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Calibration Laboratory of v G Schwoirarischer Kalibelardionst
Schmid & Pariner Sarvice suinnn ddinlonnsge

‘ Enginearing AG C rvinls wisrs  tarsters
Drughaussirasse 33, 1004 Zurich, Switterand o S Swiss Culbention Servics

Aot by ln Swhoe Actomsdation Seivon (RS Azersdilntion Ko SCS 0108
The Swian Accreditation Service s ona of The signalonies 1o e E4
‘ Muitilaternl Agreariana Ios thi recogrilion o calliaten cerilicaes

cien  Motorola Solutions MY Coricste Wo: CLA150-4005_Feb18
CALIBRATION CERTIFICATE

‘ Objeci CLANED - BN 4005 ‘

Caltmiizn procesireis) A CAL-15v8
Calibration procedure for system velidation sources bolow 700 MHz ‘

Cablivalion dale Fobruan 09, 2018

Them cnbbation confcae doosmaitis the inaceabsliy b nekcnal siendands, which el e pFyhda unds of maasuremsns (59).
Thei s ety and ho uhcedainien with conhdents pobatlly 5ee ghvan on ne iolesing pages ared ans pan of e cerfces

Jii paftumtions have Been conducied in e cosed ietoratorny oty 2 w 3G and hamidily « 7%

Gotenion Equpriot ussed (MATE ceilical ko callbvadion)

Prevary Slaniangs i Caal Dt {Cartdrealio o j Schedaled Callbration
| Prormar el HRP SN 14T S-Api-1T (Mo HIT-0E2AREET A 1B
Purar senaor WNIP-201 SN 103244 Qe-hpr-17 o FIT-0REF) A1l
Priviei R1%0r WAP-FE1 A 103345 Od-Apr-17 {No. 2IT-02550) Ape-1B
gty s M ) Alianaisics Bh 8277 (200 -ApeAT (Mo, IHT-ORG2E) Api-iil
Typa-N mismaich comiinesan Shl 504720082 OF-deed T (Mo, T8 Aprag
Faphaigrisi Proba EXI0WL = 30-Dec-17 (Mo EXI-38T7_Dak17) D18
‘ DAEL M- End Sd-Jal-AT (M DAES-O548_ JulTTy Jub18
Secoreiary Blardands e Chaes Duis {in housa Scheduled Checs
st reair B4 18 BN DAL ZaRT Di-Apr- 18 (Mo, N T-IRHESALENA) In Foime check: Jun-10
Powsr senaor E44134 SN: WY A A00087 CR-Apr-18 (Mo 3 F-0Ems) I Fsd gt chasel: Jun=18
Py sangar E44120 SN D001 10210 g 18 Mo 3 POGERS In sl chivck; Jum-1i
‘ RAF ganaisio: HP 85480 Bh: US3MSUNTE0  Dd-Aug-39 [in house check Jun- 18] In hosse chads: Jue-18
Muotwork Anabynss HP ATSEE BME LPSITRE0AEG Vb0 i houss chack Oici-17) It o Chisgi: Cet-10
g Fomciuan Sagriahen

‘ Approvd by Kafjn Pokovig Taschakenl Mansger m

This caibmirtion certificals shal o b reprodces scap] m Ll WITICUL wITIsh Bpmv of the laboraiony.
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Calibration Laboratory of e, &  Sehweizerischer Kaksisrdmrt
Schmid & Partner = g Bervics e ddesicnnnge

‘ Enginearing AG = Eervizie swizmro di tarsturn
ZeugrsussIrass 43, 5004 Zurich, Switemresg %ﬁrﬁ Sl CHIBTES6N SEFvss
Acrcitend by e Buiss hoomdiaiion Sardce {SAS) aceredimiion Ho.: SCS 0108

Tre Swlis Acconddation Service lp ond ol the signaicries 1o tha EA
‘ MuSilasteral Agresment fer hie recognifon of calibration cerlificales

Glossary:
TSL tissue simulating liquid
ConvF sensilivity in TSL/ NORM x,y,z

‘ A not applicabla or not measured ‘

Calibration is Performed According 1o the Following Standards:

a) IEEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurement Technigues”, June 2013

b} 1EC 62209-1, “Measurement procedure for the assessment ol Specific Absomtion Rate ‘
{SAR} from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz 1o 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rale (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

d) KDB B&5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Addittonal Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
+ Maasurement 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.
» Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.
s Aeturn 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 powar. No uncertainty required,
S5AR measured: SAR measured at the slated antenna input power,
BAR 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 resull.

The reported uncerainty of measuremant is stated as the standard uncertainty of measurement
rmluplm by the coverage factor k=2, which for a normal distribution corresponds o a coverage
‘ probatlity of approximately 95%. ‘

Cartilicate Mo: CLATB0-4008_Febis Fagn 2of 8
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Measurement Conditions
DAS'Y systam cordiguration, &8 br as rol ghven on page 1.
‘ DASY VYersion DASYE WEZ 10.0
Extrapolation Advarced Exrapalation
Pharlom ELI4 Fiat Prharicen Shall thicknzss: 2 £ 0.2 mm
EUT Paaitioning Tawch Pobtkan
‘ Zoom Scan Ansodution ox, dy = dimm, dz = 1.4 mm Gradad Raba = 1.4 (2 dimation) ‘
Frsquancy 150 MHz = 1 MHz
Head TSL parameters
‘ Tha iokowing parmmaters and caloulations warne applied.
Temperature Parmittivity Canduativity
Mominal Hesd TSL paramebers 220G 52.3 0.76 mham
Moaswred Hoad TSL parameters {220 =02)°C Bas8% 078 mrksdm & 6 %
Head TSL wemperature changs during test 205C ‘
SAHF result with Head TSL
BAR averaged over 1 om’ (1 g of Head TSL Condson
SAR maasurod 1 W inpul powes 380 Wkp
SAR lor nofminsl Head TSL paramalans nomaized o 1W 377 Wikg = 18.4 % (k=2)
SAR pvaraged over 10 em® (10 g) ol Head TSL candition
BAR et e 1 W inpul power 2.52 Wikg ‘
BAR tar nominal Head TSL paramaiars normalized o 1% 250 Wik = 10.0 % (k=)
Body TSL parameters
The folgwing paramerlers and calaulalons wans
Tamparwiurng Permittiwity Canductivity
‘ Nominal Body TSL paramatens 20 E1.8 0.80 mho'm
Measured Body TSL parsmeters (22,0 202 *C B2128% 081 mham+ 6%
Body TSL temperatures change during lest <05 C — o
SAR result with Body TSL
‘ SAR averaged over 1 cm’ [1 g} of Body TSL Candilien
SAR moasnsd 1 W npul power JET Wig
SAR far nominal Body TSL parameters nommalized i 1W BB Wk = THA % (k=2)
‘ SAR aversged over 10 ¢em”® (10 g) of Body TSL condiion ‘
5AR maasuned 1 W inpull Dot 2.57 Wikg
BAR tor nominal Body TSL parametsn a0 1W 2.55 Witky = 18,0 % (k=2)
Canthowtn Mo: CLATS0-4006_Febi8 Paga 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
‘ Antenna Paramatlers with Head TSL

rhrmduﬂ.lrlnﬂmmm:mm 41,80+ 200
Falum Loss

- 2.8 a8

‘ Antenna Parameters with Body TSL ‘

Wngredanca, ranstonmed 1o feed paint 4290+ 0810
‘ Flisiiim Loss - F3de ‘
Additional EUT Data
Manuisctured by SPEAG
Manutachured on Aiggest 23, 2013 ‘
Cartilicatn Mo: CLATS0-4005_Feb1a Page 4 of 8
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DASYS Validation Report for Head TSL

| Diute: 09.02.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA15D - SN: 4008

‘ Commumication Systemc LD 0 - CW; Freguency: 130 MiH: _ ‘
Medium pamameters used: F = 150 MHz; 0 = 0076 8'm: &= 30.3; p= 1000 kg/m
Phamtom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSE C63.19-2011)

[MASY 52 Conliguration
o Probe EX3DVY - SMNIETT: ConvF 1202, 12,02, 12.12); Calibrated; M 123005
»  Senaor-Surface: | 4mm (Mechunical Sarfmce Detection)
#  Electropics: DAEA Sn634; Calibrated: 24072007
s  Phantom: ELI w4.0; Type: QDOVAQQ | BE; Serial: TP: 1003

«  DASYSI 52, 10.0{1446) SEMCAD X 14.6,10{7417)

CLA Calibration for HSL-LF Tissue/CLA 150, touch confipuration, Pin=1W/Area Scan

(B1x81x1): Interpalated grd: da=1 500 mi, dy= 1300 mm
Mnximam vadue of SAR (interpolnted) = 5.37 Wikg

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
diﬂ.t:],ﬂlmm Hht 107 chhe 0 Mensurament grq!l; dxedrm, dy=dmm, di=]_4dmm

Reference Value = 83,36 Vim, Power Drift = -0,03 dB

Peak SAR (exvrapolsted) = 7. 14 Wikp

SAR(L gh = 3.8 Wikg: SAR(I0 g) = 2.52 Wikg

Maximum value of SAR (measured) = 3.33 Wikg

{1? t -

BEE

‘ 11.48

0dl =537 Wikg =730 dBW kg

Cadhcate Mo CLATS0-4008_Feb18 Page Sof 8
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impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: (9.02.2018

lest Laborntory: SPPEACE, dunch, Switaerland

DUT: CLALS0; Type: CLATSD; Serial: CLA TS0 - 5M: 4005

‘ Communication Systemn: LD 0 - CW; Freguency: 150 MHe ‘
Mediom parumeters used; Fu 150 MHz: 0 = 081 Sfm; g, =620 p= 1000 kpfm’
Phantom section: Flat Section
Mensarermend Standard: DASYS (IEEEMEC/ANSTO63.19-2011)

DASY 52 Confliguration:

Probet EXI0VE - SNIRTT; ConvF( 1157, 1 1.57, | L5T); Calibrated: 30.12.2017.
Sepmor-Surfsce: | dmm (Mechanical Surfuce Delection)

Elecinsmics: DAES SnbS4; Calibeaied: 24072017

Phasiom: ELT wd.0; Type: QDOVADND BB; Serial: TP: 1003

DASYIZ 32 100K | 44h0); SEMCAD X 14,6, 100417}

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Area Scan

(B1x81x1): Interpalated grid: di=1.500 mm, dy=1_500 mm
Muximom value of SAR (imerpolated) = 3,47 Wikg

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
disi=1.4mm (Bx10x7)/Cube 0: Measurement grid: dxsdmm, dy=dmm, de=1 dmm

Reference Value = B1.25 Vim; Power Drift = 0.01 dB

Peak SAR (extrapoloted) = 7.26 Wikg

SAR( g) = 3.87 Wikg; SAR(I0 g) = 257 Wikg

bfaximuem vahee of SAR (messred) = 537 Wikg

e ]
0
I-E‘.BI
-8.93
| 1190 ‘
-14.80
0 4B =547 Wikg = 738 dBW/kg
|
;lltl'ﬂl_' PMac CLATS)-8005_Fabi8 Pﬂﬂﬂ:l:l" B B -
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ST T tmelinl ke M et

Schmid & Partnar o E& “ 8 Sprvice sulsse d'élalennage
Engineering AG c Sorslzio svizeera di tarabara

Zoughausstrasse 43, B004 Zusich, Switsarland ﬁm "'\__ﬂu:’ 5 Gwiss Caltiration Service

Arzackied by tho Swiss Acoreditation Sandce (5405
The Bwiss Aceredilalion Seevice is one of tho signalsries o e EA
Mullilinteral Agresment for the recognilion of calibeation certificaies

cient  Motorola Solutions MY

dccreditation 8o SCS 0108

Cactiticate Mo: CLATS0-4016_OctiB

CALIBRATION CERTIFICATE
Cjoct CLA150 - SM: 4016
Citabon piodsdura) 8 CAL-15v8

Calibration procedure for system validation sources below 700 MHz

Cabbration dae: Ociobar 10, 2018

This cafibration comffioas cocuTns B inscenbity o national standards, which reaiten The physical units ol measuemants. (31
The Madsreersniy & the uncamnainies with confidancs probabiity s given on T Toliowieg pages and ans part of the cardificate.
Al caliorafions hava baan conduciod in he dosed labombon taclity: amdmormen temranure (22 @ 3P0 anhd humidity < 705,

Calbration Equipment wused (METE criical lor calibeation}

Calibrated by

Approved by

Network Anabgzar Agian EBAS64 | SN: US4 1080477

Hama
kborimsd W obar

Kalja Fokovio

Primary Ssandards icr 8 Cal Dato {Corificata Har) Scheckded Cafimtion
Powsr matsr NAP EN; 104778 Cd-Apr-18 (Mo, 217026720267 Apeie
Prwer sersor NAP-20H B 1kaaa Ced-AprA (Mo, 217-087) Apr-1g
Powar sensor NAP-Z91 S 102245 (-Apr-10 (Mo, 217-02673) Aprig
Fsferenos 20 diy AHenuator EML S3TT (30 Da-Ape-18 (No. 21700682 Bpi-10
Type-M mismaich cominaion 8N 80472 F0E32T  O4-Age-16 Mo, 217-00683) Apr-1g
Fafamngs Probs EX300 SN: 3877 30-Doc-17 (Mo, EX3-3877_Dec 7] Dac-18
DAE4 BT 05-5ul-18 {Mo. DAEA-B54_Jurtey i

Sﬂ.!tg_.rn: 0 & Check Dala [in haoia) Echadded Check
Frowar meler E441608 B GHE1 2T 12-Jun-18 (Mo, 217 022ES000H4) In Pous check: Jur-20
Power sensor E44124, B MY 200087 i2=Jun-18 (Mo, T T-02285) ¥ Biuss chock: Jun-20
Fowar pangor E44124, SR D001 10210 -k 18 (Mo, 21 7-02254) e house check: Jun-
AF genemlor HF B64R0C SH: US382U0IT00  0d-A0g-98 (in hausa chadk Jun- 1 I hontse ek Jun-20

31-Mar-14 (i house check Oct18)

Funciion
Latswsfory Technician

Tachnical Manages

This calbration cerilfizats shall o B mprocused eeoept in il withod willen spproval ol fhe Inbormiory,

AT

I houme chack: Oes-10

Signahure

HheeeS

e Ociobar 15, 2016

Canificate Moo GLATS0-8016_0c1i8
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Calibration Laboratory of iy e
Schmid & Partner % fo"i 2 b s ks
Engineering AG = = Servizle svitses di inratura
Zeughausstrazss 43, B004 Zurich, Bwitzedans “aﬁf Y .S) 8 Swiss Calbration Sarvice
Accredtisd by the Swiss Accreilalion Banics (345 Accreditation Ho.: SCS 0708

The Swiss Accreditilion Servior i one of the signaiories o the EA
Multilsteral figreement for the recognition of calibration centificaies

Glossary:

TS5L tissue simulating lquid

ConvF sensitivity in TSL S NORM x.y,z
MfA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAHR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

t) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices usad in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

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

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Retum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected powar. 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,

= S5ARA 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 appraximately 95%.

