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C-alibration Laboratory of 
Schmid & Pa1111er 

Ep-gineerln_g AG 
2'lU9l111.U:1!i.in1u" 40, 1101>4 Xi.11101'11 5wtltmi:i,,o 

Aocit1dild by lh& ~fu ~lalloo Suf'vk:• lSAS) 
lho ~11$ ~CCr8Ultt.Ocl'l'\o 5etVh:e Is ono of fllfr sl91"1IOrit1& lo 1,ie1 E/1 
MiJ!tlltl)Hfll f\g!'t,eimtsol '°' lfW: rcccgitllun of e-0llb1Miotw1 certlJit~bQ 

Glossary: 
TSL 
ConvF 
NIA 

tissue sl111ulaUng li~Uid 
sensillvity In TSL I NORM x,y,z 
not applicable or nol measured 

S Nchwt.l..,ltlr;lw.r IOllib1lcrdlCm~ 

C 
s 

8e1 <tic. aSUIOl!G dlitnli:11111-29, 

-Sc::1¥a(o.svlQ:10ro di 1w1,u1a 
'SwllJli C?llt>fetlot1 se,vlce 

Callbratlon Is Performed According to the Following Standards: 
a) IE.C/IEEE 62209-'I 528, ''tv1easvrerne,,t Procedure For The Assessment Ot Specmc 

Absorption Rate Of Hum~n EXpoaure To l~adio Freqµency Fields From Hand-Held And 
Body-Worn Wlre\13ss Communication Davioos - Part 1!i28: Humo1n Models, lnstrumsnllltion 
And Plocedures (Fl'equency Range ol 4 MMz to 10 GHz)". October 2020. 

b) l<DB 865664 , ''SAR M"asurement Requirements for 100 MHz to 6 GHt" 

Additional Oocumentotiom 
c) DASY System Handbook 

MetJ,ot'js Applied and lnterpretotiotl of Parel'r\eters: 
• Meas,lremen/ Co11dl(lons: fl.u1her details ~re available from Ille Vall~allon Repon al the end 

of the ceitificate. All figure$ stated In the carlificate ar11 varrd at lhe trequency lndloated. 
• Antenna Parame1ers with rSL: The source is mounted in a touch CQnfiguraliorl below th0 

ce111er mal'klng of the flat pllantorn. 
• Ref11m Loss: This parameter is measured with lt\e source posilioned under Iha liquid filled 

pl1antom (a.s des~nbecl In 1M measurement condltton ctausQ), Tl1e Return Loss ensules low 
reflected power, No unce11alnly required. 

• SAR measured: SAR measured ,at tha slllted aillenna inpul powe1. 
• SAR normalize.d: SAR as measured, nom,alized to >in input power ol 1 W ol the antenna 

connector. 
• SAfl for nominal TSL paramelers: n,e measured TSL parameters are usect to c:aloulate the 

nominal SAR result. 

The reported uncertainty of measurement ts staJe<J as ttie sfanc/afd uncertainty of measwement 
mutupn11d by lhe coverage faptor k,a2, which for a nom,al distribution corresponds to a coverage 
pro.babillly oi approxlmatel_y 95%, 
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Measurement Conditions 
DASY svstem c.onfl""'ra.llon, as (ar as not i iven on na,... 1. 

DASY Vorsion DASY52 V52. 10.4 

Extrapolation Advanced EX1mp04alion 

Phantom ELl4 Flat Phantom Shell thiticYIO$S: 2 .r. 0.2 mm 

EUT Positioning Touch PO&ition 

Zoom Sean Re.solution dx,dy=4.0mm.dz =1.4mm Graood Ratio= 1.4 (Z direction) 

Frequency 150 MHz :t 1 MHl 

Head TSL parameters 
The followlNJ Cli.ltDmelO,s and caJcula.tions v.-ere r· lied, 

TempcNt.turo Permittiv ity Col'lduclfvity 

Nominal He.ad TSL parameter& 22.0 °C 52.3 0 .76 mholm 

Mea$urcd Hood TSL parameters (22.0 . 0.2) ·c 60.7 :z;6% 0. 76 mhalm ~ 8 % 

Ho.ad TSL temperature change du1'1ng to$t < 0.SYC ·-- .... 

SAR result with Head TSL 

SAR averaged over 1 cm1 {1 g) of Hood TSL Condilion 

SAR measured t W Input power 3 .88 W/<g 

SAR for nominal Head TSL pa,am&l61s n()fmallzod 10 1 W 3.85 W/kg • 18.4 % (k:2) 

SAA averAgod ovor 10 cm'J ( 10 g) of Head TSL Condition 

SAR meas,,,rod 1 W input power 2.57 Wlkg 

SAR tor nOOWlaJ Head TSl pa,amoior.s nonna!lied to 1W 2.56 W/kg ,:t 18.0 % (ka2) 

