SAR averaged aver 1 em® {1 g) of Body TSL Condhlon

SAR maasuned 260 mW input power 13.1 Wikg

SAR for nominal Body TSL paramaters norralized bo 1%W 51,1 Wikg £ 17.0 % (k=2}

SAR averaged over 10 em’ [10 g of Bady TSL condition

SaA measirad 250 mW inpul power 618 Wikg

SAA for nomingl Body TSL paramedars normalized o 19W 244 Wiy = 16.5 % (k=2}

Cartilicats No: D24E0VE-TE1_ O Fagadolad



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

Impedance, transformed o fead poin B2a L) +3.4 0
Raturn Loss -27 4 dB

Antenna Parameters with Body TSL

Irpedancs, fransformad to feed point 49,3 0+ 6.4 j02
Ralurn Loss ~23.7dB

General Antenna Parameters and Design

| Elocirical Delay {on dirsctian) | 1,152 ns

Alter long tarrm use wilh 100W radiated power, only a sfight warming of the dipole near the feadpaint cun be messured,

The dipode is made of standard serminga ooaxial éable. The center conductor of the feeding line |s directly cornegted o the
gacord arm of the disolo. The antenna is tharsfors shor-circuited for DC-signals. On sorma ol e dipoles, small end caps
ira added 10 1he dipole ama in order 1o improve matching when oaded according to the position ag explained in e
*Measuremant Conditions" paragraph. The SAR data are not affected by this change. The overall dipois length is =il
acconding to the Standard,

Mo sxoessive forca must be applisd to the dipole arms, becauss they might band or the soldersd connections near the
feadpaint may be damagad.

Additional EUT Data

| Manutactured by SPEAG
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DASYS Validation Report for Head TSL

Dt 13 10:202|
Test Labovatory: SPEAG, Zurich, Switrerland
DUT: Dipole 2450 MHz: Tvpe: D2450V2; Seclal: D250V - SN:T81

Conumunication Systeat: LD 0 - OW; Fréquency: 2450 MHz

Medium parameters used: F= 2450 MHz; o = 1,89 S/m; 5= 376, p = 1000 kgim®
Phuniom section: Flal Section

Megserement Standard: DASYS (IEEENECYANSLCHI, 19-201 1)

[TASYS2 Configuration
& Probe: EXN3DVE - SNT349; ConvF(7.96, 7.96, 7.96) & 2450 Mz Calibrated: 28, 12,2020
o Sensor-Surface: 14mm (Mechanical Surface Detection)
= Electronies: DAE4 Sn601; Calibrated: D2.11.2020
= Phastton: Flat Phantom 5.0 (fant); Type: QD 000 P30 AA; Serxl: 1001
»  DASYS2 5210.401533); SEMCAD X 14.6.14(7501)

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

Reference Value = 1180 ¥Wim: Powes Dnft = 0,01 dB

Peak SAR (extrapolated) = 27.00 Wikg

SAR(I g) = 13.6 W/kg: SAR(10 g) = 6.26 Wikg

Smallest distanee from peaks 1o all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = S0.4%

M imuim value of SAR (measured) =223 Wke

-i.00
-12.00
“16.00

-20.00

NdB =223 Wike= 1349 dBW/kg

Cardicate No: D24502-781_0ce2 Paga Gatd




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

Drte: 13.10.2021
Tesl Laboralory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MEz; Type: D2450%2; Serial: D2450V2 - BN:781

Commumcation System: LD 0 - CW, Frequency: 2430 MHz

Medium puranieters used: £= 2450 MHz; o = 2,05 $/m; g, = 52.2; p = 1000 ke’
Phivmom section: Flat Section

Measurement Standard: DASYS (IEEEMTEC/ANST CH319-2011)

DASY S Configuration:
«  Probe: EXIDYA - SNT349: ConvB(R.12, 812, B 12) @ 2450 MHz; Calibrated: 28.12,2020
#  Seosor-Surface; |4mm {Mechanical Surface Deleciion )
s  Elecoonics: DAEA So601; Calibrated: 02,11.2020
& Phuntom: Flat Phantom 5.0 (hack); Type: QD 000 P30 AAL Serial; 1002
= DASYSZ SZ10.4(1535); SEMCAD X 14.6, 14(7501)

Dvipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7377 )/Cube O
Messurement grid: dy=5mm, dy=8mm, dz=5mm

Reference Yalue = (097 ¥/m; Power Drift =-0.05 dB

Peak SAR [extrapolaled) = 24,1 Wikg

SARI g) = 131 Wik SAR(10 ) = 618 Wikg

Smiallest distance from peaks o all points 3 dB helow = 8.9 mm

Ratio of SAR at M2 w0 SAR a1 M| = 54,40

Maximum value of SAR (measured) = 20.6 Wikg

-4.00
B.00
-12.00

-16.00

-20.00

O dB =206 Wikp = 13.14 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A,

o S  Schwelzerischer Kallbrierdiernst

Schmid & Partner ] ¢ Service suisse d'étalonnage

Engineering AG Z 3 Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand 4¢ﬁ~ S Swiss Caiibration Service
Accredited by the Swiss Accroditaion Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is-one of the signatories to the EA
Multitateral Agraemant for the recognition of calibration certificatas

' o i Gortficate No: D5GHZV2-1026_Sep21

Calibration procadure(s)

Calibration date:

|

I
This galibration carificate documents the traceabillty to nationsal standards, which realize the physical units of messuraments (S1).

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cedificate,
AH calibrations havi been conducted in the cossd laborainry faciity: emdronmant lemperatura (22 + 31°C and hurmidity < T0%,

Calibration Equipment used (METE critical for calibration}

| Primary Standards 10 # Cal Date (Cortificate MNo.) Scheduted Calibration

| Power meter NRP SM; 104778 09-Age-21 (Mo, 217-03291/03202) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (Mo, 217-03281) Agw-22

Power sensor NRP-291 Shi: 103245 O8-Apr-21 (Mo, 217-03292) Apr-F2

Reference 20 dB Attenuator SM; BHIG94 (Z0K) 08-Apr-21 (Mo, 217-03343) Aga-22

Type-N mismatch combination SN 310082 / (8327 08-Apr-21 (Mo, 217-03344) Apr-22

'll Refarenca Proba EX3DV4 SMN: 3503 30-Dec-Z0 (No. EX3-3503_Dec2) Dec-21

DAES SM: 801 02-Hov-20 (Mo, DAE4-801_Novz0) HNov-21

Secondary Standards I & Chack Date {In housa) Schadubed Check

Powet meder E44188 SN: GB30512475 0-0ct-14 (i house check Oot-20) I hwovtine check: Oct-22

Power senaor HP B481A SN: LS3ar2ae7e3 07-0at-15 {In houss check Oct-20) In housa check; Oct-22

Power senacr HP B4B1A SN: MY 41092317 07-0ct-15 {in house check Oct-20) In house check: Qol-22

RF generator RAS SMT-06 SN 100072 18-Jun-18 {in house check Oct-20) In house check: Oct-22

Mebwork Analyzer Agilent EBISEA. | SN US41080477 31-Mar-14 (in house check Oct-20) In house chedk: Oct-21
Mame ) Funclicn

Callbrated by: dewvKas  Labomiory Techwian

i by: ,@E“I . Lo —=i ! = I-i - )E._

Tive caliseation cerfificats shall not be reptonll_mgd"mpanj_:_t‘l_nrm without writlen approval of the laboratory.

Certificate Mo: D5GHzV2-1026_Sep21 Page 1 of 14




Calibration Laboratory of Q@w

4 F "y 5 Schwelrarischer Kalibrierdienst
Schmid & Pariner o c Sarvice sulsse d'éialonnage
Engineering AG e =i Servizio svizzero df taratura
Zeughaussirasse 43, 5004 Zurich, Switzerland 7Ny S swiss Calibration Sarvice
Accradited by the Swiss Accreditation Service (SAS) Accreditation Bo.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recogniticn of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
NIA, 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 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.

o Antenna Paramefers 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 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%.