Cestificate Mo: CLA1 504016 _Octia Pagon 2ol B
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Measurement Conditions
DASY systamn corfiguration, as {ar a5 not an ppe 1,
DASY Version DASYS VA2 10,2
Extrapolation Advanced Extrapalation
Phantam ELM Fai Phantom Shell thickness: # & 0.2 mm
EUT Positioning Touch Positicn
ZLoom Scan Resolution dh, dy = 4.0 mm. g2 = 1.4 rnm Graded Ratio = 1.4 (Z direstion)
Fregquency 150 MHz = 1 MHz
Head TSL parameters
Tha following parameters and cafculations were apphad
Temperature Permittivity Conductivity
Mominal Head TEL paramoters 2.0 523 0.76 mhoimi
Moasured Head TSL paramebers (220 £0.2}"C Bl3+E% 0.76 mhoim = & %
Head TEL temperature change during test =06"C — —
SAR result with Head TSL
SAR averaged ower 1 cm’® {1 g} of Head TSL Condition
AR maasured 1 W input powar 3.67 Wikg
SAF lor nominal Head TSL parsmatars nofmalized fo 1W 3,50 Wikg = 184 % (k=2)
SAR averaged cver 10 em® (10 g) of Head TSL candition
SAR measuned 1 W Input povier 2.45 Wik
EAR far nominal Head TSL paramatars rormalized ko TW 243 Wik = 1000 % (k=2
Body TSL parameters
The following parametars and calculations wera applied,
Temperalire Permittivity Conductivity
Hominal Body TSL parameters 2200 B8 080 mha/m
Measured Body TSL parameters (F20x0.2) "G 633:zE6% 0.2 mhodm o+ 8 %
Body TSL temperaiure change dwring test <0.5°C - —
SAR result with Body TSL
SAR averaged over 1 em? (1 g of Bady TSL Condition
SAA measured 1 W inpus powes 4.01 Wikyg
SAR lor nominal Body TSL pararmebers renmalized fo 1W 295 Wikg = 18.4 % (k=2)
SAR averaged cver 10.cm® (10 g) of Body TSL condiion
SAH measurad 1'W input powar 288 Wikg
EAR far neminal Bady TSL parametars nonmalized b 1W 261 Wikg & 18.0 % k)

Cartificaba Ma: CLAIS0-401E_Oct18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformad to fesd point 4700 - 4.4 {2
Fiaburm Loss - 25248
Antenna Parameters with Body TSL
Impedance, ansivemed io foed point 488 0-1.7 5
Retsm Loss - 35.5 08
Additional EUT Data
barufacturad by SPEAG It
taraifacturad on August 28, 2014
Cerlilicate Mo: CLATE0-8016_Oet18 Prge 4 cf B
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DASYS Validation Report for Head TSL
Deate: 10,10.2018

Test Laboratory: SPEAG, Zarich, Switzerland
DUT: CLALSD; Type: CLALSD; Serial: CLALS0 - SN: 4016

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

Medium parameters used: f= 150 MHz; o = 0076 Sim; & = 50.3; p= 1000 kg'm®
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEMEC/ANSICE3.19-2011)

DASY 52 Configuration:
o Probe: EX3DV4 - SN3877; ConvF(12.12, 12.12, 12.12) & 150 MHz; Calibrated: 30,12.2017
# Sensor-Surface: | 4mm (Mechanical Surface Detection)
#  Electronics: DAES Sn654; Calibroted: 05.07.2018
¢ Phantom: ELI v4.(% Type: QDOVAODIBB; Seral: TP: 1003
s  DASYSZ 52.10.2(1495)%; SEMCAD X 14.6.12(7450)

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Area Scan
(B1xB1x1): Interpolated grid: dx=1.500 mm, dv=1.500 mm
Maximum value of SAR (interpolmed) = 5.21 Wikg

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1L4mm (Sx10x7VCube 0: Measurement grid: dx=4mm, dy=4mm, dr=| 4mm

Reference Value = 80001 Vim; Power Drft = -0,0% dB

Peak SAR (extrapolated) = 7.05 Wike

SAR(1 g) = 3.67 Wikg; SAR(ID g) = 2.45 Wikg

Maximum value of SAR (measured) = 5.13 Wikg

di
i

-2.00

-6.00

-B.00

0dB =515 Wikg =712 dBW/kg

Caficaie No: CLA1S0-4016_Oct18 Paga ol @
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impedance Measuremant Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 10020138
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA1S0; Type: CLALSD; Serial: CLALS0 - SM: 40016

Communication System: UTD O - CW'; Frequency: 150 MHz

Medium parameters used: { = 150 MHz, 0=0.828/m; &, =63.3, p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standand; DASYS (IEEETEC/ANSI O63.19-2011)

DASYS2 Configurtiodn:
+ Probe: EX3DV4 - SN38TT; ConvF(1L57, 1157, 11.57) @ |50 MHz; Caltbrated: 30.12.2017
« Sensor-Surface: 1.4mm {Mechanical Surface Detection)
+ Blectronics: DAE4 Sn654; Calibrated: 06.07.2018
« Phantom: ELI v4.0; Type: QDOVAODIBB; Serial: TP:1003
s DASYSZ 52.10.2(1495); SEMCAD X 14.6.12(7450)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
($1x81x1): Interpolated grid: do=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.75 Wikg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,

dist=1.4mm (8x10x7)¥Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 82.91 ¥/im; Power Drifl = -0.04 dB

Peak SAR (extrapolated) = 7.87 Wikg

SAR(] g) = 4.01 Wikg: SAR(10 g} = .65 Wikg

Maximum value of SAR (measured) = 5.67 Wikg

g
1]

2.00
-6.00

-10.00

0 dB = 5.67 Wikg = 7.54 dBWrkg

Cerlilicate Mo; GLATS0-4078_Cct18 Paga 7ot 8
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Impedance Measurement Plot for Bedy TSL

150.000000 MiHz 48802 O §
BIS0EpE -1 67080

Ch | Awq= D
Chi: Sart 190 000 I4HE  =—

B0 Q00000 M

2
e PR
i B 1D 00 MM ——

Certificate Ma: GLATS0-40AE_Oct1B Page 8 of B
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FCC ID: AZ489FT7119/1C: 109U-89FT7119

Calibration Laboratory of

Accradited by the Swiis Accreditason Sarvicn [SA5)
The Bwiss Accreditstion Serdce la one of the signatores to the BA
Multilateral Agreamand for the recognition of callhrstion cenficates

Report ID: P12464-EME-00062/00100

Servzio svizzero di teratura

g Servies suisse O Stalonnage
S Swiss Colibration Servios

Aceraditation No.: SCS 0108

Cariificsio Ho; D450Y3-1054_Oct17

|CALIBRATION CERTIFICATE |

Doject

Calrafion grocedun|s)]

Cabhmation dalo:

D450V - SN:1054

QA CAL-15.v8

Calibration procedure for dipole validation kits below 700 Mz

Octobar 25, 2017

Caloration Equigrmen wsad [METE critical for colbaliosy)

mmmﬂﬂmmmhmwmmm.mmummnummy
The measurwments arad lha LnCaaifgss with somfidenco probalbilty s ghen on fhe foliowing poges ard are pail ol the certifical.

Al calibrmticn Fave boen conducted in the ciosed lboestony Iacility: envimnmant iergsekiuse {22 = 350 and humidty = TR

Caltesied by

Approsed by

Famia
Jotion Knsrall

Kagn Poovic

Function
Leboretory Techedcian

Toohnical Managar

| Primary Standards loe Cad D {Cortficats No. Schaduled Calibabion
Piwer mater MR B De-Apr-17 (N 21 7-02521/00622) Agetn

Powwar sansor MRP-T90 She 10z [H-Apr-1T (Mo 21 T-02521) Ag-18

Piorwar sanscr MR- Sh: 103245 [d-Apr-17 (Mo 370255 Azr-18

Aeterenco 20 oH Anenumior BN: B2FT (20w} OT-AprA7 (Mo 217-0255m) Apr-18

Ty mismaich combinalion SN S04T2 (0BIIT  OT-Ape17 (Mo 217-02530) Apr-18

Peferorcn Probe EXa0YW4 SH: SETT -Dac-16 (Mo, EXI-3877_Deo1s) D7

DaEs Sh: oo PA-JuT (Mo, D854 _Jul17) k18

| Sscordary Standaeds [+ Chack Db {n hiuse) Schacided Chack
Fromss muter 44188 B3 GBI 08-Apr4E (Mo, 217-C0PRSGEA) Iri houss ohack: Jun-1i
Powser sanssr E44128 | B0 Y4 4aa08T Df-Age- 18 (Mo, #17-Grans) I i ek Jun-18
Powiss gaitisr E44124 | BN 000110210 (M-Agr-14 |Mo. 217-02284 In house checl: Jun-18
AF generalor HF 88460 SR UBI2U0TI0 (-8 (in holse chack Jun-18) In himsa ook Jun-10
Hirtvscstc Anadyaar HP BTSIE b US3aT300585 18-Dn-01 {in house cheok Oct17) In himme check Oot-18

TR
Rp=o

lgsueet Otobar 36, 2017

This cakbralion certlicala shall nol s saprodused excapt in hull mithaut writtan sppeovs of the sbomion.

Certificale Noo Dasiiv3-1054_ocn 7
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Calibration Laboratory of 1 T Hitmiitoches Nuiibsiardtart
Schmid & Partner % gy S Sarvice sulase dlenrage
Engineering AG 9 b arvieicivebini
Ziru roririsbragnn 43, 8004 Zurich, Bwitsarleed %ﬁ:‘y "'u,.._ 5  Swiss Calibration Sarvies
Acciadited by the Swss Acoodiation Senice (SAS) Acorecitation He.: SCS 0108

The Swiss Accreditafian Seevice is ano of the signatoeies 1o ihe EA&
Bhullilateral Agreament for the recogration of ealfmlicn certifcales

Glossary:

TSL tissue simulating liquid

ConviF sensitivity in TSL / NORM x,y,z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62208-1, "Measurement procadure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequancy range of
300 MHz to & GHz)", July 2016

cj IEC 62209-2, "Procedure to determine the Specific Absorption Fate (SAR) for wireloss
communication devices used in close proximity to the human bedy (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB B65664, "SAR Measuremant Requirements for 100 MHz 1o 6 GHz®

Additional Documentation:
e} DASY4S Systemn 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 cerlificate are valid al the frequency indicated.

» Antenna Parameters with TSL: The dipola is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the ams oriented
parallel to the body axis.

* Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liguid filled phanfom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncedainty raquired.

» Electrical Deiay: One-way dalay between the SMA connector and the antenna fead point.
Mo uncerainty required,

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

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

» SAA for nominal TSL parameters: The measured TSL paramaters are usad lo calculate the
nominal SAH result.

The raﬂorlnd uncartainty of measurameant iz stated as the standard uncerainty of measurement

miuttiplad by the cove tactor k=2, which for a normal distribution coresponds io a coverage
probability of approximately 85%.

Carificals Moo D450V3-1064_0217 Fage 2 ef 8
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Report ID: P12464-EME-00062/00100

Measurement Conditions
DASY system conliguration, as far &s not given on paga 1,
DASY Verslon DAEYS V&2 10.0
Extrapolation Addvancnid Extrapalaion
Phantom ELI4 Flat Phardom Shell thickreess: 2 + 0.2 mim ]
Distance Dipole Center - TSL 15 mm with Spacear
Zoom Scan Resolution i, iy, iz =5 mm
Frequenay 450 MHE = 1 MMz
Head TSL parameters
Tha following paramedess: and calculations were anpled.
Tempaorature Permittivity Conductivity
Maminal Head TSL parameters 20 43.5 0.87 mhofmi
Measured Head TSL parameters E20x02)°C 43546 % 0L87 mhoim £ 8 %
Hwad TSL lemperature change during test =05"C nas -
SAR result with Head TSL
EAR ovaraged over 1 em’ {1 g} of Head TSL Condition

SAH masswred

250 mW inpul powar

112 Wikg

SAA lof nomingd Head TSL pararmeters

narmalized o 1%

4,40 Wikg = 18.1 % (k=3)

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24

SAR averaged over 10 cm” {10 g of Head TSL carsdilion

SAR measiined E50 W Nt povesr 0750 Wikg

B4R for nominal Head TS parametens nommedzed 1o 1W 4,00 Wikg = 17.6 % (k=2)
Body TSL parameters

The {nllowing parameiore and esloulations ware appied
Temparature Parmiftivity Conductivity

Mominal Body TSL paramsters. 220G 5.7 0.84 mhodm

Measured Body TSL parameters (2Z20+02)°C GE2 4B % 0.93 mhaim = & %

Body TSL temperature changs during test 05T P =
SAR result with Body TSL

SAR averaged over 1 om” (1 g) of Body TSL Canditian

SAR measuned 250 mW Input porar .14 Wikp

SAR for nominal Body TSL parametars nanmalized o TW 457 Wikg £ 18,1 % (k=2)

SAR overaged over 10 cm’ (10 g) of Body TSL candition

SAR marsured 250 mW ingust power 0.758 Wikg

SAR for nominal Body TSL paramatans normakzed o 1W 3,08 Wikg = 17.6 % (k=2)
Condcate No: D450V3-1054_Octl 7 Paga 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtomed to feed point S7.900-4.1j0 |
Raturn Loss -#.648

Antenna Parameters with Body TSL

Impadance, transiormmed to lsed pain S4.4 ()-89 |0
Faturn Loss - 204 dB

General Antenna Parameters and Design

| Elecirical Detay (one diection) | 1.348 ns

Afsar long tarm use wah 100W adiated power, only & slight warming of the dipale near the feedpaint can be measurad,

The dipola is mada of standard semirigid coaxial cabla. The canter conducior of the feeding fine i dectly connected io the
sacond amm of the dipole. The arenna ks thersfane short-circuited for DC-signals, On some of tha dipales, small and caps
are added to the dipele ama in order o improve masching whian loaded according to e pasitian as splsined in he
“Maoasurament Congitions" paragraph. The SAR data are not afiected by this change. The overall dipale length is sili
actording Lo the Standard.

o sxcessive forca must be applied 16 1he dpole sima, becauss they might bend or the soldered cormactions maar tha

feedpoim may be damagsed.
Additional EUT Data
banufactured by SPEAG
Manufactured on Decamber 16, 2005
Cartificale Ma: DAS0VE-1084_Octi 7 Page 4 of & R
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DASYS Validation Report for Head TSL

Date: 25,10.2017
Test Laboratory: SPEAG, Zurich, Switzerland
IMUT: Dipole 450 MHz D450V 3; Type: D450V 3: Serial: D450V - 5N:1054

Communication System: ULD 0 - CW; Frequency: 450 MHz

Medium parameters used: £ = 450 MHz; o = (.87 S/m; g, = 43.5: po= 1000 kg/m’
Phantom section: Flal Section

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

DASY 52 Configuration:
» Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5); Calibrated: 31.12.2016:
* Sensor-Surface; 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn654; Calibrated: 24.07.2017
*  Phantom: ELI vd.05; Type: QDOV A0 BEE; Senal: TP 1003
*  DASYSZ 52 10.001446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7xTy/Cube {):
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 4328 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.74 Wikg

SAR( g) = 112 Wikg; SAR(0 g) = 0.750 Wikg

Muximom value of SAR (measured) = 1.52 Wikg

=&

-2.00

-4.00

-G08

-5.00

-TLon

0dB = 1.52 Wikg = 152 dBWky

Canficate No: D450V3-10548 017 Page 5ol 8
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Impedance Measurement Plot for Head TSL

25 Oel 2P Aeiuges
ERD 612 & u Fs LEREME S ~ddiidn SIS pF AR B0 HHE

-

———
S
- P
Es
HEd 1 | 1
ETART T50.089 BOW vk - :Im- S0, ABE BRE M
Camficats Mo DABIVE- 1054 Oer1T Page 8ol
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DASYS Validation Report for Body TSL

Drate: 25.10.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Digeobe 450 MHz D450V 3: Type: D450V 3; Serial: D450V - SN: 1054

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f = 450 MHz; o = 0.93 S/m; & = 55.2; p = 1000 kgim’
Fhantom section: Flal Section

Measurement Standard: DASYS (IEEEAEC/ANSL O3, 19-201 1)

DASYF2 Configuration;
= Probe: EX3DW4 - SN38TT: CoavF(10.7, 10,7, 1007 Calibsaged: 31 12,201 6;
o Sensor-Surface: | dmm (Mechznical Surface Detection)
»  Electronics: DAR4 Sn654; Calibrated; 24.07.2017
s  Phantom: ELI vd.0; Type: QDOVADDIBEB: Serial: TP: 1003
» DASYSZ 52.10.0 1446); SEMCAD X 14.6 17417

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan {(TxTxTWCube 0:
Messurement grid: du=5mm, dy=5mm, dz=Fmm

Reference Value = 42,19 Vim: Power Dirfi = 00548

Peak SAR (extrapolated) = 1.76 Wikg

SAR(I g} = 1.14 Wikg: SAR(10 g) = 0,759 Wikg

Maximuom valve of SAR (measured) = 1.53 Wikg

dH

l ]
-2.00

-4.00
-6.00
-6.00
-10.00
0dB =1.53 Wikg = 1.E5 dBW/kg
mmm N:Eldﬁ-ﬂ'-.'ﬂ-lﬂbl_.ixal? Prge 7ol 8 o
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Impadance Measurement Plot for Body TSL

IS Dot 27 111
EED 14 iU Fs LS -B8414 8 RSV EF 450,000 D09 FHz
L

=,

Hi g

CH: 511 DG 5 diSREF —3@ 9B e AT A1 0B 458 009 N Mg

or | S

=
|

"~ GTART ZSB.0E0 BAD M ETDP EHELER B8N MRz

Cartificaie Mos D45003-1054_0ct17 Page 8 of 8
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Calibration Laboratory of it il

Schmid & Pariner 5 Sarrcn suinse o dtalonnags
Engineering AG C  sonvisio nizero a1 tarwia

Toughaussirngs 13, 8004 Durich, Switzerand B swiss Cambration Service

Aciradited by e Swiss Acorediioion Sardca (SAS)
Thie Swiss Aocreditation Barvecs is cre af the sgnatories 1o the EA
Multiliseral Agreement {or thee recognition of calibration certificaies

cieni  Molorola Solutions MY
|GALIEHA110N CERTIFICATE

Dbject D45003 - BM: 1053

Acereditation Moo SCS 0108

Cactificate o: DAS0VI-1053_Octis

Calibeation procadumisl QA CAL-15v8

Calibraticn procedure for dipoke validation kits below 700 MHz

Calbmation date: Ociober 19, 2018

This ealitenton cerificate documents The taceabilty i naonad sesdands, which molze the physical unils of messursmenis {51
Tha maasuramants and tha Uncenainiiss with confiderce probabaity are ghvan on the iliowing pages and soo part of the cariScate.
All calbralions hawe been conducied in the closed labasaioeny facliy ermaronmant tempemiuee (22 370 and sy < T0%.