Body TSL parameters 
The foliowina oara.mo-tors a.rid cafeu1ations were a"nrsed, 

Temperoturc Permittivity ConductMty 

Nominal Body TSL Pl'tJ3m¢tCr$ 22,0 "C 61.9 0.80-mho/m 

Measured Body TS-l parameters (22.0 • 02) ·c 62.4.:t6% 0 .82 mho/m * 8 % 
Body TSL lompcrature c h.ange during te,t < o.s •c - -· 

SAR re&ult with Body TSL 

SAR averaged ovor 1 cm' (1 g) of Body TSL Condition 

SAR measotOd 1 W input power 3.97 W/kg 

SAR for nominal Body TSL pa.rameters no«nalized to 1 W 3.90 W/kg • 18.4 % (k,,2) 

SAR averaged over 10 cm, (10 g) of 8ody TSL condition 

SAA measured 1 W Jnput powo, 2.63Wll<g 

SAA for nominal Body TSL parameters normaJlz~d to 1W 2.59 W/1<9 • 18,0 %(1<,2) 

Cel1iflcate No: OLA 150-4005_Jol21 Page3QC3 



Appendix (Additional assessments outside the scope of SCS 0108) 

Antenna Parameters with Head TSL 

lmpedanoe, uanstormed to feed polm 

Return LOiS$ 

Antenna Parameters with Body TSL 

lmpeelance, transtOrmed to lood point 

rl9tumloss 

Additional EUT Data 

I Manu!aciU,.d by 

Cef1111oste No: OLA151).4005_Jut21 

· 22.6d8 

45,00 • 4.GJO 

· 23.0dB 

SPEAO 

Page4o-t8 

I 
I 



DASY5 Validation Report for Head lSL 

Dole: 07.07.2021 

Test Laboratory: SPllAG. Zurich, Switzerlrutd 

OUT: CLAl50; Typo: CLA150; Serial: Cl,A150- SN: 4005 

Communication Syste,n: UID O - CW: Fruqacncy: 150 MHz 
Medlull\ p~ramewrs u..<cd: f = 150 MIi,; <J ~ 0.76 Sim: e, = 50,7; p = 1000 kg/111' 
Phantom sectfon: F'Jal Section 
Measurerncnl Slund~rd: 0/\SYS (IEEE/IEC/ANSI C63.19-2\ll I) 

DASY52 Ct,~tigurnlion: 

• Probe: EX3DV4-SN:iS77;CouvP( l2.51, 12.51.12.51\@lSOMMz:Calibruted: 30, 12.2020 

• Scnsor .. Surface: 1.4mm (Mt.:cl1aakal Surf.Jee Ot::tcction) 

• Elcctromcs: DAE4 Sn654; Calibrated: 28.06.2021 

• Phantom: llLI v4.0: Type: QDOVA0OI BB; Seri•I: TP: H)U3 

• DASY52 52.10.4( 1535); SE!MCAD X 14.6. 14(7501) 

CLA Calibration for HSL-Lf' Ti&suc/CLAISO, loud, s-01lflgur11ti110, Ph1=IW/Zoon, Scan, 
dist=l.4mm (8.t l0x8)/Cube 0: Mcasuremeu1 grid: d-mm, dy""itnm, d:>:=l .4mm 
Rcferellce Vulue = 84.14 Vim: Power o,;n = 0.01 d8 
P°"k SAR (e.,traj>olalcd) ~ 7.44 W/kg 
SAR(t g) =3.88 W/kg; SAR(I0 g)=2.57 Wlkg 
Smoncst distauc~ froon peoks lo ull poinls 3 dB below: Larger lboo measurement grid (> 30 mm) 
Ratio of SAR. (11 M2 l0 SAR ntMI ~ 79.9% 
M•,'W1lt11n value of SAR (mc•sured) = 5.48 Wll<s 

dB 
0 

-2.87 

-5.74 

-8.60 

-1 1.47 

Od8 = S.48W/kg 7.39d8W/lcg 

Cerl!llctll♦ No:- Ot.A t 50--o1005 _Jul21 



Impedance Measurement Plot for Head TSL 
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DASY5 VaUdaUon Report for Body TSL 

'les1 Labi,rr,1ocy; SPEAG. Zunch, Swiv,enund 

DUT: CLAISO: Type: CLA1511; Serhtl: CLA!50. SN: 4005 

Communication System; UID O • CW: Preql,cncy; ISO MHz 
Medium J>tro111eters used: J'= 150 MHz; o = 0.82 Sim:,;,- • 62.4; p = IOOO kgtm1 
Phautom sec'lion: Flnt.Seclton 
Mcoguremcnl Standard: DASY5 (JE6E/IEC/ANSI C63.l9-2011) 

DASYS2 Contiguration: 

Dale: 07.o?,2021 

• Probe: EX3DV4 • SN3877; ConvF(l J,56, 11.56. 11.56) @ 150MHz: Calibrated: 30.12.2020 

• SeJ'l.8<11·-Surfacc; l .4mm (Mech.anicaJ Surface Detect.Lon) 