Certificate No: D5GHzV2-1026_Sep2i Page 2 of 14



Measurement Conditions

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

Head TSL parameters at 5250 MHz

DASY Version DASYS2 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MHz

o o i
5750 MHz = 1 MHz

The foflowing parameters and calculations were appliad,

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 3549 4.71 mhofm

Measured Head TSL parameters (22.0x02)*C MT+6% 452 mhoim 26 %

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

S5AR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measurad 100 mW input power B.12 Wikg

SAR for nominal Head TSL paramalers normalized to 1W 80.6 Wikg = 19.9 % (k=2)

SAHR averaged over 10 cm?® (10 g} of Head TSL condition

SAH measurad 100 mW inpul powsr 2.32 Wikg

SAR for nominal Head TSL parameaters normalized to 1W 23.0 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 22.0°C 5.6 4,96 mhofm

Measurad Head TSL parameters (22.0+02)%C M4+6% 4.78 mho/m + 6 %

Head TSL temperature change during test «<0.5°C eas -
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Head TSL Candition

SAR measured 100 mW input powear B.78 Wikg

SAR for nominal Head TSL parametars normalized to 1W 87.0 Wikg £ 19.9 % (k=32)

SAR averaged over 10 em” (10 g} of Head TSL candition

SAR measured 100 mW input power 2.45 Wikg

SAR for nominal Head TSL parameters

nomaiized to 1%

24.2 Wikg = 19.5 % (k=2)

Cerificate Mo: DSGHzV2-1026_Sep21
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mhoim

Measured Head TSL parameters (22.0x02)°C 342:6% 4.86 mhofm + 6 %

Head TSL temparature change during test <05°C e i
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.47 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83.9 Wikg + 12.9 % (k=2)

SAR averaged over 10 em® (10 g} of Head TSL condition

SAR measured 100 mW input power 2.39 Wikg

S5AR for nominal Head TSL parameters normmalized to TW 23.6 Wikg % 19.5 % (k=2)
Head TSL parameters at 5750 MHz

The following paramelers and calculations were applied.
Temperatura Parmittivity Conductivity

Mominal Head TSL parameters 220°C 35.4 5.22 mho/m

Measured Head TSL parameters (220202)°C MH0+6% 5.01 mhaim £ G %

Head TSL temperature change during test <05°C wan -
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 8.06 Wikg

SAR for nominal Head TSL parameters normalized to 1W T9.7 Wikg % 19.9 % (k=2)

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

SAR measurad 100 mW input power 2.27 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.4 Wikg £ 19.5 % (k=2)

Ceriificate No; DSGHzV2-1026_Sep21

Page 4 of 14




Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 48,9 5.36 mho/m

Measured Body TSL parameters (220:02)°C 488+6% 5,50 mhofm £ 6 %

Body TSL temperature change during test =0.5°C e ——
SAR result with Body TSL at 5250 MHz

SAR averaged ever 1 em® {1 g) of Body TSL Condition

SAR measured 100 mW input power 7.50 Wikg

SAR for nominal Body TSL paramalers normalized to 1W 75.0 Wikg £ 19.9 % (k=2)

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

SAR measurad 100 mW input power 2,08 Whkg

SAR for nominal Body TSL parameters normalized to 1W 20.8 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5500 MHz

Tha following parameters and caleulations were applied.
Temparatura Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.6 5.65 mho/m

Measured Body TSL parameters (220+02)°C 484 +6% 5.85 mho/m + 6 %

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

SAR averaged over 1 cm® (1 g} of Body TSL Condition

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Body TSL parameters normalized to 1W 79.6 Wikg £ 19.9 % (k=2)

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

SAR measurad 100 mW input power 219 Wikg

SAR for nominal Body TSL parameters normalized to TW 21.9 Wikg * 19.5 % (k=2)