CalErafion Equipment used {METE crilical for calBrathon

This callorafion carificnss shall rolb be reproduced aesspd 6 1l wibicu] wetien spproval of the labormion.

Primany Slandsds 0§ Cal Diabe (Cartifizis Plo) Soinecibkad Coallbestion

Porvsar mikes NRAF Sh- AT Da-AnrAB {No, 21 7-D3ETH02ETH) Apr-15

Promen sensor WAP-£31 EMEC 103244 - Agu-10 {Np. 2VT-0267TZ) Ap-1%

Porvar Sensor MRP-Z01 B 103248 - Age-18 {No. 297-02673) Apr-18

Ralamnos 20 9B Ansssalor SN: BITT 20w} DAz 18 (Mo, 21 T-0268R AprAd

Type-H mismatch combinaficn O G472 /06327 (M-Ape-18 (ho. 21 T-02853) Apr-TH

Retarancg Peobes EXI0N SM: Ty 30-Dec-AT [Mo. EXI-3677_Dweci Ty Dec-18

DuEA aM: 654 D518 fha WHM_JI1E] Jed 18

Secosdary Shardane (] Cheok Dain fin housa) Echadued Chisck

Fowar malar E&LT08 SH: GE4 2T T2-Jun-18 (o 31 T-NEEESAREEA) In Fouse chaok: Jun-J

Power sermar Bb4 124, Sk M8 SBE08T A@dure 18 (ko 21 T-02288) I Posss chack: Jun-20

Powor sensor E44124, B OO0 10210 P18 (o 2 T In houss chidk: Jun20

RF gemammior HF BE4AC S LESGAIUNETO0  Deh-AugeS (i housa chck Jun-2il Ir house chask: Jun-210

mmmmﬂaﬂt ML US4108MTT ﬂ1-ﬂll-l-l:-'l|hhuntl:l‘ldt|:r_l-lﬂl I hisiies check: Oo-18
Hame Funoton

Appeoead oy Fats Paaoes Teochrisal Manags

ez e

lgsueck Oichober 18, 2018

Cartificasa Mo D4S0NE-1053_0ct18
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Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24

Calibration Laboratory of AT
Schmid & Partner A Schweimrischer Kﬂrﬁu
Engineering AG f “““"““" ﬂ"'ﬂm* 5

o " : b Swiss Callbratian Benvies
Acersclud by the Swiss Aocroditation Seevice (SAS) e

The Swiss Accreditation Service is cne of the signatories ta ths E&
Muftilmarsl Agreement for the recognition of caibration carmificetes

Glossary:

TSL lissue simulating liquid

ConvF sansitivity in TSL / MORM x,y,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, |EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigques®, June 2013

bj IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

&) IEC £2208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Additional Documentation:
e) DASY4/S Systemn Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Parameters with TSL: The dipole ls mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
paralial to the bady axis.

« Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the feed point. The Retum Loss ensures low
reflected pawear. No uncertainty required.

» FElectrical Dalay: 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.
5AA normalized: 5AR as measured, normalized o an input power of 1 W at the antenna
COnmector,

» SAH for nominal T5L paramefers: The measured TSL parameters are used to calculate the
nominal SAR result.

The mmned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage tactor k=2, which for a normal distribution corresponds to a coveraga
prabability of approximately 85%,

Report ID: P12464-EME-00062/00100

Cartificarte Mo: D450W3-1053_Cc11B Page2 ol B
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Measurement Conditions
DASY systam configuration, as far as nod given on page 1.
DASY Version DASYS VED 6.2
Extrapolation Aoeanced Extrapalation
Phantom ELI4 Flat Phaniom Shell ickness: 2 & 0.2 mm
Distance Dipale Center - TSL 15 mm with Spacar
Zoom Scan Resolutian du, oy, de = 8 mm
Fraquancy 450 MHz = 1 MHz
Head TSL parameters
The ioflawing parameters and calculations wers
Temperaturs Permittivity Conductivity
Mominal Head TSL parameters 220G 435 DAY mhi'm
Measured Head TSL parsmatars (22.0£02)*C 441+68% OLET mhodm + 8 %
Head TSL lemperature change during test = 08 50 - L
SAR result with Head TSL
SAR averaged over 1 om” |1 g) of Head TSL Condition
SAR massured 250 mW input pover 1.14 Wikg
SAR for nominal Head TSL paramatars namalized to 1W 45T Wikg & 18,1 % (ke2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
S4AR measured 250 mW mpul power 0. 7TE2 Wikg
SAR for nominal Hesd TSL paramaters mormalized to 10 2.08 Wikg & 17.6 % (ke=2}
Body TSL parameaters
The loliawing prramatars and calcutalions wens appliad
Temperatune Parmittivity Conductivity
Maminal Bady TEL paramaters 2o 55,7 0.84 mhaim
Measured Body T5L parameters (220 +02}°C BESwE % 0.92 mha/m + B %
Body TSL temperature change during test <0570 LEN, e
SAR result with Body TSL
SAR averaged over 1 om’ (1 g) of Body TSL Condition
S8R measurad 250/ mhY inpul pawer 1.92 Wik
SAR for nomingl Body TEL paramabers noemalized o 1W 4,53 Wikg = 181 % (k=2)
SAR averaged over 10 cm’ {10 g} of Body TSL oondition
SAA maasured 250 mW input power 0,753 Wik
SAR for nominal Bady TSL parameters nesrmalized to 1W 3.05 Wikg = 17.6 % (k=a) |
Gartificate MNo: D450V3-1053_Oct14 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS D108)
Antenna Parameters with Head TSL

Impedance, Fansformed to feed point Sr.A -4 @
Fedurn Loss =21.7dB

Antenna Parameters with Body TSL

Impedance, transforrnad o fead point 551 - T
Returni Loss -21.7d8

General Antenna Parameters and Design

Elacirical Dalay (one direction) | 1.351 ns

Aftar long berm use with 100W radiated power, onty a slight warming al e dipola near the teedpaind can ba measured.

Thea: dipole is made of standard semirigid coastal sabis. The certer conductar of th feeding line |5 directly connactad 1o the
sesond am of the dipols. The anlenna i therafore shom-circuited lar DC-signals, On some of the dipolas, smal end Gaps
are added 0 the dipole anms in omder to mprove matshing when ioaded sceoeding 1o the position as axplained in the
Measurament Condiions” paragraph. The SAR data are not affected by this change. The overall dipale langth & gt
accarding o the Standard.

Mo excasaive farce mus| be apgplied to tha dipale arms, becaisa they might bend or the soldersd conneclicns naar tha

feadpoint may be damaged,

Additional EUT Data

Manulaciued by SPEAG
Manutactured an Decembar 18, 2005
Carilicata Ma: DaB0VI-1063_0ot1d PapasdoiB
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DASYS Validation Report for Head TSL

Drate: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: DDS0V3; Serial: D450VE - SN: 1053

Communication System: UL 0 - OW; Frequency: 450 MHz

Medium parameters used: f =450 MHz; a =0.87 S5/m; & = 44.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANST C63.19-201 1)

DASY 52 Configuration;
» Probe; EX3DV4 - SN38T7; ConvF(10.5, 10.5, 10.5) @ 430 MHz; Calibrated: 30.12.2017
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
»  Electronics: DAEA Sn654; Calibrated: 05.07.2018
»  Phantom: ELI v4.0; Type: QDOVAODIBE; Serial: TP:1003
«  DASYS2 5210, 2(1495); SEMCAD X 14.6. 12074500

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/,/Zoom Scan (7TxTx7 W Cabe 0:
Measurerment gridh dx=5mm, dy=5mm, dz=5mm

Beference Value = 38.89 Vim; Power Drift = -0.00 JB

Peak SAR (extrapolated) = 1.74 Wikg

SAR( g = 114 Wikg: SARLD g) = 0,762 Wikg

Maxirmum value of SAR (measured) = 1.52 Wikg

-0

OdB = 1.52 Wikg = 1.82 dBW/kg

Cerlificate Moo D450VE-1083_Dci18 Paga 5ol B
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Impedance Measurement Plot for Head TSL

Bis View Channal Sweep Colbration Trace See Myrker Systes Window  Helo

Y B4
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¥o0 000000 MH= 82028 mu
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00000 hiHz

Cartilcate MNo: D450V3-1083_Oct18 PagaEaf 8
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DASYS Validation Report for Body TSL

Dhate: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D4SOV3I - SN:1053

Communication System; UID 0 - CW; Frequency: 430 MHz

Medium paramelers used: =450 MHz; o= 0.92 §/m; & = 55.5; p = 1000 kg/m’
Phantesm section: Flat Section

Mewsurement Standard: DASYS (IEEEMTECAANSE C63.19-201 1)

DASY 52 Configuration:
= Probe: EX3DW4 - SN38TT; ConvF(1008, 108, 10.8) & 430 MHz; Calibrated: 30.12.2017
» Sensor-Sorface: |4mm (Mechanical Surface Detection)
=  Electronics: DAE4 Sn654; Calibrated: 05072018
+ Phantom: ELI vd 0, Type: QDOVADD BB; Senal: TP 1003
« DASYSZT 5210201495 SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissuefd=15mm, Pin=250mW/Zoom Scan (Tx7x7)/Cuabe 0:
Measorement grid: dx=Smrm, dy=5mm, dz=5Smm

Reference Value = 41,78 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.72 Wike

SAR(L g) = L12 Wike: SAR(10 g) = 0,753 Wkg

Maximum value of SAR (measured) = 1.50 Wikg

i

0dB = 1.50 Wikg = 1.76 dBW/kg

Cedtificale Me: DM50VE-1053_0ct18 Page Tof B
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Impedance Measurement Plot for Bedy TSL
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- ; LT 5
Callh!'atiun Lalmratury' of i\@’.&}' g Schweizerischer Kalibrierdienst
Schmj_d & E’EHHEF g c Service suisse d'étalonnage
EHQIHEEHHQ AG J%ﬁ -E_E Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland ';{'.ﬂﬁ\.\};‘ 5 swiss Calibration Serviee
LT T B
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to th EA
Multilateral Agreement for the recognition of calibration certificates

Client Motorola Solutions MY Certificate No: D750V3-1142_Oct17

CALIBRATION CERTIFICATE

Object D750V3 - SN:1142

Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: October 12, 2017

Thiz calibration certificate documents the Iraceability to nalional standards, which realize the piwysical unils of measwremants (SI),
The measuremants and the uncartsinties with confidance probability are given on the following pages and are part of the certiicate,

All calibrations have been conducied in the closed labaratory facility: envirenment temperabsrs (22 + 3)°0 and hurniddity < 700,

Calibration Equipment used (M&TE critical for calibration)

Primary Standards oW’ Cal Date {Cenlifizate No.) Scheduled Calibration

Powes maber NRP SH: 104778 04=-Apr-17 (No. 21 7-02521/02522) Apr-18

Power senaor MAP-291 SM: 103244 04-Apr-17 (Mo, 217-02521) Apr-18

Powar sansor MRP-Z91 8N: 103245 04-Apr-17 (No, 217-02522) Apr-18

Reference 20 oB Attenuator SN: 5058 (20k) O7-Apr-17 (Mo, 217-02528) Apr-18

Type-M mismatch combination SN: 5047.2 f DES2Y O7-Apr-17 (Mo, 217-02529) Apr-18

Aeferance Proba EX3DV4 5N: T340 31-May-17 (No. EX3-7348_May17) May-18

DAE4 SM: 601 28-Mar-17 (No. DAE4-601_Mar17) Mar-18

Secondary Standards 1D ¢ Chack Date {in houss) Sthaduled Check

Power mater EPM-4424, SN: GBIT4807T04 07-0ct-15 {In housa chack Oci-18) In house check; Cct-18

Power sensor HP 84814 SN: US3T2927R3 07-0at-15 (in house check Oct-16) In house check: Oct-18

Powear senaor HP B4B1A SN MYS1092317 07-0ct-15 (In house check Oct-16) In house check: Oct-18

RF generator R&S SMT-06 SM: 100972 15-Jisf-15 (in house check Oct-16) In house check: Oat-18

MNetwork Analyzer HP B753E SM: US37380585 18-0ct-01 (in houss check Oet-17) In house chegck: Oct-18
Hama Function Signatura

Calibrated by: Leif Klysnar Laboralory Techniclan W %«-«
Approved by: Hatja Pokovic Technizal Manager /gf@?

Isswad: October 13, 2017

This calibration cartificate shall mot be reproduced except in full without writhen approval of s laboratory,

Cerificate No: D750W3-1142_0Oeti 7 Page 1of8
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Calibration Laboratory of E\ff;f"_k_';{;% G Schweizerischer Kaiibrierdisnst
Sch rTIIId & Partner sy c Service sulsse d'Stalonnage
Engineering AG L = Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzertand Eﬁ:\@ s Swiss Calibration Service
ipln
Accradited by the Swiss Accreditation Servica (SAS) Acereditation Mo.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilatersl Agreement for the recognition of callbration cortificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear {frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantomn. 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.