• EleclrOnics: DAE4 So6S4; Calibmted: 28.06,2021 

• l'ha111om: BLI v4.0; Type; QDOVAOOI BB; Serial: TP: l003 

• DASY5252.I0.4(1535);SE!MCAOX 14.6.14{7501) 

CLA Callbratio11 for MSL-Ul Tlssue/('..l,A 150, touch co1,figurat;Qu, Piu~I W/Zoom Scno, 
dl-JAmm (8~1h8)/Cube 0: Mea,uremc:ntgrid; dx=4mo, dy=4mm. dz=1.4mm 
RcfoL-eocc Value ~ 82.92 Vim; Power Drift = -0.02 dll 
Peak SAR (cxtmpol•tcd) = 7.65 W/kg 
SAR(I g) • 3.97 W/1\g; SAR(l0 iu - 2.63 W/kg 
SmaJJe:st dls1anoc loom peaks to aU pomts 3 dB below: Larger thM measurement grid{> 30 mm) 
Ra1io of SAR at M2 10 SAR ol MI = W.7% 
Maximum v•lueofSAR(meusured) - 5.60 W/kg 

dB 
D 

·2.89 

•G.77 

-0.66 

• 14.43 

OdB • 5.60W/kg =7.48 dBW/kg 

Certifica~ No: CL.A 150--4005 _ Jul21 P,3Qa 7 ore 



 

  

Impedance Measurement Plot for Body TSL 
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CALIBRATION CERTIFICAlE 

Objm:1 02450V2 , SN:781 

Oelll$fll1C., l',f«edU!i!(S) QA CAL,u5.vlJ 
Oallbrotlcf, P1<>Cedure I.or SAFI \1/lllrlallon Sources between o> :i GHz 

QIIU.,fllil:w, Mie October 13. 2021 

11!1, C81b!Mb1 cerlllit:'1111! 00t:mm111ts. jiu, lmo,abllt)' ID mil:mul ll!lllldllffi!I, wt,ich fflllll:A ,i-. rl~kml 111b fll fflQ~Pm!l• 1511, 
! fll ~~eros , rid 11\o llf'IC81U!l'0JS: M!h COllliClerw:it J)f(IOObJlly' a,e o-i on lhf!o IOr.o.MO "8r,:M, u.-.J Ille pm! O! ltftl alf'lllcz,lff 

All caltN$tlOfl$ hiMI i:ee,1 ctlltl~l8'J II! ~ CltlS&d labora!o,y lilc1iiiy. •twm'!rDaid IOll!pttllt'!Urti (ii :a 3)"'0 and t,ufNdly <e. 7Q1. 

C:&~1~pm,;,til.ew.l (MllEcrl'alfio1mibpu~ 1 

f>tsn""' Sll¥\Ulltds 10 , Cb! O:lhtt~ NCl,i SC.he(ktllrll Ctlllicallon 
Po,,111r lllfflne 1-iAP S N 1 1c,,t77e CQ-Apr.i, illkll 2 17-<l3291~ Allf•22 
PO'-'n!rll&ne,(11 NfV\.Ztl t S~l: iCQ2.44 09:-Apr,21 (1-b, 21'1~1) '"'"' f'OM1p111re;,:,rNAP-:ti11 SN, t00245 09~ ·211flkl, 2.17~292) ,,,,_.., 
Atiler~ 20<10 Ml'iln...r1111 SN: Ollfl:1&4 (alk> (1)41pr41 (Ni,, f 17~). AP.-·22 
l'y.,11•~ m~ oorr,~nth",11 SN. 310962./IX027 ~~.21 iNo. 2 17-03:.\4.,t} Apr,:t.:t 
Ae!1?Ja110': r"IWII EX:3DV4 SN;~ ~vc.aJ.(Ho, f::G734lil...Dt,e211,l ...... 
DAE<I SN: 601 02-No¥-.20 (Nu. OAE4·00t .NiwA1) _,. 
,._, .. ,.,51311(1111()$ ,o , Qnn:k Dal• Un 11:!Cso'• Scll!)(lt,e,d Ctlec" 
f'OWtll (lfbll!I E",i 196 SN; G0:!8$12-17!i 30-lkl• I 4 (In l'ou.110 choct' ~~) 111, 1-ou&e ctl8do Ol'i-22. 
Po,-,nt ill'll'lltl7 l◄P -84E1 I A Stl: US37292783 87-0tl· 15 (In rw:ru,e dll!d Oei·20t In ltwr,. chode ~ -Zl. 
Pu,wil .!Pt!IIIIIS I-IPMilA StJ• MV4 !(lm!1 ONJCl•l5il!I hoiiee ~O::C..?0) litl hOOM GI~ Dl:1·22. 
R.Fl13'1!MIIOI' fl&S SMf-o6' Sli- 100'il72 1&J11r1•l!"J ~--hms4 QhDC!(· Oci-.?O) kl IIOl.i$8 ~1160(' 0¢1·22 
Jrtell'!OffiM111yior /lgillr(\ 1:1!..'UtBA SN: 11'6+1~ :i.1-IAlll• 14 (hi humie dw,dl OCI~> In hww cbwdc:.'Om-22. 