Certificate No: D5GHzV2-1026_Sep21
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (220+0.2)°C 482 +6% 5,99 mhoim £ 6 %
Body TSL temperature change during test =05°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 784 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 78.5 Wikg £ 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 22.0 Wikg * 19.5 % (k=2)
Body TSL parameters at 5750 MHz
Tha following parameters and caleulations were applied.
Tempaerature Permittivity Conductivity
Nominal Body TSL parameters 220°C 483 5.94 mhoim
Measured Body TSL parameters (220+£02)°C 48.0+6 % 6.20 mhoim + 6 %
Body TSL temperature change during test <0.5°C — —
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Bady TSL Condition T
SAR measured 100 mW input power 764 Wikg
SAR for nominal Body TSL paramelers normalized to 1W TE.5 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® [10 g) of Body TSL condltion
SAR measured 100 mW input power 213 Wikg

SAR for nominal Body TSL parameters

nommalized to 1W

21.3 Wikg % 19.5 % (k=2)

Centificate Mo: D5GHzV2-1026_Sep21
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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 52890 -4.4j0

Ratum Loss - 250 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 46.40+05 0

Return Loss -286dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformed to feed point 5240+06i0

Retumn Loss -32248
Antenna Parameters with Head TSL at 5750 MHz

Impedance, ransformed to feed point 57.50+65)0

Return Loss -20.7 dB

Certificate Mo: DSGHZV2-1026_Sep21
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Antenna Parameters with Body TSL at 5250 MHz

| impedance, transformed to feed point

50.80-26(0
Return Loss -31.5d8
Antenna Parameters with Body TSL at 5500 MHz
Impadance, iransformed to feed paint 4630 +25)0
Return Loss - 26.5 dB
Antenna Parameters with Body TSL at 5600 MHz
Impedanee, transformed o feed point 5340+ 140
Relurm Loss -29.0dB
Antenna Parameters with Body TSL at 5750 MHz
Impedance, transformed o feed point 581 02+610
Return Loss - 20.6 dB
| Electrical Delay (one direction) 1193 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected o the
second arm of the dipole. The anlenna is therefore short-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipole arms in order to improve matching when leaded 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 stil

according to the Standard.

Mo excessive force must be applied lo the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data

[hm.rfantwad by

SPEAG

Certificate Mo: DSGHzV2-1026_Sep21
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DASYS5 Validation Report for Head TSL

Date: 23.09.2021
Test Leboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: D5GHzV2; Serial: DSGHzV?2 - SN:1026

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; 6 =4.52 S/m; & = 34.7; p = 1000 kg/m’ ,

Medium parameters used: f= 5500 MHz; o = 4.76 S/m; & = 34.4; p = 1000 kg/m” ,

Medium parameters used: f = 5600 MHz; 6 = 4.86 S/m; &= 34.2; p = 1000 kg/m® ,

Medium parameters used: f= 5750 MHz; o = 5.01 8/m; &= 34; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY 52 Configuration;

» Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.25, 5.25, 5.25) (@ 5500
MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated:
30.12.2020

= Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 02.11.2020

» 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 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 79.51 V/m; Power Drift = -0,00 dB

Peak SAR (extrapolated) =27.5 W/ikg

SAR(1 g) = 8.12 W/kg; SAR(10 g) = 2.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 71.3%

Maximum value of SAR (measured) = 18.1 Wikg

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 = 78.89 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.5 Wikg

SAR(1 g) = 8.78 Wikg; SAR(10 g) = 2,45 Wikg

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

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

Maximuwm value of SAR (measured) = 20.6 W/kg

Cerfificate Mo: DEGHZVZ-1026_Sep21 Fage 9 of 14



Dipole Calibration for Head Tissue/Pin=100mW, dist=1 (mm, £=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 80.35 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 847 Wikg: SAR(10 2 =239 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 68.5%

Maximum value of SAR (measured) = 19.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.68 V/m; Pawer Drift = 0.02 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(I g) = 8.06 Wikg: SAR(10 g) = 2.27 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 66.7%

Maximum value of SAR (measured) = 19.2 W/kg

o8

-6.00

12,00

-18.00

-24.00

-3n.00

0 dB = 20.6 Wikg = 13.13 dBBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 24.00,2021
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: 5750 MHz