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

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

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

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

Certificate Mo: D7S50V3-1142_Oct17 Paga2of &
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Measurement Conditions

Report ID: P12464-EME-00062/00100

DASY system configuration, as far as not given on page 1,
DASY Version DASYS V52,100
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C 41.9 089 mha/m
Measured Head TSL parameters (22.0+0.2)°C 40.9 6% 0,90 mhao/m + 6 %
Head TSL temperature change during test = 0.5°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measured 250 mW input power 211 Wikg

SAH for naminal Head TSL parameters

normalized to 1W

B.32 Wikg = 17.0 % (k=2)

SAR averaged aver 10 cm? (10 g) of Head TSL

conditicn

SAR measured

250 mW input power

1.36 Wikg

SAR for nominal Hesd TSL parameters

normalized fo 1W

5.38 Wikg = 16.5 % (k=2)

Body TSL parameters

The following parameters end calculations weare applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C B5.5 0.96 mhadm
Measured Body TSL parameters (22.0+0.5) °C S4E6+E% .98 mha'm + & %
Body TSL temperature change during test < 0.6 °C —

SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 217 Wikg
SAR for nominal Body TSL parameters naormalized ta 1W 8.51 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured

250 mW input power

1.42 Wiko

SAR for nominal Bady TSL parameters

normalized to 1W

5.59 Wikg + 16.5 % (k=2)

Certificate Mo: DTS0V3-1142_0ct7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed poin 55.50-1.70
FReturn Loss -252dB

Antenna Parameters with Body TSL

Impedance, iransformed 1o feed point 49.7 0 - 500
Return Loss =259 dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1034 ns A

After long tarm 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 teading line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-cireuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matehing when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is still
according 1o the Standard. ’

Mo excessive foree must be applied to the dipele arms, because they might bend or the solderad connections near tha

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 28, 2015
Certificate Mo: DYS0V3-1142_0eH7 Page 4 of &
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DASYS5 Validation Report for Head TSL

Date: 12.10.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1142

Communication System: UID 0 - CW: Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.9 S/m; & = 40.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASY32 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(10.49, 10.49, 10.49); Calibrated: 3] 05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 28.03.2017
+ Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

+ DASY352 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.72 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(1 g) = 2.11 Wikg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 2.87 Wikg

dB

-2.00
-4.00
-6.00

-8.00

-10.00
0dB =2.87 W/kg = 4.58 dBW/kg

Certificate Mo: DTS0V3-1142_0et17 Page 5 of 8
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Impedance Measurement Plot for Head TSL
12 Ost 2047 12:155:48
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Certificate No: D7S0V3-1142_0ch 7 PageGof &
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DASYS5 Validation Report for Body TSL

Date: 12.10.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MIHz; Type: D750V3; Serial: D750V3 - SN:1142

Communication System: UID 0 - CW: Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 0,98 S/m: & = 54.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASY52 Configuration:
= Probe: EX3DV4 - SN7349: ConvF(10.35, 10.35, 10.35); Calibrated: 31.05.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 28.03.2017
+ Phantomn: Flat Phantom 4.9 (Back): Type: QD 00OR P49 AA; Serial: 1005
= DASYS2 52.10.0({1448); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.32 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(l g) = 2.17 W/kg; SAR(10 g) = 1.42 Wikg

Maximum value of SAR (measured) = 2.9] Wike

-4.00 =
-6.00 ‘mw

S |wﬂ:.ylﬁj;;l "

e
8.00 :

-10.00

0dB =2.91 W/kg = 4.64 dBW/kg

Certificate No; DY50V3-1142_0ct17 Page 7 of &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of 3@3&1

; g Echwelnrischer Kalibrierdienst
Schmid & Partnar Sarvice sulsse détalonnoge
Engineering AG —— € Servaio vizzen i v
Zoughaussiresss 13, 8034 Furich, Switzerland W S swiss Calibration Service
Aeradited by P Swiss Ancreditation Baervics (S43) Accreditation Mo SCS 0108
The Swiss Acorediiaiion Servies ks ene of the signatories to tha EA
Muiftilatieral &grisement for the recognition of calibestion cartificaios
cient  Motorola Solutions MY Certificate ho: DB35V2-44028 Janig
|EALIBHATI'DN CERTIFICATE |
Citguct CHE3sW2 - SM: 40029
Cakbration procodurss) QA CAL-DS v

Calibration procedurs for dipcle validation kits above 700 MHz

Catmemion due January 08, 2018 48 0yt et

l

This callration cerificate doouments F irecaabiity b nalicnal standarcs, which realize ™ piyscal unigs of seasummants (51
The measwemants s tha uweartainies with confidence probabilly ars given an B Tobowing pages and are part of tha serilicain,

A cafibertions have been conductad im the oo Labantiny tacift: ermdrorment Iomparstons (32 » S0 snd humidiy « 0%,

Calbeation Egupment used [METE cntical for calibration)

Primary Standards 0¥ G Dhibia Gt Moz P, Bicheduled Calibration
Posssr mianer WAF St 10477H D4-ApeAT7 (Mo, 31700501 N0828) Apr-18

Poaraes gadniics MRP-Z31 BN 103284 DH-Ap-1T (Mo, 21 7-08521) Apr-1

Power sansor NAP-Z91 S 108345 Dd-Apr-17 (Mo 21702522 Apr-i8

Aalarancs: 20 48 Alafaslcn SN BOGA (20 OF-Ape-1T (Ma 2700508 Apr-i8

Type-H mismatch combiration SN 50472/ 08327 OF-Apr-17 (Mo 217-02525) A1l

Aelamncs Proba EX300E She Tasa S0Dec-17 (Mo EX3-7340_Dwecivh Doc-1&

DAE4 SM: B PECr-1T (Mo DAWEA-B01_OcH T Dei-18

Eccandary Blandanis [e]] Chach Date fin houss) Echaduingd Chick
Powar matar EFM-4424 GH: GBITAB0TDL OF-0ct-15 [in housia etk Oci-16) In housa chack: Cei-10
Fowar sansor HP B4ELA SN LISaTEgITEs OF-Cx-15 [0 houss check Ool-15] I Pzt chagi: Oot-18
Power sensor HP 84844 BN WY R T 0F-0cl-56 [in house check Oct-16) in hiouss chook: Oot1H
FiF genarglor RAS SMT-08 Sh: 100672 15-Jdurr- 15 (i himssn check Ool-16] i huviateds etk Ot 10
Msbwirk Aralyrer HP B753E 5 US3TI00EES 1B-0ict-0 [in Fowse chack Ooi-17) In bupuss chock: Coi-18

Mama Function Sunature

Cabtrated by Michaal Wansr Labomiary Techician %.
Apprved by Kalja Pokaie Technica! Managar ﬁg

lagysdd: Jarnmry 8, 30180

This calibralicn cailicaln shal nol b reproduced excapi in full wilhoul srinen approval of S laboratony.

Camfcale Moo DEISV2-4d4028_Jan18 Page 1 of 8
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Calibration Laboratory of A phibics Sechweizarischer Kalrierdienst
Schmid & Partner SN T 8 Sarvice sulsse détaiomnage
Engineering AG % c Servizio swizzers di teraburs
Zeughaussirasse 43, 8984 Zurich, Switerland ihﬁ-’ N4/ B suiss Cullbraon Service
Accradited by $a Swiss Actrediiation Seraon [HAS) Accreditation po: SCS 0108

Th Sweies Accreditntion Servics i one af the signatories to tha EA
Multilaipral Agréesmnent far the recognition of calibration comilicstes

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.2
B/A not applicable or not measurnaed

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b} IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢} |EC 62209-2, "Procedure to datermine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequancy range of 30
MHz to & GHz)", March 2010

d) KDE 865664, “SARA Measurement Faguiremants for 100 MHz to § GH="

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly balow the center marking of the flat phantom section, with the arms ariented
parallel to the body axis,

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required,

* Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncartainty required,

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

* S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
conmector.

= S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal 3AR result.

The reported uncerainty 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 85%:,

Cartilicate Ma! DEZSY2-44029_Jan1 8 Pags 2 af &
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Measurament Conditions

DASY syshem cordiguration, as far as not given on pages 1.

Report ID: P12464-EME-00062/00100

DASY Version DASYS WE2.10.0

Extrapolation Advancad Extrapalation

Phantom Modufar Flag Phamtom

Distance Dipola Canter - TSL 15 mm with Spacaf

Zoom Scan Resolution dx, dy, dz =5 mm

Frequenoy 835 MHz 2 1 MHz
Head TSL parameters

The following parsmestars snd caloulations wers applied.
Temperature Parmitbivity Conductivity

Hominal Head TSL paramatars 2200 #1.5 0.590 mihcim

Measured Haad TSL parameters (220=02)"C A0 76 % 082 mbadm + 6 %

Head TSL temperature change during test o U 4 L
SAR result with Head TSL

SAR averaged over 1 em’ {1 g) of Head TEL Condiion

AR meagiined 250 mW inpul paveer 2,45 Wikg

BAR far nominal Head TSL parameters normalized o 1W BUBD Wikg = 17.0 % (k=2

SAR averaged aves 1006m? (10 g} of Head TSL condiilon

SAR measuned 250 mWV input power 1.58 Wikg

S4R for nominal Head TSL pamamelsrs normalized to 1W 622 Wikg = 16.5 % (k=2)
Body TSL parameters

The fedowing paremeters and calculations ware apolied.
Temperature Permittivity Conductivity

Hominal Body TSL parameters 220*C 55.2 0.97 mhaim

Measured Body TSL parameters {220 +0.2) "C 4826 % 0,98 mhodm + 8 %

Body TSL temperature change during tesi <05 *C — -
SAR result with Body TSL

SAR averaged over 1 em? (1 g} of Bady TSL Candition

SARA messured 50 MW input power 245 Wikg

SAR for nominal Body TSL parameters nommslized 1o W 8,57 Wikg = 17.0 % [k=2)

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

5SAR measurad 250 mW inpul power 161 Wiy

SAR lor nomiral Body TSL parametes nofmakead io 1%W 5,36 Wikg © 16.5 % (k=2)
Certificate hla: DEISV2-44028_Jan18 Fage 3 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, ransfermed o fead point S1.8L) - 3.4 £
Raturn Loss -28.5 d8

Antenna Parameters with Body TSL

Impedance, transformad to feed paint 77 0-THD
Fisturn Loss -21.7 dB

General Antenna Parameters and Design

l Elactrcal Drelay [one directan) | 1.367 na I

Aler kang lern use with 100W redisted power, enly a slight warming of the dipale near the leedooint can be measuned,

The dipole is made of standard semirigid coaxial cable. The carter conductor of ihe leeding line is dirscily connected 1o the
second arm of the dipoia. Tha antanna is thearefore shor-circuited lor DC-signals. On some of the dipoles, small and caps
are addad to the digole anms in ordar o improve maiching when Ioaded according 1o the position as axplained in the
"Messurernant Conditions® paragraph. The SAR data are not affectad by this change. The owerall dipols kngth is stil
accarding 1o the Stardard.

Mo excessive force must ba applied to the discie arms, bacawse thay might bend or the salderad connections near the
fpecpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Menutastunad on Decembes 17, 2004
Cartificate Mo DEISV2-44020_Jan18 Fage 4 of B
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DASYS Validation Report for Head TSL

Drate: 08.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEIFV2; Seriul: DEISVI - SN:4d029

Communication System: UID 0 - OW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 0 = 0.92 S/m; &= 40.7; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY'S (IEEEMEC/ANSI Ca3.19-2011)

DASYSE2 Configuralion:
»  Probe: EX3DVE - SNT34%; ConvF(9.9, 9.9, 9.9): Calibrated: 30.12.2017:
»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 26,10.2017
»  Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial; 100]
=  DASYS2 52.10.0{1446); SEMCAD X 14.6,10{7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7/Cube 0:
Measurement grid: dx=5mm, dv=Smm, dz=5mm

Reference Value = 63.29 ¥Vim; Power Drift = 0.02 4B

Peak SAR (extrapolated) = 3.83 Wikp

SAR( gh = 2.45 Wike; SAR(L0 g) = 1.58 Wikg

Mlaximum value of SAR (measored) = 3,35 Wike

0 dB =335 Wikg =525 dBWikg

Carificate Ma: DB3SVA-14029_lan18 Pags Baof &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dhate: 08.01.2018
Test Labaoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEASV2; Serial: DRISV2 - SN:44020

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: = §35 MHz; o= 0.99 S/m; & = 54.8; p= 1000 kg/m®
Phantom section: Flat Section

Measurement Standurd: DASYS (TEEETEC/ ANST A3, 19-2011)

DASY32 Configuration:

« Probe: EX3DV4 - ENT349; ConvF(10.05, 10.05, 10.05); Calibrated: 30.12.2017;

L]

Sensor-Surfece: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sni01: Calibrated: 26102017

Phantom: Flat Phantom 4.9 (Rack): Type: QD 00R P49 AA; Serial: 1005

DASYS2 52100 1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7¥Cube 0
Measurement grid: de=5mm, dy=5mm, de=5mm

Reference Value = 60.67 Vim: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3,69 Wiks

SAR(L g) = 2.46 Wiikg: SAR(1D g) = 1.61 Wikg

Maximum vilue of SAR (measured) = 3,25 Wikg

-f.20
-0.60

1200

0 dB = 3.25 Wikg = 5.12 dBWikg

Canficale Mo DEAEV2-4402% Jan18 Page Tol B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Scinwaizeit ibrierd)
Schmid & Partner % g Sanﬂn;z:u;::‘;':t:mnagam“
Engineering AG T et C  surviztos svizaro di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ’ﬁ}“ S swiss Calibration Servics
Accredited by the Swiss Accreditation Service (SA%) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ong of the signatarias to the EA

Multilateral Agreement for the recognition of calibration certificates
Client lﬂomfali&nmtlnﬁ;m&' ST Cartificats No: DI0OV2-1d025_Mar18
CALIBRATION CERTIFICATE : f

===
Object ‘D900V2Z - SN:1d028
Calibration procedure(s) QA CAL-05v10 [ =

Calibration procedure for dipole validation kits above 700 MHz

Calibration date; March 07, 2018

This calibration cericats dosuments the traceabilily to mafional standards, which reakize the physical units of measrements 510,
The measuremeants and the uncertsintios with confdence probatility are given on the Tollowing pages and are part of the corificate.
Al calibrations have been conducted In the closad aboratory fasility: envirernment temperature (32 3 3)°C and hnidity < T0%,

Calioration Equipment usad (M&TE eritical fior cakbration)

Primary Siandards I # Cal Cate (Cerfifioate No ) Scheduled Calibragion

Power meter NRF SN; 104778 Da-Apr-17 (Mo, 2170252102822 Apei@

Power sensar NRP-Z31 BM: 103244 04-Apr-17 (Mo, 217025313 Apr-18

Power sensar NRP-Z91 SN 103245 C-Apr-17 (Mo, 217025220 Apr-18

Refarence 20 dB Atharuator SM: 5058 (20k) OT-Apr-17 (Mo, 217-02528) Apr-18

Type-M mismatch combination SN G047 .2 7 E327 O7T-Apr-17 (Mo. 117-02829) Apr-18

Reference Prabe EX30VA SN 7348 30-Dec-17 (No. EX3-T349_Dec?) Dec-18

DAEA SN: @it 26-0ct-17 (Mo, DAE4-E01_OciT) Oct-18

Secondary Standards oW Check Date {in house) Seherduled Chack

Power meler EPW-4424, SN GRIT4807T04 O7-0ct-15 (in house check Oct-16) I house check: Oct-18

Power sersor HP B451A SN LS37027ER 07-0t-15 (IA house chaek Dck-18) I house check: Ogt-18

Power sensor HP 84514 SN MY41092317 07-0ct-15 (in hovse check Ocb-18) In house check: Oc-18

RF generator R&S SMT-06 SHN: 100a7T2 16 Jun-15 (in house check Oct-16) In hoeuse check: Oct-18

Matwork Analyzer HP BTEIE EM: IS 37300585 18-0ct-04 {in house chack Oa-17) In hossse check: Oct-18
Name Function

Calibrated by- Claudio Leubler s Laberatary Technician

Approved by Katja Pokayic i, echoleal Manager: S /e‘.f?%_

lagimed: March B, 2048

This cafibration certificata ehal not be reproduced except in full without writen approval of the aboratony.