N"M,11 F111c:lktn "51(,v,!i.it) 

Cabmtal t:-r, Jial11nK11$irlli eM~ •v Tecfll'I~• L-r ldt-._,.,, K11l!11Po1i;;iv£ I IICo'lnl~I Mllrwtl.,. ~-

h1111:111d: Oe1.-.0171r 111. ::!tVI 
111M! 11111 ~III\IM nortlli.::8111 . , .. i ,,ct bit re1111•1lbo91I l:lceilllh l ,w, dtlvul W!ilten ·•lll'Wlll ul ltllt laoof;lllll~. 
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Callbrallon Laboralory of 
Schmid & Partner 

Englnoorlng AG 
llh19h11wttlrM•• 43i 80M 711~11, 9w11w,i.,1111t 

fllXl~O b)' 1111, SM1.:;-Aa.100ilM011 SGM;o (SAS) 
-me h+tt ~.item Sllfili:e: It Ortt c,I lll~ sl9i,111<tt1co tu u,e EA 

~[lol9r,l A9f(ll',ll!l<,11t '°' lht r« .. 1111)1\ oj OSll!ijfllth>I\ ctt llt!celtt 

Glossary: 
1"SL 
ConvF 
WA 

bssuo simulating l1quici 
sensiliVllY In TSJ.. / NORM ;,y,'L 
not applicable or not measured 

Coflbrallon Is Performed According to the Follow Ing Standards: 

$ 8enw41:lttl•dl• l< 1Mlbtl111(1!<11lf1•I 
S-c-nlcc suh,ie d'C'l11tonn1190 

C Sa-vi& _,Yir.ttrc>df ,.,.u,ria 
S 811ti$ti ~!ll)ratlOIYSelWI& 

a) IEC/IEEE i,220g,.1 s2a, 'Measuremeni Procedure for The Assessmem Of Specific 
A1lsorptio11 Rate Of Hufflan Eltpos.rre To Radio Frequency Fields From Hand-Held Ar1d 
Body-Worn Wireless Communlcatlon Devices • Part 1528: Human Models, lnshumentatlon 
And Procedures (Fiequency R~nge at 4 MHz to 10 GHzj". O<rtober2020, 

b) l<DB 865664, 'SAR Measuremenl RequiremeJtts for 100 MHz io 6 GMt' 

Atldltional Documentation: 
a) DASY Systenr M~ndbooK 

Methods l\pplled and lnlerpretetlon of Parameters: 
• Measuremr,n/ Condllions: Further detalls are avaJlable lrom the V;,lldQtion Repon at the end 

of the conificats. All figu,es stated in tile ~rlific.ale are valid al I/le lrequency Indicated, 
• Antenna Paramelers with TSL: TI•a -source Is mour1ted In a touch configuration bGlo!fv th~ 

center marldng at the flat phantom, 
• ~otum Loss: This parameter Is measured wllh the source posllloned under the liquid tilled 

p/lantom (as desellbed In the r'Masurement condition clause), The Relum Loss ensures low 
reflected power. No uncertainly required, 

• SAR measurod: SAR measured •t Iha suiteQ antenna Input power, 
• SAR norma//.-.ecl! SAR as measure<I, normalized to an Input power of 1 W at the antenna 

e<>nnector~ 
SAR for nominaf TSL pammett:Ns: The rne~sured TSL parwneters are used 10 calcul,Qle the 
nominal SAR fesUII. 

The reported uncertainty of measurement Is stated as the standard uncerla,nty ot measurernenl 
mullipljed by the coverage factor ~"2. Which for a no1TT1al dlstributkm con-..sponds to• cove,~ge 
probabUity of approxim,Uely 95%, 

CertUC11412 No: 02460V2JO'I Oiir,21 



 

 

  

Measurement Conditions 
OASY ~stain conll-·tatiOl'I, M , ... r AS 0()( iven on nane L 

OASYVM:Sion DASYS2 V52.f0,4 

Extrapolation Advanced Extrapolation 

Phantom Modulnr Flal Phantom 

Oi•tanc:• Di polo Cantor • TSL 10 mm wi;hSpacer 

zoom soal'I ResoluUon dx, dy, dz =Smm 

Frequency 2 450MHz:t 1 MHz 

Head TSL parameters 
The IOlk)winn nor1.'lmt1tors and i;alculations W6re .-...... • 

T empel'.'lturo Permittivity Conductivity 

N-omlnaJ Hoad ~ paramoton 22.o •c 39,2 1.00mholm 

Meas.ured Head TSL pat&11'1e1et'S (22.0 • o .2)"C 3 7.6¼8% 1,89 ml'IC/m t 6 % 

H4tad TSL t(Wnf)erature change during 1est C 0,5 °C - -
SAR result wllh Head TSL 

SAR avetaged o~ 1 em' (1 g) of Hi:.11d TSI,. Cordlion 

SAA measured 260 tnW Input POWEH' 13..6Wlkg 

SAR lor nominttl HNd TSl parametef'S normalfz&d to 1 w 52,1 VI/kg ,t,17,0 %{k=2) 

SAR fM!r'&ged over 10 cim~ {10 g)of H-..d TSL oond11on 

SAA measured 250 rriVI inpul power 6.26WJkg 

SAA lor no<nN.I Ho.'1<:f TSL parameters notmall~ I)) 1w 1 4,6 W/kg * 16.5 % (Jta-2) 

Body TSL parameters 
The SOllo~in- ·----mmers and calculations were anii lied. 