Medium parameters used: f = 5250 MHz; o = 5.5 S/m; &, = 48.8; p = 1000 keg/m’ ,

Medium parameters used: f = 5500 MHz; o = 5,85 S/m; & = 48.4; p = 1000 kg/m’ ,

Medium parameters used: f = 5600 MHz; o = 5.99 S/m; & = 48.2; p = 1000 kg/m’ ,

Medium parameters used: £ = 5750 MHz; 6 = 6.2 $/m; .= 48; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.84, 4,84, 4.84) @ 5500

MHz, ConvF(4.79, 4.79, 4.79) @ 5600 MHz, ConvF(4.66, 4.66, 4.66) @ 5750 MHz; Calibrated:
30.12.2020

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

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020

+ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASY52 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: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67,65 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 27.2 Wikg

SAR(1 g) =7.50 W/kg; SAR(10 g) = 2.08 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 68.6%

Maximum value of SAR (measured) = 17.2 Wikg

Dipole Calibration for Body 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 = 67.54 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.1 Wkg

SAR(1 g) = 7.95 W/kg; SAR(10 g) = 2.19 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66,3%

Maximum value of SAR (measured) = 18.8 Wikg

Certificate Mo: DSGHzV2-1028_Sap? Page 12 of 14



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

Reference Value = 66.91 V/m; Power Drift = -0,08 dB

Peak SAR (extrapolated) = 32.0 Wikg

SAR(1 g) = 7.94 W/kg; SAR(10 g) = 2,20 W/kg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 65.2%

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,

dist=1,4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 65.07 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 g) = 7.64 Wike; SAR(I0 g) = 2.13 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 63.8%

Maximum value of SAR (measured) = 18.5 Wikg

db

L]
-6.00
-12.00
-18.00
-24.00

-30.00

0 dB = 18.8 Wikg = 12.75 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ¢\“\:L\..I._JL»" s, Schweizerischer Kalibrierdienst

, 3 % S
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NN S Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  Motorola Solutions MY : Certificate No: D5GHzV2-1027_Jan22

[CALIBRATION CERTIFICATE - . . :

Object D5GHzV2 - SN:1027

Calibration procedura(s) QA CAL-22v6 e :
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: January 10, 2022

This calibration certificate documents the traceability lo national standards, which realize the physical units of measurements {sl).
The measurements and the uncertainties wilh confidence probabilily are given on the foliowing pages and are part of the cerlificate.

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

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Dale (Certificate No.) Scheduted Calibration

Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z31 SN: 103244 09-Apr-21 (No, 217-03291) Apr-22

Power sensor NRP-Z%1 3N: 103245 09-Apr-21 (No, 217-03292) Apr-22

Reference 20 dB Altenuator SN: BH9394 (20k) 09-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982 / 06327 089-Apr-21 (Ne. 217-03344) Apr-22

Reference Probe EX3DV4 SN: 3503 31-Dec-21 {No, EX3-3503_Dec21) Dec-22

DAE4 SN: 801 01-Nov-21 (No. DAE4-601_Nova1) Now-22

Secondary Standards D # Check Dats {in house) Scheduled Check

Power meter E44198 SN: GB39512475 30-0ct-14 {in house check Oct-20) in house check: Oct-22

Power sensor HP 8481A SN: US37292783 07-0ct-15 {in house check Oct-20) In house check: Oat-22

Power sensor HP 8481A SN: MY41093315 07-0ct-15 {in house check Qct-20) In house check: Ocl-22

AF generator R&S SMT-06 SN: 100972 18-Jun-15 (in house chack Oct-20) In house check: Ocl-22

Netwark Analyzer Agilent E§358A | SN: US41080477 21-Mar-14 (in house chack Cct-20) In house check: Oct-22
Nama Function Signature

Approved by: Sven Kilhn ‘ Deputy Manager /};—- e

issued: January 11, 2022

This calibration certificate shall not be repraduced except in tull without written approval of the laboratory.