Certificate No: DA00V2-14025_Marta Page 1 of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24 Page 50 of 102



FCC ID: AZ489FT7119/I1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

. it
Calibration Laboratory of {,{M@ S Sehweizerischer Kalibrisrdienst
Schmid & Partner i = c Service suisse d'¢talonnage
Engineering AG o 3 Servizio svizzero di laratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand *+ﬁp‘ S swiss Calibration Servics
LI T
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multiateral Agreement for the recognition ef eafibration cartificates

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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Bale (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next fo the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

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

Certificate No: DADOV2-16025_Mart s Page 2 of 8
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Measurement Conditions

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

DASY Version asYs VE210.0

Extrapolation Advanced Extrapolation

Phantom fodular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 00 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 22.0°C HE .87 mha'm

Measured Head TSL parameters (22,0 £ 0.2) =C 40.9 £ 6% 0.94 mhofm + 6 %

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

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

SAR measured 250 mW input power 2.88 Wikg

SAR for nominal Head TSL parameters nommalized o 1W 10.9 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW inpul power 1.73 Wiy

SAR for nominal Head TSL parametars narmalized to 1W 7.03 Wikg = 16.5 % (k=2)
Body TSL parameters

The following paramsters and calculstions wers apolied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 55.0 1.05 mhwo'm

Measured Body TSL parameters (220£02)°C 54.3x6% 1.01 mhodm # § %

Body TSL temperature change during test <05°C -
SAR result with Body TSL

SAR sveraged aver 1 em” {1 g) of Body TSL Condition

SAR measured 250 mW input power 2.72 Wikg

SAR fot nominal Body TSL parameters normalized o TW 11.2 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.77 Wikg

SAR for nominal Body TSL parameters normakized o 1W T.23 Wikg £ 16.5 % (k=2)
Cerificate No: D200V2-1d025_Marl 8 Pagelofg
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformead to feed preami S0.00-6.T]0
Return Logs - 236 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed polm 46,15 -84 L2
Retum Loss =204 dB

General Antenna Parameters and Design

| Etectrical Detay {one direstion) | 1.398 ns

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

The dipole is made of standard semirigid coaxial cable. The canter eonductor of the feading line is directly connected to the
second am of the dipole. The antenna is therefors shomt-cireuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to mprove matehing when loaded according to the position as explained in tha
"Measurement Conditions" paragraph. The SAR data are nat affectad by this change. The overall dipole length is still
according 1o the Standard,

No excessive force must be applied to the dipole ams, because they might bend or the soldered connactions near the
teadpoint may be damaged.

Additional EUT Data

Manufactured by SFEAG
Manufaciured on February 08, 2005
Cartificate Mo: DI0OV2-1d025_Marl 8 Page 4 of &
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DASYS Validation Report for Head TSL

Date: 07.03.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D90OV2; Serial: D9OOV2 - SN:1d025

Communication System: UID 0 - C'W; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; o = 0.94 S/m; &, = 40.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY 5 (TREEEC/ANSI C63. 192011

DASY352 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9,71,9.71, 9.71): Calibrated: 30, 12.2017;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phantom: Flat Phantom 4.9 (front): Type: QD OOL P49 AA; Serial: 1001
DASYS52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 65.46 V/im; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 4,02 Wikg

SAR(1 g) = 2.68 Wikg; SAR(10 2 =1.73 W/kg

Maximum value of SAR (measured) = 3.58 Wikg

dB

-2.23
-4.47
.70

-1.94

1137

0 dB = 3.58 Wkg = 5.54 dBW/kg

Certificate No: DI0ON2-14025_Maria Page & of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 07.03.2018

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN:1d025

Communication System: ULD 0 - CW; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; 5 = 1.01 S/m; &, = 54.3; p = 1000 ke/m’
Phantom section: Flat Secrion

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.83, 9.83, 9.83); Calibrated: 30, 12.2017;
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26.10.2017

Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA: Serial: 1005
DASYS2 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 63.27 V/m:; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.97 Wikg

SAR(1 g) = 2.72 W/kg; SAR(10 g) = 1.77 W/kg

Maximum value of SAR (measured) = 3.52 Wikg

{-4.40 _ L} II
£.60

L Sl e
-8.80 TR

-11.00

0dB = 3.52 Wikg = 5.47 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Enginearing AG

Ieughawssirasse 43, B004 Zurich, Switzeriand

Accredited by Ihe Bwiss Accradtintion Sendce (SAS5)
Thi Bwiss Aceraditation Service is ono of B sgnslories fo the EA
MuBtilseral Agresment for the resognitian of calibration cerificates

Report ID: P12464-EME-00062/00100

Cortificain No: D1800V2-2d119_May18

|CALIBRATION CERTIFICATE ]

et

Caibraion peocadusis]

D1800V2 - SN:2d118

QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

May 17, 2018

Calhmlion Bgupment used (MATE oriscal Tor calibeation|

Tria calibration ceiticate documents e fracestslity to national standaiss, wech neakos the physcal unis of medsresents (51,
Tha maaswerenis and ihw urcaraimins with conlicencs probatlty s given on the Iolowing qes and ane parl of the canilcat

Al ealibrssons havwe been conduacind & e dosed Eboratory fackly; ervwronman espenmiure (22 + 31°C wd humidity < T0%.

Frimary Standamnis iba Cal Dihe (Caetiticais Mo Soteduled Caltralion
Powar malar NAP BH: 104778 C-Age- T (Mo, 217-0087 2002673} A8 =i
P geeaor NAP-281 Gh: 105244 Oei-Agr-18 (Mo, 21 702677 Apreas
Powsr sersor NAP-Z91 SB: 10248 Do A TH (Mo, 31700673 Api-18
Ralarance 20 dB Allsmision B¢ SOBR [204) - Ape- 18 (Mo 21702682 Apr18
Typa-M miamaich oombination EM DT EIAT  Od-Ape-18 (o 170065 Api-1l
Hoterenos Probe EXI0VE St Fhae 30-0ee-17 [No, EX3-1308 DeciT) Dheg-18
DAE4 5N B0 B0 17 (ho. DAEA-BO1_DetiT) Cet-18
Secondary Slandangs oA Crmech Dhile fin houss) Scheduled Chack
Powor motor EPMA4ZA BN: GBIT4BOTIE  OF-OctA5 fin hoves check Ooi-18) In Feume chick: Col-18
FPowar aingor HP 84804 SH: USameganas OF-0ict-18 {in Fouse chock O 18] In houss check: Ovt-10
Powir semor HP SELA B WA 00T O7-0ct-15 in housa chick Oo-16) I houss ek Ot 18
RF geranator RAR SMT-08 S 100072 15-Jur-15 (in howse chack Ocl-16) In houee check: 18
Mtk Armlyipes HP BGIE EB US3TIN05ES Ti-Cci-07 [im housas check Oet-17) Iy houss chack: Oct-18
1

ara Funoion
Cablsatemd try Cloudio Latiar L.m-_.-‘rm
Appronmd by Haja Pokowie Toohnizal Manigar

TR

lesuedt May 23, 2018

This calbation conficas shall rl e reproduced st in ull winoot willen spirovs of e inbomony, _J
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Calibration Laboratory of Solralinriasir Kilibeis i
Schmid & Partnor Ervics suliss o diabonnags
Engineering AG Sarvigie svizzers d inrstura

Zeuphaissatrisee 43, B004 Zurich, Switseriand

Arcradied by P Swiss Actredialion Sendse (SA5) Aermditatian Mo SCS 0108
The Swiss Acorediialion Sarvice i one af the signsaries to the EA
Muitilstenal Agressuert for the recogniticn of calibration centficstes

Glossary:

TSL tissue simulating liguid

CaonvF sensitivity in TSL/ NORM x,y,z
Mia not applicable or not measured

Calibration is Performed According to the Foliowing Standards:

a) |EEE Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62208-1, "Measurement procedure for the assessment of Specific Absorplion Rate
(SAR) from hand-held and body-mountad devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wiralegs
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

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

Additional Documentation:
&) DASY4S System Handbook

Methods Applied and Interpretation of Paramelers:

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

* Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly balow the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Refurn 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 paint. The Retum Loss ansures low
reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

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

* SAA 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.

1'ha|+|r | rted uncertainty of measurement is slatad as the standard uncertainty of measurement
miltip

by the coverage factor k=2, which for a normal digtribution comesponds 1o a cove
probability of approximately 95%. o

Cafificate Mo DA00VZ-2d118_May18 Page 2af @
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Measuremant Conditions
DASY B configuration. as far as nol given on page 1.
DASY Version DASYs VE2.100
Extrapolathen Advanced Exirapolation
Phanbam Medular Flag Phantom
Distance Dipoée Canter - TSL A0 mim with Spacar
_'En-nm Seah Resalulion e, iy, de = 5 mm
Frequenay 1800 MHz o 1 MHz
Head T5L parameters
Tha following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL paramebers 220°C &0 1.40 mihem
lhqq.rrld_l-:hHTBLm (F20£0.2)"C BB =6 % 1.37 mhaim B %
Head TSL temperature changs during test =0.5°%C — s
SAR result with Head TSL
SAR aversged over 1 &m® [1 g) of Head TSL Canditicn
SAR maasiEed 250 mW inpul povwer .75 Wikg
SAR for nominal Head TSL paramatens noemaized to 1 0.3 Wikg = 17.0 % [k=2)
SAR averaged aver 10 em” (10 g} of Head TSL condition
SAR meagunad 250 mW input poweer 510 Wikg
SAR for nominal Head TSL paramaters narmalized b 1W 20.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The fallowing paramatars and caltulatians ware
Temperatung Parmittivity Conductivity 1
Neminal Body TSL paramaters 22076 533 1.52 mhadm
Measured Body TSL parameaterns (220=02)°C 530 «6% 144 robotm £ 8 %
Body TSL temparatune change during test <OEC i E
SAR result with Body TSL
5AR averaged cver 1 om® (1 g) of Body TSL Condition
SAH measured 250 mW Input Dorwer B.3a Wikg
BAR Tor naminal Body TSL parsmeters nansalized b W 36,0 Wilkg = 17.0 % (k=2)
SAR averaged over 10 om® {10 g} of Body TSL cordlition
SAH measyred 250mW Inpul power 487 Wikg
SAR for nominal Body TSL paramatens noemaized io 1W 20.0 Wikg = 16.5 % [k=2)
Cerlificata Ma: D1500VE-20118_Mayia Page 3ol B -
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Appendix (Additional assessments cutside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, ransiormed fo fead point R340 4.0 10
Raturn Loss - 270 dB

Antenna Parameters with Body TSL

Impadance, mansiommed o fead poin 410480
Faturn Lass -21.9dB8

General Antenna Parameters and Design

| Etectrical Deliy (one dirsction) | 1207 ns i

Aftar leng term use with 100W radiated powear, only a sfight warming of the dipcle rear tha feedpoint can be measuwed.

The dipale is made of standard semirigid conxiad cable. Tha canter candugior of tha feading Ing is dinsctly connacted to the
segond am of the dipale. The antenna is tharefore shan-ginouited for DC-signals. On same of the dipoles, small end caps
a8 added bo the dipole arms in ordar o improve matching when leaded ascarding 1o 1he poslilon as explained in tha
"Massumemant Conditions” parageaph. The SAR data are not alfected by this change. Tha overall dipole Iength s sl
sooording 10 thee Standard.

Mo excessiva force must be applied to the disole amms, bacause tey might bend or the sokdered conmections near he
fesacipaoing may be damaged.

Additional EUT Data

Manufacturad by SPEAG B
Manuiaciuned on August 10, 2004
Cantilieats Mo: 01 BO0VE-2d118_May18 Poge d ol 8
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DASYS Validation Report for Head TSL

Dude: 17.05 2008
Test Laboratory: SPEAG, Zorich, Switzerland
DUT: Dipole 1500 MHz; Type: DI800V2; Serial: ISV - SN: 2d119

Communication System: UIDR 0 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; o = 1.37 S/m; & = 38.9; p = 1000 kg/m’
Phaniom section: Flai Section

Measurement Standard: DASYS (IEEETEC/ANST C63.19-2011)

DASY 52 Configuration:
»  Probe: EX3DY4 - BN734%, ConvFi(8.3, 8.3, 8.3) @ [800 MHz: Calibrated: 30.12.2017
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
v Electronics: DAES Sn601;, Calibrated: 26,10.2017

Phantom: Flat Phantom 5.0 (frant}; Type: QD 000 P50 AA; Serial: 100]

L]

DASYS2 52.10.1{1476); SEMCAD X 14.6.11{743%)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7xTWCube 0:
Measurement grid: di=5mm, dy=5mm, dz=5mm

Reference Value = 1 10.3 Vim; Power Drift = -0006 dB

Peak SAR (extrapolated) = 18.0 Wikg

SAR( gh =9.75 Wik SAR(ID g = 5.1 Wikg

Maximum vahse of SAR (measared) = 151 Wiy

UdB = 151 Wikg = [ 1.79 dBWikg

Caridicale No: DM800V2-2d4119_Mayvie Paga 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 17.05.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DMUT: Dipole 1800 MEz; Type: D1S00V 2 Serial: DIR0O0V2 - SN: 241719

Communication System: UID 0 - CW; Frequency: 1800 Mz

Medium parameters used: T = 1800 MHz; o = 1.49 S/m; g = 53.1; p = 1000 kg/m®
Phantom section: Flat Section

Mensurement Standard: DASY S ([EEETECYANST CA3.109-201 13

[DASY 52 Configuration
*  Probe: EXADVA - SNT349; ConvFi8.25, 8.25, 8.25) @ 800 MHz: Calibrated: 30,12 2017
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibeared: 26.10.2017
= Fhamtom: Flat Phantom 5.0 (hack); Type: QD 000 P50 AA: Serial: 1002
= DASYS2 32 1001{1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Sean (TxTxTVCube :
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reference Value = 103.1 ¥Vim; Power Dfi = -0.07 4B

Peak SAR (extrupolated) = 16.5 Wikg

SAR(] g) = 9.38 Wikg: SAR(10 g) = 4.97 Wikg

Maximum value of SAR {measured) = 14.2 Wikg

OdB= 142 Wikg=11.52 dBW/kp

Certificate Ma: D1BXWE-24119_May1s Paga Tal &
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Impedance Measurement Plot for Body TSL

LF Hay FR1E L3036532

Ef] sii i 4 FN ledaid8 g =-48672s 15166
e L3 gF 1 BB BB FiHe
: :
G 1 S
§
Cor f
1
Il'a
y \
' :
Hid
= %Jm_r_ =3l 061 dF 1 S0E.BE0 B0 My
|
—_—] e
E -‘-\"‘-._H‘ e
N
Hig
ETART 1 EOB.888 G060 MHz §T0F 7 BOA, 000 ARl Az
Certificaty Ma: DIBDIV2-20119_May1B Page 8ol 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24 Page 65 of 102



FCC ID: AZ489FT7119/1C: 109U-89FT7119 Report ID: P12464-EME-00062/00100

Calibration Laboratory of
Schmid & Pariner

Enginesring AG
Zeughausstrsss 43, 1004 Furich, Switzeriasyd

G %chweizerischer Kalibrierdianst
Snrviee suigse Sinlonnsgs
EBarvirio svirsern di taroturn

B Swiss Calibraticn Service

Accraditad by fhe Swizs Accrediation Sendos (RA5) Accruditation Ne: SCS 0708
The Swiss Acoreditation Servics is one of the signatesies 1o e EA
Muisilsteral Agreamaent lor the resagnition of calibration certificates

cient  Motorola Solutions MY Centificsts Ma; D1900V2-5d064 DctiB
|CnLIBFIM10N CERTIFICATE |
Ot D1900Y2 - SN:GaDE4
Galbralion proceduwe|s) QA CAL-05M10

Calibration procedurs for dipole validation kits above 700 MHz

Caibrafion datn: Dctober 16, 2018

This calicston céailicals documents the ireceatdlity to nebonsl siangands, which realize the physical unils of measuamants: (S1)
Thia maasurements and The unceriainiics with confidance probabikty are ghvan on the Teloweng paces ard are par of the cerdilicoln.
All cabbralions. heres besn corvdiscied in the closed aboralory faoily: ervironmaont tomperatune (22 & 3)°C and humisity < 709

Calitention Eguipment used (MATE oitical for cabboton)

Primary Sandards Ic 8 Cal Dt (Cantificabe No.) Scheduied Calbrailon

Fowar malar NAP BN: 104778 DA (M 21 T-02E7TH026TH) Age-18

ot perao NAP-Z51 S 1A CH-Apr-18 (Mo, 21 T-136T2) Age- 18

Power sersor NAP-251 5H: 103245 Dd-Apr-1E (Mo, B17-02573) Age-10

Rafarence 20 0B Aanuaie E: SOSE (D0} O4-Ap-18 (M, 217-00682 Apr-18

Type-N mizmalch caskinaton Sl STV OBXET  Dd-Apr-18 (Mo, 217-00683) Aprid@

Ralaranos Frobe EX3OVE EM: TG 30-Dec-17 fHo. EX3-7348_DeelT) D1

DEE4 St & Oe-Cict-10 (i, CIAEA-800E_ Dot 15 Oot-18

Sepondany Standands 0¥ Chisck Dita i housap Scheduled Check

Powar mutr EFM-2E20 EM: GEIT4EIT0E O7-Cic1-15 [in Peuss chieh - 18] I Pruss chck: Oot-20

Powes sensor HF G014, S USITRATEY (F-Cct-18 {in Fouss chack Oot-18) In Fousa chaok: D20

Power sensor HIF BA814, B MY EENT O7-0c-1E {in house check O 18) 1 s ehiaek: D120

AF geramainr ARS SMT-08 B 100872 15-dr15 (in hengi chack Oc-10) 1A Fouss cheok: Oot-20

Motwork Anaber Aglent EBISEA | Sne LS4 1080477 31-Mar-14 [in house check Oot-18) In housa chagk: Dek19
Mo Furction Sigralum

Calbrated iy Michaal Weber Labomiory Technician

AppeTvad by Raja Pokowic Tachnical Mandgett ﬁ%

Basasai® Oolpbar 17, 2000

Thix calibsalion cedilicaie shal not be reprodsssd weoepl & full without wiifion approval of Swe laboraiony.