T e.mpera.ture Petml ttivily Conductivity 

Nominal Body TSL para.mcilors 22,0 "C 52.7 1.9S nilolm 

Mea&Ufed Body TSL parameters (22.0 ~ 0 .2} "C $2..2~6% 2.05 ml'lolm: 6 % 

Body TS4. temperature change du, lng test <0.5"C - -·· 
SAR result with Body TSL 

SAR aver aged over 1 cm: (1 g) ol 8Qdy TSL Condll!on 

SAR meru.ured 250mW input power 13-1 Wft,.g 

SAA ior nomlne:I Bod)' TSl pp,rameters normelized to 1 w $1,1 W/kg~ t7.0 ~ {IC=2} 

SAR averaged ove110 em:, {10 g) of Body TSI. oond!ion 

SARmot1~1'8d 250 mW inpul power 6.18 WJkg 

SAA loa1omiM.I 8ody TSL. p.,,rom&1at$ normallzeo 10 1W 24A W/k9 • 1 &.S ~ (k:2) 

c.ertilieate No: D2450V2·781_0Ql21 Page3ol 8 



 

 

  

Appendix (Additional assessments outside the scope of SCS 0108) 

Antenna Parameters with Head TSL 

Impedance, 1ranslo,med to foed poin1 

Re!urntoss 

Antenna Parameters with Body TSL 

l~o1nce, lmns1ormed lo feed pen 

General Antenna Parameters and Design 

I Electrical Oelay (one direction) 

s2.8 n + 3.4 10 

- 27.4 dB 

40.30: + 6,4jQ 

• 23.7 dB 

l. 152 ns. 

Alt&, l()flg lorm Ut;8 wiltt 100W mdiated power, only .a~ warming 01 the dlpole Ilea, 1hc, !oodpoint eun bo measured. 

The dipoJe is made o1 stanosrcr semtrigl(j ~ I.ti oabMJ, Th8 center coodtlciof ot the feeding lfne Is dl,ec:Hy COMOC!Ad to the 
seoonct aim ol lhe (fp(llo. T~ anteirv)a i& thefefore 5Mrt-circui!ed !or DC-signals. On som& of I.ht ciipoleg, smatl end caps 
are ndded to the dipole srma ii order to inv,rov@ me.:dling when ~\'fed i\OCOrding to the poSi'lion as exptalnod In ltle 
'Measurement Condhlons" pemgroph. Toe SAR data .mi r.ol affected by this change. The a .. erah dipole !englh is s.1m 
acooid/1')9 to tl'(t $1an(l-,rd, 
No 9J(.09Sslvo lorc;e mus& be~ to lhe dipole arms, because lhOy ,nlghl bol'ld Of th8 soldered connections near the 
feedpoint maybe damaged. 

Additional EUT Data 

J Manufactured by 

Coni!lcate No: 02◄&0\1'2-781_0c121 

SPEAG 
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DASY5 Validation Report for Head TSL 

Omc: 13.10.2021 

'l'C!it Labom1ory: SPEAO, Zurich. SwhierhUld 

0 111': Dipole 2450 MHz: Typ<: D2450V2; Scoi11I: 0245~V2 • SN:78l 

Communk:aLion ~tern: UlD 0-CW; Frcqucoc:y: 2450 MH..z 
M«lium poromc1cr.; used: (=2450 MFI,; o = J.89 Sim,<,= 37.~; p = l()CM) kglm3 

Phanto111 section: Aul S<.~lion 
Me:isure11)enLS1.andard: DASYS (IEllE/IEC✓t\NSI C63. 19-2011) 

t>ASY52 Configuratio1\! 