Calibrated by; Jeffrey Katzman Laboratory Technician e { é g gL
3 2 ; . . — o RO Bl
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Calibration Laboratory of R

' S g  Schweizerischer Kalibrierdienst
Schmid & Partner m c Service sulsse d'étalonnage
Engineering AG BN Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland fv.g‘ fﬁ\&} S Swiss Calthration Service
RTINS
Accredited by Ihe Swiss Accreditation Servica (SAS) Accreditation No.: SCS 07108

The Swiss Accreditation Service ia one of the signatories to the EA
Multitateral Agreement for the recognition of eallbration certiticates

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} [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-Worn Wireless Communication Devices - Part 1528: Human Models, instrumeniation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", Qctober 2020.

b) KDB 865664, "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 certificate are valid at the frequency indicated,

« Anitenna Parameters with TSL: The source is mounted in a touch configuration betow the
center marking of the flat phantom,

* Return 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 uncettainty 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 reparted 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 systern configuration, as far as not given on page 1.

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapelation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5500 MHz £ 1 MHz
5600 MHz + 1 MH2z
5750 MMz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivily
Nominal Head TSL parameters 22.0°C 35.9 471 mho/m
Meeasured Head TSL parameters {220 £0.2)°C 349+6% 4.52 mho/m + 6 %
Head TSL temperatiure change during test «0.5°C - e
SAR result with Head TSL at 5250 MHz
SAR avaragad over 1 em? (1 g) of Head TSL Condition
SAR measured 100 m\WV input power 8.t1 Wig

SAHR for nominal Head TSL parameters

normalized to 1W

80.5 W/ka +18.9 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL

condition

SAR measured

100 mW input pawer

2.33 Wikg

SAR for nominal Head TSL parameters

normalized to TW

23,1 Wikg + 19.5 % (k=2)

Certiticate No: DEGHZV2-1027_Jan22

Page 3 of 15




Head TSL parameters at 5500 MHz

The following parameters and calculations ware applied.

Temperature Permittivity Conductivity
Neominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Hoad TSL parameters {220+0.2)°C 34526% 477 mho/m+6 %
Head TSL temperature change during test <0.5°C ----
SAR result with Head TSL at 5500 MHz
SAR averaged over T enm® (1 g} of Head TSL Condition
SAR measured 100 mW input power 8.59 Wikg
BAR for nominal Head T5L parametsrs hormalized to TW 85.2 Wiky = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 100 mW input power 241 Wikg

8AR for nominal Head TSL parameters

nomalized to 1W

23.9 Wikg £ 19.5 % (k<=2}

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperatire Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameoters (22.0x0.2)°C 344+6% 4.87 mhofm £ 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measursd 100 mW input power 8.54 Wikg
SAR for nominal Head TSL parameters normalized to 1W 84.7 Wikg = 19.% % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condifion
SAR measured 100 mW input powar 2.42 Wikg

SAR for nominal Head TSL paramsters

notmadized to 1W

24.0 Wikg z 19.5 % (k=2)
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Head TSI parameters at 5750 MHz

The following parameters and calculations wers appiied.

Temperatore Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 354 5.22 mhofm
Measured Head TSL parameters (220:0.2)°C 342x6% 5.02 mhofm £ 6 %
Head TSL temperature change during test <0.5°C —-e- -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 om?® {1 g) of Head TSL Condition
S5AR measured 100 mW input powsr 8.16 W/ky

SAR for nominal Head TSL parameters

normalized to 1W

80.9 Wikg £ 19.9 % (k=2)

SAR averagoed over 10 cm? (10 g) of Head TSL

condition

SAR measured

100 W input power

2.30 W/kg

SAR for nominal Head TSL parameters

normalized fo 1W

22.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calcuiations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.36 mho/m
Measured Body TSL parameters (220zx02)°C 488+6% 547 mho/m + 8 %
Body TSi. temperature change during test <0.5°C wuen
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® {1 g) of Body TSL, Congdition
SAR measured 160 mW input power 7.43 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

74.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm?® {10 g) of Body TSL condilion

SAR measured 100 mW input power 2.07 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg + 19.5 % {k=2)
Body TSL parameters at 5500 MHz

The foliowing parameters and caleuiations were applied.
Temperature Permittivity Conductivity

Noeminal Bedy TSL parameters 22.0°C 48.6 5.65 mho/m

Measured Body TSL parameters (22.0+02)°C 484 £ 6% 581 mho/m +6 %

Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em?® {1 g) of Body TSL Conditicn