Candicate Moo DTS00V2-5d084 Ocl18 Page 1 of 8§
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Calibration Lﬂhﬂ[atm‘y of ARy, -
Schmid & Pariner ol ﬂh-n:ur:.unumum
Enginearing AG 3 Burvieh ww:mhwdl
Zoughausstrasse 43, B0 Furich, Switseriand “ﬂﬁ ma._'m" i tarstura
Accrodited by the Swis Accredilation Senios (SA5) 3 No: SCS 0108

The Swiss Accreditation Servioe is ane of the signateriss fo the B4
Multfateral Agreemant far the resognition of cabbration certificates.

Glossary:

TS0 tissue simulating licuid

ConvF sensitivity in TSL / NORM x,y,z
MiA not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absormption Rate
(SAR]) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

€] IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body {frequency range of 30
MHz to 6 GHZ)", Mareh 2010

d} KDB BE5664, "5AH Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
a) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exacily below the center marking of the flat phantom section, with the arms oriented
paraflel to the body axis.

* Feed Foint Impedance and Aetum 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 fead point, The Return Loss ensures low
reflected power, Mo uncertainty reguired.

= FElecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

S4R measured: AR measured at the stated antenna input power.
SAA nommalized: 5AR as measured, normalized fo an input power of 1 W at the antenna
connactor,

« SAR for nominal TSL paramelars: The measured TSL parameters are used to caloulate the
nominal SAR result.

The reported uncartainty 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 approximalaly 95%.

Cantificate Moc D900V 2-5d084_Oc18 Fage 2 of B
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Measurement Conditions
DASY system configuration, as far a5 nol given on page 1.
DASY Version DASYS V52102
Extrapolation Advanoed Extrapciation
Fhantam Modular Flat Phantom
Distance Dipala Center - TSL 10 mm with Spacer
Zoom Scan Resclution i, dy, dz =5 mm
Freguanay 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40,0 1.40 mhadm
Measured Head TSL parameters (2.0 £ 0.2) °C aA03:=6% 1.40 mhodm + 6 %
Head TSL lemperalune change during test 057 S
SAR result with Head TSL
| SAR averaged over 1 om’ (1 g} of Head TSL Corditian
SAR maasweed 260 mW npat power 101 Wik
5AR for nomengl Hesd TSL pararmaters rearmalized b 1W 40.5 Wilog 2 17.0 % (k=)
SARA averaged over 100em’ (10 g) of Hesd TSL cardition
S5AR measurad Z50 mW Input powet 5,30 Wikg
SAR lar nominal Head TSL paramaedars nomalized fo 19 21.2 Wik & 16.5 % (k=2)

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24

Body TSL parameters
Thae bolloeing parameders and calculations: wanas apslied.
Tamparatura Permittivity Conductivity

Mominal Body TSL parameters 220°C 533 1.52 mhaim

Measured Body TSL parameters 2202 02) °C E29+B % 1.47 mho'm £ 6 %

Body TSL temperaiure change during test =050 e s
SAR result with Body TSL

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

SAR messwed 250 mW input powar B.ET Wikg

SAR for nominal Body TSL parameters normalized o 1 8.4 Wikg £ 17.0 % (k=2)

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

SAH reasurad 250 mW input powsr 510 Wikg

SAA for nominal Body TEL parametsns nonmalized o W 20,6 Wikg & 16,5 % (ke2)
Cariificata Mo: D1S00V2-50084_0ct B Page 3of 8
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Appendix {Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedanca, fransformed to fesd poin 52002 + 8.5 I3
Herdum Loss - 3.4 8

Antenna Parameters with Body TSL

Empenance, ranshammed 10 fsed pain| 48.5 £k + 7.0 jik
Aalum Leoss - 22848

General Antenna Parameters and Design

| Elestrical Delay {ane dirction) | 1.193 ns

After lang term use with 100W radiated powar, ondy & slight warming aof the dipoda niear the feedpaing can be measured.

The dipale is made of standand semirigid coaxdal cable, The center sendustar of tha faeding line i directly connectad ta Fe
sacard arm of the dipole. The antenna is theredore shorl-circuited for DC-signals. On sorme of the Spoles, amall end cags
are added 1o the dipcie arms in orcer b Improave maiching when lcaded according to the position as explained in the
“Measurement Conditions” paragraph. Tha SAR data are not affected by this changs. The cwerall dpols Bangth ks sl
acconding ko the Standad,

Mo excessive force must be applied (o te dipola arms, becausa they might bend or the soldered connections naar tha
feedpoint may be damaged,

Additional EUT Data

Mantaciumed by SPEAG
Manufactured aon Decernbar 10, 2004
Cariffigate: No: D1800V2-54064_Cet18 Paga 4 ol B
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DASYS Validation Report for Head TSL

Date: 16102018
Test Laboratory: SPEAG, Furich, Switzerland
DUIT: Dipale 1900 MEz; Type: DIENY2; Serial: DI90V 2 - SN:5d064

Commumication System: UID 0 - W, Fregquency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.4 S/m; &= 40.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEETEC/ANS]T C63.19-201 1)

DASY 52 Configuration:
»  Probe: EX3DY4 - SNT734%; ConvF(3.18, £.18, B.18) @ 1900 MHz: Calibrsted: 30, 12,2017
«  Sensor-Surface: 1.4mm (Mechanical Surfuce Detection)
+  Electromies: DAE4 Sn601; Calibrated: 04.10.2018
»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
»  DASYSE 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube 0:
Messurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 1111 ¥/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 g) = 10.1 W/kg: SAR(10 g) = 5.3 Wik

Maximum valve of SAR (measured) = 15.7 Wikg

-LE0
=120
-10.80

-14.40

-10.00

BdB =157 Wikg = 11.96 dBW/kg

Cerificain Mo D1900Y2-54084_Ocli8 Page S ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drare: 16102018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DI90O0Y2E; Serial: DIW0Y 2 - SN:Sd06d

Communnicition System: UID O - CW; Frequency: 1900 MHz

Medium parameters used; = 1900 MHz; a = 1,47 5/m: & = 52.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEMECSANS] CA3.19-2011)

DASY 52 Configuration:

L]

Probe: EX3DY4 - SNT3M9; ConvFi#.15, .15, 8.15) @ 1900 MHx; Calibrated: 30122017
sensor-surface: | 4mm (Mechanical Sorface Detection)

Electromes: DB Sndll; Calibrated: (8. 10020018

Phantom: Flat Phuntom 5.0 (back); Type: QD 000 P30 AA; Senal: 1002

DASYS2 52.10L2(1495); SEMCAD X 14.6.12{7450)

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

Reference Value = 104.6 Ym; Power Drift =-0.07 dB

Peak SAR {extrapolsted)= 17.5 Wikg

SAR( gho= 967 Wike: SAR(LD gh = 5.1 Wikg

Maximum value of SAR (measured) = 14.7 Wikg

-1.60

-T.60

-11.40

-15.20

-159.00

0dB = 4.7 Wikg = 1 167 dBW/kg

Carilicate No; D1S00N2-500648_Cci18 FPaga Tal B
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Impedance Measurement Plot for Body TSL
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Thi Bwiss Accreditaticn Servics & ook of the sigrabores to the EA
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Ciart Metorola Solutlons MY Caerlificais Ho: CR2450V2-782 Febi7

CALIBRATION CERTIFICATE

Oiygac D245002 - SM:TA2

Calftenion procedurnais| O CAL-O5 v

Cablyatior daln! Fabruary 156, 2017

Cakbrabion Equpmen used (84 TE crtical dor cakbralion)

Calibration procedure for dipole validation kits above 700 MHz
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zeughauasirusse 43, B Furich, Switeeriand

Schwatznrischer Kalibriendiens
Service sulsan T alonnags
Bervizio svlzzero di tarmiues
Bwine Calibsuiian Service

Accipdied by the Swiss AocodEalion Senics (58] Aceraditatioa Mot SCS 008
Thee: Swiss Acoreditation Service i ane of the slgndbesies (o e EA
Muiliatin] &g rikena for the recognition af calibrstion cefificstes

Glossary:

TSL fissue simulating hiquid

ConvF sensitivity in TSL/ NORM xy.z
MAA nat applicable or not measured

Calibration Is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

by 1EC 622081, "Procedure lo measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity 1o the ear (frequancy range of 300 MHz to 3 GHz)",
February 2005

¢} IEC 62209-2, "Procedure to determine the Specific Absorption Ratae [SAR) tar wiraless
communication devices used in close proximity to the human body (frequency range of 30
MHz 1o 6 GHz)*, March 2010

4y KDE 865664, “5AR Measurement Requirements for 100 MHz ta & GHz"

Additional Decumentation:
g) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Paramelars with TSL: The dipole is mounted with the spacer to position its fasd
point exactly below the center marking of the flat phantom section, with the arms onented
paraliel fo the body axis.

»  Fosd Point Impedance and Returm Loss: These paramaters are measured with the dipole
positoned under the Bguid flled phantom. The mpedances stated is transformed from the
measurement at the 3MA connector to the feed point. The Return Loss ensures kow
reflectad power. No uncertainty required,

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

»  SAA measured: SAR measured af the stated antenna input power.

»  SAR normalized: SAR as measurad, normalizad to an input power of 1 W at the antenna
CONMBCIT.

= SAR fornomingl TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR result,

The reported uncertainty of measurament i stated as the standanrd uncarainty of measurament
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to & coverage
probability of approximately 95%.

Catificate Mo: DR4SO0VE-TEZ Fabi7 Page 2ol B
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Measurement Conditions
DASY systam canfigurasian, as far as nod givan on pags 1.

DASY Varsion DASYS W52 6.6

Extrapolation Advanoed Extrapolation

Phantam Madular Flat Phandom

Distanoe Dipole Center - TSL 10 mm with Speoar

Zoom Scan Resolulion du, gy, dz = B mm

Fraquency 2450 Mz + 1 MHz
Head TSL parameters

The fedowing pararmeterns and calculations were agplied.
Temperaturg Prrmittivity Conduativity

Mominal Head TSL parameters #2000 |z 1.80 mhoim

Measwred Head TSL paramaters 220 +02)"C P s LAY mho'm x 6 %

Hoad TSL tomperature change during leat <E"C ared
SAR result with Head TSL

SAR averaged over 1 om® {1 g of Haad TEL Condilion

SR maasurad 250 m\W inpud power 13.7 Wikg

SAR for nomingl Haed TSL paramabars namhalzed o 1W 53,3 Wikg o 17.0 % (k=2)

SAR avaraged over 10 em” (10 g} of Head TSL sandition

SAR maaswed 280 mW input powar 6.30 Wikg

SAR Tor naminal Head TSL parametars rivrmalizad (o 1w 208 Wikg = 16.8 % [k=2)
Body TSL parameters

The folkwwing parermelens and caloulafons wers applied,
Tamparaiure Permittivity Conductivity

Mominal Body TSL paramaters 22070 627 1.85 mho'm

Measured Body TSL paramaters (220 +03)°C B1E=E% 202 mihodim 2 B %

Body TSL lemperature change during tesi < 0.6°C — £
SAR result with Body TSL

SAR averaged over 1 em® {1 g} of Bedy TSL Condibhan

ZAR measured 250 MW npul powar 12.9 Wikg

SAR for nominal Body TEL paamaterns noemalized o 1W S0.5 Wikg & 17.0 % (k=2

SAR averaged cver 10cm” (10 g) of Body TSL condiion

S84 measurad 2ED mW input powar 594 Wikg

SAA for nominal Bedy TSL parameters nomalized iz 1W 23.5 Whkig + 18.5 %5 [k=2)

Cerilicale Mec D2480V2-TE2_Fa1 ¥
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Appendix (Additional assessments oulside the scope of SCS5 0108)
Antenna Parameters with Head TSL

Impadanca, ranstomed io tead poaint 5184+ 400
Aedum Loss - 27848

Antenna Parameters with Body TSL

Irgasance, (renalomead 1o laed ponl A8 35k 4+ BT ﬁ'.!
Return Loss

=244 dil

General Antenna Parameters and Design

| Elactrical Delay {one diraction) | 1151 na

Attar long term use with T00W radiated power, only & slight warrming ol fhe dipoés near ihe feedooinl can be fmeasired

The dipola Is made of standard semingid coaxial cabla. The centar conductar of thie fesding line I8 directly connecied bo the
secand amm of the dipole. The anlenna ks tharefare shan-cecuited kar DG-signals. On some of e dpobes, small end caps
are adoed 1o 1he dipele ama in ordes 1 improve malching whan leeded aceanding b the pasition as sxplained in the
*Measurement Condions” paragraph. The SAR data ane not afiecied by this change. Tha overall dipale lengih = still
soording fo ha Standard,

Mo sucassive force miist ba appliad 10 e dpdle arms, because they might bend or e soldensd connectians e The
teedpaint may e dasmaged

Additional EUT Data

Ranni faciuned by SPEMAG
Marufacturad on May 0, 2005
Contificate Ha: D2450VE-T82_Fai? Page 4 of &
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DASYS Validation Report for Head TSL

Dates 15.02.2017
Test Laboratory: SPEAG, funch, Switzerland
VLT Dripole 2450 MHz; Type: D2450VE; Serial: D2450V2 - SN:TR2

Communication Systeny: UID 0 - CW; Fregquency: 2430 MHz

Medium parameters used: f= 2450 MHz; o = 1LET Sfm;ee= 375, p = 1000 kgfm?
Phantom section: Flut Section

Measurement Standand; DASYS (IEEEAEC/ANSI Co3.19-2011)

DASY 52 Configuration:
# Probe: EX3DV4 - SN7349; ConvF(T. 72, 7.72 7.72) Calibrated: 31.12.2016;
¢ Sensor-Surface: 1 4mm (Mechanical Surface Detection))
«  Electronics: DAEA Sa601; Calibrated: 02.01.2017
= Phaniom: Flat Prantom 5.0 (froney; Type: QD (00 P50 AA; Serial; 1001
= DASYS2 52.8.8(1258) SEMCAD X [4.6.10(7331)

Dipole Calibration for Head Tissoe/Pin=250 mW, d=10mm/foom Scan {Tx7x7 W Cube 0:
Meagorement grid: dx=3mm, dy=Smm, dz=5mm