Probe: HX3DV◄ · SN7349: ConvF(7.96, 7.96, 7.96) @2450 Milz: Calibrnled: 28,12.2020 

Se.nsor-Sutface: 1.4mm {MeotumicmJ Surface Detection) 

• l::lcutrofl1es< DAB4 Sn60 I: Calibmtcd: 02.11.2020 

Pbamou• fllai Phantom 5.o ctronl): 'fypc: QD 000 r;o AA: Sennl: 1 IX)I 

OASYSl 52, IC1.<1( 153SJ; SE!MCAD X 11h6.14(7SOI) 

Dipole Calibration for Hcnd 'l'lssuc/Pin:;250 mW, d= lOmm(L:oom Scan (7x7x7)1Cuhc O: 
Measure-.neiu grid: tl:\-=.~,nm, (ly-=Smm. d'l=-5mm 
Reference Value= 118.0 Vim; Powi:r OriJl =0,01 d.B 
Pe,1k SAR (cX1rnpoln1ed) =27,0 W/kg 
SAR(I g) = 1:1.6 \\'/kg; SAil( IO~) c 6.26 W/kg 
SmaJJest djSttulce flum peaks tu 1111 polnl.s J dB below;:; 9 mill 
R,,:ioorSAR atM2 toSAR a1 Ml =50.4% 
M.u:dmum Value of SAR (measured)=- 22.3 W/k.g 

dB 
0 

·4.00 

-6,00 

-12.00 

•16.00 

·20.00 

0 dB =22.J W/ks~ 13.49 ,ll!W/kg 

Page5of8 



 

 

  

Impedance Measurement Plot for Head TSL 

Ill II, 
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DASYS Validation Report tor Body TSL 

0:ttd! 13.10.2021 

'fc;:j,,I Lnhomtl"lryr Sl?E.AG, Zurich. Swjtze,lwJd 

1)1/T: Dipole 2450 MU.; 'l'ype: 02450V2; Sttiill: D24SOVZ. SN:781 

Cummunic,ui,1n Sysrsm; UID O • CW: Frequency: 2450 MHz 
Mcdiu111 pm·amcws used: f = 24,0 MH,; "= 2.05 Sim: e, = 52.2: p = 1000 kglm' 
Ph.amorn scc1jcuc Plat Se<:Lio1> 
Measurement Standard: DA.SYS (lE.EE/lllC/AN~I C63.i9-W I Ii 

DASY52 Configuratiotc 

• Probe: GX3DV4 • SN7349; ConvF($.12, 8.1 2, 8,12) ® 1450 MHa; C.libralcd: 2&.12202U 

• Scnsor•Surfacc.: 1,4mm {Mechanical Surface Deux1iun) 

• Elecrmnic.-.s: DAIJ,1 Sn60 I; Calibrnred: 02,11.2020 

• Phantom: Finl Ph1m1orn 5.0 (h•ckJ; Type: QD 000 PSOAA; Seri•~ 100'2 

• DI\SY52 52. I0.4(15JS); SllMCAD X 14.6. 1~(750 1) 

Dipole Calibration for Body Tissue/l'in=250 mW, d=lOmm/Zoom Senn (7x7:<'7)/Cube I): 
Measurement r,i,iJ: dx=Smm. dy=.5mm, d2-=..Smm 
Refcrooe< Vulue = 109.7 Vim; Pow-,r t>rifi= -0.05 dB 
Peak SAR (<xUap<>lnL<d) = 24, l IV/kg 
SAR(l g)= UJ W/kg; SAR(IOg)= 6.18 Wlkg 
SmaJleia distance from peak..-: lo aJI p<"1in1s .3 d8 he.low= 8,9 mm 
llalioofSARatM210SARa1 Ml :54.8% 
M:.xim,1111 value orSAR.(lneastu-ed) = 20.6 W/kg 

dB 
0 

,e.oo 

·12.00 

·16.00 

·20.UU 

0<18 = 20.6 W/kg = 13,14 dBIV/k~ 

Cerdfll':ot• No· 02.450'12·781 _Q,:121 Page7ql ij 



 

  

Impedance Measurement Plot for Body TSL 
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 Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausattaaae 43. 8004 Zurich~ swttz.:etland 

Accred~ed by 1he $1,m Aocrodll31kln S<Mc:e (SAS) 
The Swiss Accredit.at.Ion Se.rvtoe Is cno o( the tlgnatotfu to lht EA 
Multllatora1 Agreement for the 1$Ce>gnltJon of calibnrtlon oert:Hlcales 

S Sc~r'iseh&r Kalibf'letditnst 

C 
s 

Service sulsse d'6talonnage 
Serviz:lo avtnero cit t.aratura 
Swtu ca11tut.1on Servk::e 

A<cr<dila!loo No., SCS 0108 

Client ~otor a Solutions MY cenlfica1ew-, O5GHz.V2-1026_Sep21 

CALIBRATION CERTIFICATE 

OOject 05GHzV2 • SN; 1026 

Calibration-•) OACAL-~.v6 
Callbralion PtoceQure rqr SAR Vall<lallon Soulces between 3-10 GHz 

Callbratlon date: September 24, 2021 

This calibration c81'1fflcate dOcuments tho 1rac9a.b1Dty to ll31ion:al $landatdS. ~ r$3llt.$ lhe phy'Slc:al ll'litl of rne.asweroenta (SI). 
Tho m90$utements and thEI ll"lCertainties v.ith oonfldence probab!Dty are given on th& lollowlng pages and ato part ol iM certllicato. 

Al collblOlion$ ha,e - - In the -laboratllfy faciity. en,fn,m><1ot-• (22 1 3)'C ond IWmldlty < 711%. 