SAR measured 100 mW input power 7.88 Wikg

SAR for nominal Body TSL parameters normalized to 1W 78.8 Wikg £ 19.9 % (k=2)

SAR averaged over 18 cm® (10 g} of Body TSL condition

SAR measured 100 mW input power 2.17 Wikg

SAR for nominal Body TSL parameters

normalized to TW

21.7 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 TSE parameters 22.0°C 48.5 5.77 mho/m
WMeasured Body TSL parameters (22.0202)°C 482+ 6% 5,95 mho/m + 8 %
Bedy TSL temperature change during test <0.56°C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cn® (1 g) of Body TSi, Condition
SAR measurad 100 mW input power 7.93 Wikg
SAR for nominal Body TSL parameters normalized to 1W 79.3 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 100 mW input power 2.18 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.8 Wikg = 19.5 % (k=2)

Body TSL parameters at 5750 MHz

The following paramsiers and calcufations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 £.94 mho/m
Measured Body TSL parameters (22002 °C 43026 % G.16 mho/m+6 %
Body TSL temperature change during test <{.5°C nrmn e
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 om® {1 g) of Body TSL Congdlition

SAR measured

100 mW input power

7.56 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

75.6 Whg £19.9 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL,

condition

SAR measured

100 mW Input power

2.08 Wrkg

SAR for nominal Body TSL parameters

normalized to TW

20.8 Wikg 2 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, transformed to feed poing M.70-19iQ

Return Loss -32.2dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 491Q-11jQ

Heturn Loss - 37.04B
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to fead point 5530 +1.5iQ

Heturn Loss -256d8
Anienna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 8508 +5.1iQ

Retum Loss -23.3dB
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Antenna Parameters with Body TSL at 5250 MHz

Impedance, transiormed to feed point 801 0-03[02

Return Loss -50.2dB

Antenna Parameters with Body TSL at 5500 MHz

impedance, transformed to feed point 494 + 1.0

Return Loss - 38.5dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, fransformed to feed point 5570 +35i

Return Loss -24.0 dB

Antenna Parameters with Body TSL at 5750 MHz

impedance, transformed to feed point 5580 +630Q

Reaturn Loss -21.8dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.189 ns

After iong term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be meastred,

The dipole s made of standard semirigid coaxial cable. The certer conguctor of the fesding line is directly connected to the
second arm of the dipale. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small and caps
are added 1o the dipole arms in order to improve malching when loaded according fo the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The averali dipcle length is stil
aceording to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the solderad connections near the
feadpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
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DASY5 Validation Report for Head TSL

Date: 10.01.2022
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1027

Communication System: ULD 0 - CW;, Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: S600
MHz, Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; ¢ = 4.52 S/m; & = 34.9; p = 1000 kg/m’ ,

Medium parameters used: f = 5500 MHz; 6 = 4.77 S/m; & = 34.5; p = 1000 kg/m® ,

Medium parameters used: f = 5600 MHz; ¢ = 4.87 8/m; & = 34.4; p = 1000 kg/m® |

Medium parameters used: f = 5750 MHz; o = 5.02 S/m; & = 34.2; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvE(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.25, 5.25, 5.25) @ 5500
MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.08, 5.08, 5.08) @ 5750 MHz: Calibrated:
31.12.2021

» Sensor-Surface: I.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn60i; Calibrated: 01.11.2021

» 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=100mW, dist=10mm, =5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 77.04 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 8.11 Wikg; SAR(10 g) = 2.33 W/kg

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

Ratio of SAR at M2 to SAR at M1 =70.9%

Maximum value of SAR (measured) = 18.4 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.69 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) = 8.59 W/kg; SAR(10 g) = 2.41 Wikg

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

Ratio of SAR at M2 10 SAR at M1 = 67%

Maximum value of SAR (measured) = 20.2 Wrkg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, de=1.4mm

Reference Value = 77.29 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.54 W/kg; SAR(10 g) = 2.42 W/kg

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

Ratic of SAR at M2 10 SAR at M1 = 68.2%

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Relerence Value = 74.19 V/m, Power Drift = -0.05 dB