Reference Value = 1150 Vim; Power Dnft = <007 dB

Peak SAR (extrupolated) = 28,4 W/ike

SAR(1 g} = 13.7 Wikg; SAR{10 g) = 6.3 Wikg

Muucimum wilue of SAR (messured) = 228 Wik

~-d4.80
-0.60
-14.40

-19.20

-24.00

0dB =228 W/kg = 1358 dBW/kz

Canfcaw Mo: DPL50UE-TE2_FabiT Fage 5ol B
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Impedance Measurement Plot for Head TSL

15 Feb ZBLTY 12:43:44
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DASYS Validation Report for Body TSL

Diate: 15022007
Test Labosutory: SPEAG, Zurich, Switzeriund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

Commamnication System: DD 0 - CW; Frequency: 2450 MHz
Medium paremeters used: f = 2430 MHz: =202 8/m; & = 51.6; p = N kgfm®
Phantom section: Flat Section

Mensurement Standzrd: DASYS (IEEENEC/ANS] CA3.19-2011)

DASY 52 Configuration:
= Probe: EX3DV4 - SNT29; ConvF(7.79, 7.79, 7.79); Calibrated: 31.12.2016;
s Sensor-Surfsce: 1.4mm (Mechamical Surfwce Detection))
o Electromics: DABA Spil | Calibeaied: (3.00.2017

= Phantom: Flat Phantom 5.0 (back); Type: QD G0 P50 AN Senal: 1002
« [DASYSZ 5T E.E(1258); SEMCAD X 4.6, 10[7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan {Tx7x7WCube 0:
Messurement grid: de=5mm, dy=5mm, dz=5mm

Reference Value = 1054 Vim; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 26.6 Wikg

SAR( g} = 12.9 Wikg; SAR(10 g) = 5.9 Wikg
Maximum value of SAR {measared) = 20,6 Wikg

-13.20
-17.60

-22.00

0dB =206 Wikg=13.14 dBW/ kg

Caorificate Mo: D245002-TRE_Fabi T Pags 7ol B
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Impadance Measurement Plot for Body TSL

15 Felp 2847 22542134
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Calibration Laboratory of
Schrnid & Partner

Engineearing AG
Enughaussirisss 43, 5004 Zurick, Switperdand

Soervice suisse ddialonnsge
Servizg svizears o tarmturs
Swiss Calibeation Sorvies

fm%’ﬂ. G Schweizerscher Kallbaiardinnst
c
= o s

Mgl

Acoreding by the Bwiss Acomdiation Service (SAS)

Accraditafion No.:
Thiz Bwiss Accreditafion Service is one of the signatories ta the EA e
Muhilmeral Agreamant far the recognation of colibeation cerificates

cient  Motorola Solutions MY Certificate Ma: DSGHZV2-1026_0Octia
[CALIBRATION CERTIFICATE

Otyject DSGEH2VE - SN:1026

Cabbration procedenels) A CAL-22 33

Calibration procadure for dipola validation kits between 3-8 GHz

Calbration dalg: Cetober 18, 2018

Tﬂunmmmhmm-ﬂahmmnymnnm sandancs, wiich realizo T phyaical unis of mesasuremams (5]
mmmmwhwmmmmnmmw Tolirwing pages ard are par of The cenilicals,
Al cabibraliteres has been mmnmwmmmmmnmm + 310 and husidity < 70%.

Calibration Egulpmani used (METE crilical fer calibration)

Piiriary Siandards [«E] Cal Dats Coditoate Ha,} Schedulad Cafbration
Pivisar msbar NRP SN: HMTTS D Ape-18 (Mo, 2TT-I2ETENMETY Age-19
Powar sansor NAP-731 BH: 134 (H-Apr-18 (Mo 2 7Ty Apr-19
Fowar aarsar NAP-281 SHE: 103295 D4-Apr-18 (Mg, 217-02673) Apr-13
Fference 20 dB Altaniden EhE 5058 (k) Cu-Apr-10 (No. 217-02682) Apr-16
Type-N mismgich combiration Sh 5047 .2 F DE3I7 Cl-Apr-18 {Nao, 317-0368T) Apr-1
Ralarencs Probe EXI0ws SN: 3503 30-One-17 (Mo, EX3-3503_Dec1T) Dras-18
OREd aH: 8 (H-Ooh-148 (o DARE4-S01_OcH 8] Cooi-i8
| Sacordary Standans 0§ ez Dl {in housa) Soheduled Check
P metor EPM.24578 £M GEGT4B0TM 07-Oct-15 (in housa check et 18] In housa chack: Oct-20
Power sensce HP BallA SN LIsSTaaeEa 07-Oci-15 (i houss check Oct-18) In hirsse sheck Oos20
Power sanscr HP BLa1A Sh: MYdnasn T UF-Dazt-15 i hiuse chaok Dal-16) In howse checkc O30
AF genamior ASS SMT-05 SN 1009732 15-Am-16 {in housa el Oct-18) In house chack: Oct-20
Matwork Analvaer Agilent ESSERA | BN US4108087T In-hlar-14 {in beams check Oo-18) In houes chodk: Dol
rlame Furciion Sagn
Cakbrafsd by o Soiz Laboestory Tachricar
Appicved by Katja Pokoic Technical Manags: g
. Imsuid: Qo 18, 2048
This callbradion sarilicae shall nof ba raproduced exonpt in Tull without writien apgeowal of the aboraiorny,
Cortificate Ma: DEGHDVE 1026 Oct1E Paga 1 of 18
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Calibration Labaratory of i Sehmwiznrinzies Kalibrierd
Schmid & Pariner L2 reE R
Engineering AG 2 : Servizio sviesera di raturn

Eeughausstrosss 43, BO04 Turich, Syt mﬂﬂ? Swinn Calibration Service
Fncretiod by fhe Swis Acsredinion Seevics (SAS) Acorediation Mo, SCS 0108

The Swiss Accreditalion Service is one of the sipnalories 1o e E4
Mutilsteral Agresment for the recognithan of eslibestion certificaten

Glossary:

TSL tissue simubating loukd

ConvF sensitivity in TSL/ NORM x v,z
M/ not applicable or not measured

Calibration is Performed According to the Following Standards;

a) IEEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, Juna 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next o the ear (frequency range of
300 MHz to 6 GHz)", July 2018

£) |EC 62208-2, "Procedure to determine the Specific Absorpion Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

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

Additional Documentation:
&) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Paramelers with TSL: The dipole ls mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orented
parallal to the body axis,

= Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance slated is fransformed from the
measuremeant at the SMA connector to the feed point. The Raturm Loss ensures low
reflacted power. Mo uncenainty required,

* Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
conneclor.,

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

The ed uncerainty of measurement is stated as the standard uncertainty of measurement
multiplied by lhe mue:ﬁa factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.

Cerificabe Na: DEGHZV2-1026_ Oct18 Papge 2of 18
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Measurement Conditions
DASY system cenfiguration, as tar a5 nat given on page 1

DASY Version DASYS W52 102
Extrapolaticn Advariced Extrapolation

Phantom Mesdudar Flat Phasiom VS0

Distance Dipole Canter - TSL 10 mm with Spacer

Zoom Scan Resalution o, gy = 4.0 mm, dz = 1.4 mm Graded Rata = 1.4 {Z direcsian)

S000 MHE = 1 MHz
5250 MHz = 1 MHz
uency SE00 MHz & 1 MHz
freg SEO0 MHz + 1 MHz
ETS0MHz + 1 MHz
SHO MHZ & 1 MHZ

Head TSL parameters at 5000 MHz
Thie following paramesers and calculalions wenms sppled.

Temparature Permittivity Condustivity

Mominal Head TSL paramaters 2.0 352 4 .45 mhoim

Measured Head TSL parameders (220 +0.2)"C 360+ 6% 4,28 mho'm = 6 %

Head TSL iemperature change during test < 05" s -—
SAR result with Head TSL at 5000 MHz

SAR averaged over 1 cm” 1 g} of Hesd TSL Candition

SAR measwred T mW Input poswer 7.34 Wikg

SAR for nominal Haad TSL paramaters normatzed 1o W 3.3 Wikg o 1008 % (k=2)

SAR averagod over 10 em” {10 g) of Hesd TSL conditicn

SAR measured 100 mWW input power 214 Wikg

BAR for nominal Head TEL parametens normalized o 1TW 1.3 Wikg & 19,5 % (k=32)
Carfcate Ma; DEGHZYE-1026_ D1l Pagedof 18
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Head TSL parameters at 5250 MHz
The lallowing pammaetars ard calculations weare applied,

Temperatiire Permitiivity Conductivity
Mominal Head TSL parameters 220 °C 35.8 4. 71 mhodm
Measured Hepd TSL paramsbers (#2.020.2)"C A5T +6 % 4.54 mhoim £+ 6%
Head TSL temperature change during test =5 °C e —

S5AR result with Head T5L at 5250 MHz

BAR averaged over 1 em’ (1 g) of Head TSL Candilion

SAR measierad 100 MW imput power 8.1 Wiy

SAR for nomnal Head TEL paramaters nornaized 1o 1W BLOW S g & 108 % (k=2)

SAR averaged ower 10 cm’ (10 g) of Head TSL condition

SAFA mieasurad 100 mAY input power 233 Wikg

SAR for nominal Hesd TSL parametens niormalized b TW 22.2 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

Thea tollowing pararmeiers snd caloulations wers applied,
Temparature Permittivity Comnehisctivity

Mominal Head TSL parameters 22.0°C 35.6 4.8 mho/m

Messured Head TSL parameters (22.0 £0.2) "G EI+8% 4.79 mhoim + B 5%

Head TSL temparature change during test < 0.5 anss o
SAR result with Head TSL at 5500 MHz

SAR aversged over 1 em” {1 g) of Head TSL Condifian

SAR measured 100 mW input powar 080 Wikg

SAR tor nominal Head TSL paramsabers namalized o TW B4.7 Wikg & 19.8 % (k=2)

SAR averaged over 10 em® (10 g} of Head T5L cardilicn

5AR measured 100 m ingust power 242 Wikg

24 far nominal Head TSL paramedsns normaized 1o TW 24.1 Wikg = 19.5 % (k=2)
Cerfificate Mo DSGHzVE-1026_Da1B Page 4 of 18
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Head TSL parameters at 5600 MHz
Tha fallewing parameders and calculations were appled.

Temparature Permittivity Coanductivity
Mominal Head TSL parameters 22.0°C 366 5407 mho'm
Measured Head TSL parameters {220+02)°C 352 86% 4.80 mhodm + § %
Head TSL temperaiure change during test < 0.5 e s

SAR result with Head TSL at 5600 MHz

SAR averaged over 1 cm” (1 g) of Head TSL Conditien

SAA measured 100 W input power BLED Wy

SAF for nominal Head TSL paramentars nommnaized 1o 1W BS.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition

S4R measunad 10 m input powar 247 Wikpg

SAR for rominal Head TSL parameters normalized o 1W 248 Wikg = 19,5 % (k=2)

Head TSL parameters at 5750 MHz
Tha following parametss and cabculations wane applied.

Temperature Parmittivily Conductivity
Maominal Head TSL parameters 220G 354 5.22 mhoim
Measured Head TSL parameters (22.0=202)5C BoeE% 5,05 mhadm + 6 %
Head TSL temparaiure change during lest =050 e i

SAR result with Head TSL at 5750 MHz

SAR averaged over 1 em® {1 g) of Head TSL Condition

SAR measyrad 100 iV input power B.23 Wik

S4R for nominal Head TSL paramelans normalized o 1W B2.0 Wikg = 18,9 % (k=2]

SAR averaged over 10 om’ (10 g) of Head TSL conditian

S5AR measured 100 mW mput poear 235 Wikp

5AH for nominal Hesd TSL parameters narmalized o 1W 234 Wikg = 18,5 % (k=2)
Canmficale Mo DEGHZV2-1026_Oct18 Fage 5of 18
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Head TSL parameters at 5800 MHz
The following paramelers end calculalions wera apphiad,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20 353 B.27 mho'm
Measured Head TSL paramelens [220+0.2)"C A +6E% 5.11 mhoim = 6%
Head TSL temperature change during test « L6 °C —_ e
SAR result with Head TSL at 5800 MHz
AR averaged over 1 cm” (1 g) of Head TSL Candition
SAR measured 100 miV iUt pover B30 Wik
SAR for nominal Haad TSL paramatars nomakred o TW B1.7 Wikg = 189 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
ESAR measuned 100 W input poweer 234 Wik
SAR for nominal Head TSL parametess riormalized ko 1W 3.3 Wik £ 19.5 % [k=2]
Landicale Moo DSGEHZV2-1026_0ctia Page & of 19
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Body TSL parameters al 5000 MHz

T llering parameders snd calcatons wene applied.

Report ID: P12464-EME-00062/00100

Temperature Perrmittivity Condustivity

Hominal Body TSL parameters 2o 49,3 5.07 mhoim

Measured Body TSL parameters (22002} *C ATE+8% 5,12 mho/m = B %

Body TSL temperature change during best <05 — =
SAR result with Body TSL at 5000 MHz

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

SARA measured 100 iy inpul power 7.0 Wikg

EAR for nominal Body TSL parametans normaized io T'W T0.5 Wik & 18.9 % (ks2}

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

AR measumad 100 mW input powar 201 Wikg

SAR for nominal Body TSL paramisters normalized to 1W 19,5 Wikg = 19.5 % (k=2)
Body TSL parameters at 5250 MHz

Tha fallkwwing paramaars and calculations wers applied.
Temparature Permitiivity Conductivity

MNeminal Bady TSL parsmelers 20 4839 5.36 miho'm

Measured Body TSL parameters R20+0.2)*C 4T2+8% 5.45 mha/m = € %

Body TSL temparature change during test =0.5"C - -
SAR result with Body TSL at 5250 MHz

SAR averaged over 1 em” (1 g) of Body TSL Carediticn

SAH reasured 100 mW ingut power T.50 Wiag

SAR for nominal Body TSL paramelsns nammalized to 1W TA.E Wikg + 1505 %% (k=2)

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

S5AR measured 100 MW inpus powes 2.08 Wikg

SAR far nominal Body TEL parampiens nommaized 1o 1W 20.7 Wikg = 19.5 % (k=2)
Ceificate Ma: DEGHZV2-1026_Oct18 Paga T ol 18
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Body TSL parameters at 5500 MHz
The fellowing parameters and calculations were apphad
Temperaturs Permittivity Condustivity
Nominal Body TSL parameters 220G 4B.6 5.85 mha/m
Measured Body TSL parameters (2.0 + 0.2) "0 467 £ 6 % 578 mha/m =B %
| Body TSL temperature change during test o« 0.5 - | =
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em” (1 g} of Body TSL Condiion
SAR measured T Y input powar 781 Wikp
4R for nominal Bady TEL parameters riaemalized to 1W T7.5 Wik £ 18.9 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL conditicn
SAR measured 100 mW input power 217 Wikg
SAR for nominal Body TSL parameders normalized o TW 21.5 Wifkg £ 19,5 % (k=)
Body TSL parameters at 5600 MHz
Tha falloadn 8675 and calculalions were appliad,
Temperature Parmillivity Conductivity
Nominal Body TSL parameters 220°C 445 5,77 mhadm
Measwred Body TSL parameters (2202 0.3)°C 46,5 = 6% 5 52 mhodm + 6 %
Bady TEL temparatune change during test <0.5°C — -

SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em” (1 g) of Body TSL Conditian

S5AR measurad 100 i input poswar T.B3 Wikg

SAA for noming Body TSL parameters normmalizad o 1W TP Wikg 2 1900 % (ke2)

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

SAR measured 100 mW nput poser 219 Wy

SAR for nominal Body TSL paramatars ronmalized o 1W 2.7 Wikg & 10,5 % (k=2)
Carlificate No; DSGHZVE-1026_Oct1 B Page B ol 18
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Body TSL parameters at 5750 MHz
The following parameters and calculations wers appiad
Temperaiura Permirtivity Conductivity
Mominal Body TSL paramelers 22.0°C 483 5.94 mho/m
Measured Body TSL parameters (220 0.2 "G A5T + 6% .13 mhodm £ B %
Baody TSL temperaturs change during tost = (0,5 - -
SAR result with Body TSL at 5750 MHz
Hm:m-grdmﬂcm:{ig}urlwym Condition
SAA measred T MV input powar 759 Wikp
| SAR for nominal Body TSL parameters narmalizad to 1W 75.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ {10 gj of Body TSL condifien
SAR maasurad 100 miV input power 211 Wikg
SAR for nominal Body TSL parametess riormalized o 1W 20,8 Wilkg £ 19,5 5 (ke2)