C.llbr811on Equlpmem us«I (M&TE- I'« - tiOO) 

p· Standards 10# Cal Date certlfioato No. -Caibratioo 
Power meter ~p SN: 104TT8 -·21 (No. 217-03291103292) /ll,<·22 
Power MnSOf NRP·Z91 SN: 103244 09-A/lt•21 (No. 217-03291) A{>r-22 
POW'tf' W'tllOC' NRP•Z91 SN: 1032-45 --21 (No. 217-03292) A{>r-22 
Reference 20 dB Atteooator SN: 8H9'394 (20k) --21 (No. 217-033-43) A{>r-22 
Type-N mismatch oombrlaflon SN: 310982/-7 ~1 (No. 217-033<4) A{>r-22 
Reference Ptot,e EX30V4 SN: 3S03 30-Deo-20 (No. l:X:J.3503..,PeelO) Deo-21 
DAE4 SN: 601 02-Nov-20 (No. DAE4-oo1_NQY20) Nov--21 

,,_. IOI Check °'1te n hOuse Scl>odulocl Cl>eci< 
Powef meter E44198 SN: G838512475 30-0ct-14 (In ho..., choca oet-20) 1n house cbeck: ()ct.22 
PQWfJr s.ensot HP 8481A SN: US37292TI!3 07-0ct-15(1nhooseehod<OCt•20) In house check: Oct-22 
Power .sensor HP 8481A $N: MY4f092317 07-0ct-15 (In house ched< Oct·20) •n hOuse- Chede: Ocl-22 
RF gene1ratorR&S SJ,fT-06 SN.: 100872 15'Jun-16(1nhouse-Oci•20) In house check: Oct-22 
Neiv,orl< ""'11yi.or I\Qffer, E8358A SN: US410804n 31-Mar-14 (1n housodlOCk OCt-20) In houte died<: oet-21 

calibrated f>y: 

ISsue<k-24. 2021 
TN8 caflndon oerlificate shall not be r~ ax.cept 1n full 'llflthout v.ritten apf)C'OV•J Of the~-
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasso 43, 80O4 Zllrlch. Swftrertand 

-lad by lhe SW!ss Acaedllatlon S«vieo (SAS) 
The Swtu A.ccrocffla11on Service ls one of the 1l9n.ator1H to ltt. EA 
Multllateral Agreement for the rocognltJon of callbmtlon certilicatn 

Glossary: 
TSL 
ConvF 
N/A 

tissue simulating liquid 
sensitivity in TSL / NORM x,y,z 
not applicable or not measured 

S Schw&lzerlseher KNiibrtercHenst 

C 
s 

Service aulsse d'Malo,nnage 
Servltlo sviuero dt taratura 

Swlu Callbr.iUon Servi~ 

AcenidltaUon No.: SCS 0108 

Calibration is Performed According to the Following Standards: 
a) I EC/IEEE 62209-1528, 'Measurement Procedure For The Assessment Of Specific 

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And 
Body-Wom Wireless Communica1ion Devices - Part 1528: Human Models, Instrumentation 
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020. 

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

Additional Documentation: 
c) DASY System Handbook 

Methods Applled 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 certificale 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. 
• Return Loss: This parameter is measured wtth the source positioned under the liquid f illed 

phantom (as described in the measurement condttion clause). The Return Loss ensures low 
reflected power. No uncertainty required. 

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

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

nominal SAR result. 

The reported uncertainty of measurement is stated as the standard uncertainty of measurement 
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage 
probability of approximately 95%. 
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Measurement Conditions 
DASY 9uc-tem contiauration, as tar as nol I iven on nGne 1. 

DASY Version DASY52 V52.10.4 

Extrapolation Advanc<a<I Extrapolation 

Phantom Modular Flat Phantom V5.0 

Distance Dipole ~ntctr .. TSL 10mm with Spacer 

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

5250 MHz " 1 MHz 

Frequency 5500 MHz ,t 1 MHz 
5600 MHz ,. 1 MHz 
5750 MHz " 1 MHz 

Head TSL parameters at 5250 MHz 
The tollowinn naratneters and caJculations were ....... ,ied. 

Temperature Permittivity Conductivity 

Nominal Hoad TSL parameter• 22.0 ·c 35.9 4.71 mho/m 

Meaaured Head TSL para.motors c22.o "0.2) •c 34,7±6% 4.52mhol'm s 6% 

Head TSL temperature change during test <O.s·c -·· -· 
SAR result with Head TSL at 5250 MHz 

SAR averaged owr 1 cm• (1 g) of Head TSL Condition 

SAR measured 100 mW input power 8.12W/kg 

SAR for nominal Head TSL parametar& normallzad 10 1W 80,6 W/kg ± 19,9 % (k-2) 

SAR ave,aged over 10 cm• (10 g) of Head TSL condition 

SAR me&$llf8d 100 mW Input power 2.32 W/kg 

SAR for nominal Haad TSL parameters normalized to 1W 23.0 W/kg ± 19,5 %(1<=2) 

Head TSL parameters at 5500 MHz 
Tho fonowino oarameters and calculations were a'"',.,fied. 