Peak SAR (extrapolated) =31.7 W/kg

SAR(1 g} = 8.16 W/kg; SAR(10 g) = 2.30 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 60.3%

Maximum value of SAR (measured) = 19.4 W/kg

-5.00
-1C.00
-15.00

-20.00

-25.00

0dB =20.2 W/kg = 13.05 dBW/kg
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Impedance Measurement Plot for Head TSL

Ble View Channel Sweep Calbration Trace Scale Marksr System Window Help
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DASYS Validation Report for Body TSL

Date: 10.01,2022
Test Laboratory: SFEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzVZ2; Serial: DSGHzV?2 - SN:1027

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; o = 5.47 S/m; & = 48.8; p = 1000 kg/m® ,

Medium parameters used: f = 5500 MHz; 6 = 5.81 $/m; & = 48.4; p = 1000 kg/m? |

Medium parameters used: f = 5600 MHz; o = 5.95 S/m: & = 48.2; p = 1000 kg/m? |

Medium parameters used: f = 5750 MHz; o = 6.16 S/m; & = 48.0; p = 1000 kg/m?

Phantom section: Flat Section

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

DASYS2 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvE(4.84, 4 84, 4.84) @ 5500
MHz, ConvF(4.79, 4.79, 4.79) @ 5600 MHz, ConvF(4.66, 4.66, 4.66) @ 5750 MHz; Calibrated:
31.12.2021

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

s Electronics: DAE4 Su60f; Calibrated: 01.11.2021

« Phantom: Flat Phantom 5.0 ¢back); Type: QD 000 P50 AA; Serial: 1002
» DASYS5252.10.4(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: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.75 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 7.43 W/kg; SAR(10 g) = 2.07 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 67.6%

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mn1, dz=1.4mm

Reference Value = 66.69 V/m, Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR( g) = 7.88 W/kg; SAR(10 g) = 2.17 Wikg

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

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

Maximum value of SAR (measured) = 19.2 W/kg
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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=1 4mm

Reference Value = 67.36 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 33.0 Wikg

SAR(1 g) = 7.93 Wikg; SAR(10 g) = 2.18 W/kg

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

Ratio of SAR at M2 to SAR at M| = 65%

Maximum value of SAR (measured) = 19.0 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64.49 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.7 Wikg

SAR(1 g) = 7.56 W/kg; SAR(10 g) = 2.08 W/kg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 62.5%

Maximum value of SAR (measured) = 18.1 Wikg

-10.00
-15.00

-20,00

-25.00

0dB =192 Wikg = 12.82 dBW/kg
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FCC ID: AZ489FT7162 / IC: 109U-89FT7162

Report ID: P29844-EME-00002/00003/108/109

Impedance Measurement Plot for Body TSL

File View Channel Sweep Calbration Trace Scale Marker System Window Help
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FCC ID: AZ489FT7162 / IC: 109U-89FT7162 Report ID: P29844-EME-00002/00003/108/109

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.

Dipole 150- Head
4005 Impedance Return Loss
D
ate real imag jQ dB

Measured
08/06/21 44.18 1.84 -23.71
08/25/22 43.18 3.68 -21.54
06/21/23 40.46 -1.22 -24.51

Dipole 2450- Head
781 Impedance Return Loss
Date . -

Measured real Q imag jQ dB
12/29/21 49.68 3.52 -28.44
10/06/22 49.60 4.17 -25.99

Dipole Head
5250MHz
1026 Impedance Return Loss
Date . .

Measured real Q imag jQ dB
12/29/21 51.78 -2.57 -29.95
10/11/22 40.49 1.40 -21.57
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Dipole Head
5600GHz
1027 Impedance Return Loss
Date
. .Q B
Measured real imag j d
02/11/22 49.02 2.84 -28.15
02/12/23 51.20 3.58 -28.55
Dipole Head
5750MHz-
1027 Impedance Return Loss
Date
. . B
Measured real imag jQ d
02/11/22 56.66 2.60 -23.18
02/12/23 55.05 1.01 -25.78
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