Body TSL parameters at 5800 MHz
The foliawing paramaters and calculations wers appliad,

Temparatire Parmittivity Conductivity
Hofminal Body TSL parameters 220°C 482 600 mhaim
KMeasured Body TSL parameters (2020 "G 82 6% B2 mhodm 8 %
Body TSL temperature changes during test = 0.5 - e
S5AR result with Body TSL at 5800 MHz
immmdmmm’ugjmmmn Canditicn
ZAR measurad 100 miW inpus power 7.57 Wikg )
SAR far nominal Body TSL paramedens nomnaized o 1W 75.2 Wikg = 18.9 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condan
SAR measyred 100 mW irguat power 210 Wikeg
SAR for nominal Body TSL parametsns nammalzad 1o 1W 20.8 Wiky + 19.5 % [k=2)
Carficate Moo DSGHEV2-1026_Oc B Fage 9 of 15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5000 MHz

Impedance. transtomed i lead point 500440 4+ 108 53

Aeium Loss -19.4 g8
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transiomed o leed point 488 0-35j0

Ratum Loss - 8.6 dil
Antenna Parameters with Head TSL at 5500 MHz

Impadance, ransiormed o feed point 40.4 (- 2.4 ik

Retum Loss - 30,7 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, tmansformead to feed point 54201+ 170

Return Loss - 27,248
Antenna Parameters with Head TSL at 5750 MHz

impedance, fransfarmed to fead poinl S2E+30 K

Fixlum Loss -20.2 dB
Antenna Parameters with Head TSL at 5800 MHz

Imperdance, ranstomed o feed point BX1de12M

Rahum Loss -324dB
Antenna Parameters with Body TSL at 5000 MHz

Impadance, transformes o feed point 494 0-96j0

Raturn Loss -20.3 48
Antenna Parameters with Body TSL at 5250 MHz

Enpodance, transformed 10 feed poing A48.1 0= 08 3

Aetsm Loss =334 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformad to fead paint 4830 -050

Foatlum Loss - 414 dB

Certificabe Mo: DSGHZY2-1026_0ch1a
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Antenna Parameters with Body TSL at 5600 MHz

Impadance, transiormed 1 feed poin B4.6 0+ 520
Ratum Loss - 255 dA

&ntenna Parameters with Body TSL at 5750 MHz

Impadance, transformed o feed polnt BA.1 0+ 420
Pt Loss -25.0 48

Antenna Parameters with Body TSL at 5800 MHz

Irgesdance, transtormed o leed point 531 D 28 0
FAmium Loss -27.7 48

General Antenna Parameters and Design

Electrical Delay fona direction) | 1.204 ns

Abtes bang term use wilh 100W radialed power, andy a skght warming of the dpole near the fsedooint can be measumed.,

Thm:ﬁmhI:mdanrnlm:lurdnmlmmmﬂuw-.mﬂmmmﬂm1mlmmuu&m annected 1o the
sacond anm of the dipele, The antenna is thareiors shan-cincdiled for DC-signats. On some of the dipales, :mall end caps
araadﬂ&d1n1md1p:ﬂamamnmrmhnp‘mmlmhgmnhﬁd&dmﬁnmﬂﬂrmﬂimunmmmdinw
"Mheasuramant Carditions" paragraph. The SAR data ana not aflecied by i ovesal

v hpiepeisesip by this change. The dipale length s =till

Mo excessiva force must be applicd 1o the dipele ams, because ight band or the

g o Rty imighs of Ihe soldemed connectians near the

Additional EUT Data

Manufacturad by SPEAG |
Mamndacised an February 05, 2004 |

Gerilicate Mo: DEGHZVI-1026_Derid Page 110l 18
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DASYS Validation Report for Head TSL

Drae: 171002018
Test Laboratory: The name of your organizstion
DUT: Dipole DSGHzVZ; Type: DSGHZVY; Serial: DSGHzV2 - SN: 1026

Communication System: UID 0 - CW: Frequency: 5000 MHz, Frequency: 5250 MHe,
Frequency: 3500 MHz, Frequeney: 5600 MHz, Freqguency- 5750 MHz, Fraquency: 5800 MHz
Medinm parameters ased; (= 5000 MHz; 0= 4.28 8/m; &, = 36; p = 1000 kgim” |,

Medium parameters used: f = 5250 MHz; o = 4,54 Sim; 5 = 35.7; p = 1000 kg/m’ .

Medium parameters used: f = 5500 MHz; ¢ = 4,79 S/m; &, = 35.3; p = 1000 kgin’,

Medium paramesers used: £ = S600 MHz; 6 = 4.9 S/m; &, = 35.2; p = 1000 kg'm’ |,

Medium parameters used: (= 5750 MHz; 0 = 5.05 Sim; &, = 35; p= 1000 kg/m®,

Medium parameters used: f = 5800 MHz, 0= 5.11 S/m; £, = 34.9, p = 1000 kg/m"

Phantom section; Flat Secticn

Measuremend Standard; DASYS (IEERIBEC/ANST C63.19-201 1 i

DASY 32 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(6.5, 6.5, 6.9) @ 5000 MHz,
ConvF{3.51, 5.51, 5.51) @ 5250 MHz, ConvF(5.2, 5.2, 5.20 @ 5500 MHz,
ConvF(5.05, 5.05, 5.05) @ 5600 MHz, ConvFid.98, 498, 4.98) & 5750 MHz,
ConvF(4.96, 4.96, 4.94) @ 5800 MHz; Calibrated: 30.12.2017

#  Sensor-Surface: | 4mm {Mechanical Surface Detection)

=  Electronica: DAE4 Sab01; Calibrated: 0d. 1020 B

*  Phantom: Flat Phantom 5.0 (fronty Type: QD 000 PSD AA: Serial: 100]
o DASYSZ S210.2(1495); SEMCAD X 14.6.1207450)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, [=5000 MHz/Zoom Scan,
dist=1.4mm (Bx8xT}Cube 0: Messurement grid: ds=4mm, dy=4mm, dz=1_4mm

Feference Value = 71.36 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 25.2 Wikg

SAR(1 g) = 7.34 Wikg; SAR(10 g) = 2.14 Wikg

Maximum value of SAR {measared) = 16,5 Wikg

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 Yalue = 7556 ¥im; Power Drifi = 0.00 d&

Peak SAR (extrapolated) = 28,1 Wikg

SAR(1 g) = 8.12 Wikg; SAR(10 g) = 2,33 Wikg

Masimum value of SAR (measured) = 19,0 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3500 MHz/Zoom Scan,
dist=1.4mm (8xBxTWCube 0: Measurement grid: ds=4mm, dy=4mm, de=1 4mm

Beference Walue = 7493 Vim; Power Drift = 0,03 4B

Peak SAR (extrapolnbed) = 33.0 Wikg

SAR( g = 8.5 Wikg; SAR(10 g} = 2.42 Wika

Maximum value of SAR (measured) = 20.7 Virkg

Cerificats Mo: DBGHZV2-1026_0c1B Page= 12 of 15
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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: drsdmm, dv=4mm, dz=1_dmm

Reference Value = 75.95 Yim; Power Daft = 0,07 dB

Peak AR (extrapolated) = 32.6 Wikg

SAR(] g =862 Wike: SAR(10 g) = 247 Wikg

Maximum value of SAR (measured) = 20.8 Wikg

Dipaole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (Bx8x7 )/ Cube (: Measurement prad: dy=dmm, dyedmm, dz=1 4mm

Reference Valwe = T1.91 Yim; Power Deift =001 dB

Penk SAR {exirapolared) = 3 1.6 Wikg

SAR(I g) = .23 Wikg: SAR(10 g) = 235 Wikg

Maximum value of SAR {messured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3800 MHz/Zoom Scan,
dist=1.4mm (BB TV Cube 0: Measurement grd: dx=4mm, dy=3mm, dz=[ 4mm

Reference Walee = 71,58 Vim: Power Drif = 0.09 dB

Peak SAR {extrapolated) = 31.9 Wikg

SAR(] g) = 8.2 Wikg: SAR(I0 g) = 234 Wikg

Maxinwm value of SAR {measured) = 199 Wike

-T2
-10.00
-24.00
-30.00
0dB = 199 Wikg = 1299 dBW/kg
Camificaie Mo: DAGHDV2-1026_Octia Paga 13 of 15
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Impedance Measurement Plot for Head TSL (5000, 5250, 5500GHz)

Ble- View Channel Sweeo Cabeation Tracm Scis Myker Syctem Window  Halp

4900000 (kg 843 0
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575000 Okt EoF biifal
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=132 41

Chil g 50
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Impedance Measurement Plot for Head TSL (5600, 5750, 5800GHz)
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DASYS Validation Report for Body TSL
Crarte:: [8. 102008
Test Loboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGH2zV2; Type: DSGHzV2: Serial: DSGHzV2 - SN:1026

Communication Systerm: LT 0 - CW; Frequeney: 5000 MHz, Frequency: 5250 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz, Frequency: 5800 MHz
Medium parumeters used: £= 5000 MHx; o= 5.12 5/m; & =476 p= 1000 kg/m? ,

Medium parnmeters used: f = 5250 MHz; o = 5.45 S/m; &, = 47.2; p = 1000 kg/m’

Medium parametess wsed: = 5500 MHz 0 =579 5/m; £ = 46.7; p = 1000 keim® |

Medium parameters used: £ = 5600 MHz; o = 5.92 S/im; & = 46.5; p = 1000 kgim’ ,

Medium parameters used: £ = 5750 MHz: o = 6,13 S/im: & = 46.3; p = 1000 kgim? ,

Medium parameters used: f = 800 MHz: ¢ = 6.2 Sing & = 46.2; p = 1000 kg/m’

Phantom section: Flar Section

Measurement Standard: DASYS ([EEEMECYANST 063,19-2011)

DASYS2 Configuratson;

= Prabe: EX3DV4 « SN3503; ConvF{3.7, 5.7, 5.7) @& 5000 MHz,
ConvF{5.26, 5.26, 5.26) @ 5250 MHz, ConvFid.7, 4.7, 4,7) @ 5500 MHz,
ConvF{4.65, 4.65, 4.63) @ 5600 MHz, ConvF{4.37, 4.57, 4.57) @ 5750 MHz,
ConvFi{4.53, 4.53, 4.53) @ 5800 MHz: Calibrated: 30,12.3017

s Sensor-Surface: | dmm (Mechanical Surface Delection)

*  Electronics: DAE4 Snbl; Calibrated: 028, 10.2018

=  Phantom: Flat Phantom 5.0 (hack); Type: QD 000 P50 AA; Serial: 1002
*  DASYSZ 52102014930, SEMUAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=S000MHz/Zoom Scan,
dist=1.4mm (8x8x7)Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67.65 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 25.6 Wiky

SAR(L g) = 7.1 Wikg: SAR(10 g) = 2.00 Wikg

Maximum value of SAR (measured) = 15.6 Wikg

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

Reference Valoe = 68.08 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 28.9 Wikg

SAR(1 g} = 7.5 Wikg; SAR(1D g) = 2.00 Wikg

Maximum value of SAR {measured) = 17.2 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHzZoom Scan,
dist=1.4mm (Bx8x7)}Cube 0: Measorement prid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 68,64 Vim; Power Dirift = -0.06 di

Peak SAR (extrapolated) = 32,1 Wikg

SAR(I gh = T.851 Wikg: SAR(ID g) = 2.17 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

Cestificate Mo DSGEHZYE-1026_0ctig Page 16 af 19
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Dipole Calibration for Body Tisue/Pin=100mW, dist=10mm, f=5600 MHz/Foom Scan,
disi=1.4mm (8x8x7 1/ Cube 0: Measurement grid: dx=dmm, dy=4mm, de=].4mm

Keférence Yalwe = 68,12 ¥im; Power Doft = 007 dB

Peak SAR (exirapolated) = 329 Wikg

SAR( g) = 7.83 Wikg: SAR(10 g) = 2.19 Wikg

Maximum valwes of SAR {measured) = 15,6 Wikg

Dipole Calibration for Body TissueTin=100mW, dist=10mm, f=5750 MHz/foom Scan,
dist=1.4mm (8x8xTWCube 0: Measuremen: gnd: du=dmm, dy=4dmm, de=1_dmm

Reference Valise = 66,92 Vine Power Dol = 007 dR

Peak SAR {exirapolated) = 323 Wikg

SAR{L g) = 7.59 Wike: SAR(1D g) = 2,11 Wkg

Muoximum valoe of SAR (mensured) = 18.2 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=1.4mm [H'ﬂﬂ-ﬁ?}.lr{:lllll': (b Messurement grid: dxsdmm, dy=4mm, dz=1.4mm

Reference Value = 85,85 Vim; Power Drifi = -0007 dB

Peak SAR (extrapolated) = 33.0 Wikg

SAR(] gh =757 Wikg: SAR(I0 g} =21 'Wn"lig
Maximum valee of SAR (measured) = 182 Wikg

dib
o L

-B.00

-12.00

-18.00

-24.00

-30.00

0.dB = 15.6 Wikg = 11.93 dBWikg
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Impedance Measurement Plot for Body TSL (5000, 5250, 5500GHz)
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Impedance Measurement Plot for Body TSL (5600, 5750, 5800GHz)

mmmymmmmwm

L0000 g
21,478 M Iivig
2 BT DHz a0
VHLEZ pE A2END
& pobiin fike L ERTLE ]
T8 43pH 3 B0
B S0S000 O He

Ch 1 Aug= 39
01 Srs 500000 Gy ——

Gartificate Mo: DEEHZV2-1026_ 00118 Faga 190 19

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.24 Page 100 of 102



FCC ID: AZ489FT7119/I1C: 109U-89FT7119

Dipole Data

Report ID: P12464-EME-00062/00100

As stated in KDB 865664, for Dipoles exceed annual calibration, the test laboratory must ensure
that the required supporting information and documentation are included in report to qualify for
extended calibration interval.

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

Dipole CLA150

(SN 4005) Head Body
Impedance Return Loss Impedance Return Loss
Bl i real Q | imag jQ dB real Q | imag jQ dB
02/26/2018 43.11 4.56 -21.01 46.25 -0.63 -28.16
02/09/2019 43.62 5.59 -20.87 46.18 -2.20 -26.77
Dipole D450V3
(SN 1054) Head Body
Impedance Return Loss Impedance Return Loss
Bl i real Q | imag jQ dB real @ | imag jQ dB
11/01/2017 52.73 -8.09 -21.66 48.00 -8.65 -20.93
11/08/2018 49.64 -9.09 -20.83 47.55 -9.20 -20.25
Dipole D835V2
(SN 4d029) Head Body
Impedance Return Loss Impedance Return Loss
PRI R real Q | imag jQ dB real Q | imag jQ dB
01/18/2018 51.05 -1.31 -36.19 45.24 -5.04 -22.74
01/07/2019 49.27 -3.12 -29.82 46.33 -3.34 -25.76
Dipole D2450V2
(SN 782) Head Body
Impedance Return Loss Impedance Return Loss
DESL RIS real Q | imag jQ dB real Q | imag jQ dB
03/15/2017 49.12 3.10 -29.06 47.40 6.47 -22.92
01/11/2018 47.93 4.21 -26.41 47.22 6.23 -23.09
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Dipole D750V3
(SN 1142) Head Body
Impedance Return Loss Impedance Return Loss
DESL RIS real Q | imag jQ dB real Q | imag jQ dB
11/01/2017 47.47 0.19 -31.72 45.21 -1.86 -25.31
11/08/2018 46.51 -2.34 -27.23 44.67 -1.03 -24.83
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