Temperature Permittivity Conducttvi1y 

Nominal Head TSL parameters 22.0'C 35.6 4,96mholm 

Measured Head TSL parameters (22.0" 0.2) 'C 34.4±6% 4.76 mho/m ± 6 % 

Head TSL tempenture change during test < 0.5 °C ·-· -
SAR result with Head TSL at 5500 MHz 

SAR aver agad over 1 cm' (1 g) of Head TSL Condition 

SAR measurad 100 mW input power 8.78 W/kg 

SAR for nominal Head TSl. parameters normalized to 1 W 87,0 W/kg ± 19.9 % (k=2) 

SAR averaged ove r 10 cm• (10 g) of Head TSL condition 

SAR measured 100mW input power 2.45W/kg 

SAR for nominal Head TSL parameters normalized to 1W 24.2 W/kg "19,5 % (~2) 
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Head TSL parameters at 5600 MHz 
The followina ni:i.rameters and calculations were annUed. 

Temperature Permittivity Conductivity 

Nominal Head TSL parame.ters 22.o·c 35.5 5.07 mholm 

Measured Head TSL parame.tars (22.o ± o.2J ·c 34.2 t6 % 4.86 mho/m ± 6 % 
Head TSL temperature change during test <0.5 ·c - -

SAR result with Head TSL at 5600 MHz 

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

SAR measored 100 mW input power 8.47 W/kg 

SAR for nominal Head TSL parameters normalized to 1w 83.9 W/kg ± 19.9 % (k"2) 

SAR avoragod over 10 cm• (10 g) of Head TSL condition 

SAR measured 100 mW input power 2.39Wlkg 

SAR for nominal Head TSL parameters normalized to 1W 23.6 Wlkg ± 19.5 % (k=2) 

Head TSL parameters at 5750 MHz 
The followino M.ramet.ers and calculations We<e a"' .... lied. 

Temperature Permittivity Conductivity 

Nomin al Head TSL paramettra 22.0 'C 35.4 5.22mho/m 

Measured Head TSL parameters c22.o • o.2J ·c 34.0±6% 5.01 mho/m t 6 % 
Head TSL temperature change during test <0.5 ·c - --

SAR result with Head TSL at 5750 MHz 

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

SAR me,, sured 100 mW Input power 8.06W/kg 

SAR for nominal Head TSL parameters normalized to 1 w 79.7 W/kg t 19.9 % (k=2) 

SAR averaged over 10 cm' (10 g) of Head TSL condllion 

SAR measu,ed 100 mW inpu1 fXN18f 2.27 W/kg 

SAR for nominal Head TSL parameters normalized to !W 22.4 Wlkg ~ 19.5 % (k~2) 
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Body TSL parameters at 5250 MHz 
Thfolll ndlcl. e ow ng paramelers a ca uattons were Anr lied 

Temperature PermltUvlty Conductivity 

Nomlnal Body TSL par-ameterw 22.o·c 48.9 5.36mhofm 

Measured Body TSL paramoters 122.0, 0.2) ·c 48.8t6% 5.50 mllolm i 6 % 

Body TSL temperature change during test <0.s·c -- --
SAR result with Body TSL at 5250 MHz 

SAR averaged over 1 cm' (1 g) of Body TSL Coodillon 

SAR measured 100 mW input - 7.50W/kg 

SAR fo, nominal Body TSL parameter$ nonnalized to 1W 75.0 Wlkg :t 19.9 % (k• 2) 

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

SAR measured 100 mW tnpul power 2.08 Wlkg 

SAR for nominal Body TSL parameters normalized lo 1W 20.8 W/kg :t 19.5 % (k"\2) 

Body TSL parameters at 5500 MHz 
The followinq parameters and calculations were ao" lied. 

Temperature Perml11Mty Conductivity 

Nominal Body TSL parameters 22.0 ·c 48.6 5.65mholm 

Measured Body TSL parameters c22.o :t 0.2) ·c 48.4t 6 % 5.85 mho/m :t 6 % 

Body TSL temperature change during tat <0.5 ·c - --
SAR result with Body TSL at 5500 MHz 

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

SAR measured 100mWinput- 7.95 W/kg 

SAR for nominal Body TSL palllmete1$ nonnellzed lo 1w 79.6 W/kg :t 19.9 % (k-2) 

SAR averaged over 10 cm' (10 g) of Body TSL condition 
SAR measured 100 mW input power 2.19 Wlkg 

SAR for nominal Body TSL parameters noonelized lo 1W 21.9 Wl kg t 19.5 % (k"2) 
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Body TSL parameters at 5600 MHz 
The foll owil'V'f ru.rameters and calculations were annliEJd. 

Temperature Permittivity ConductlvJty 
Nominal Body TSL parameter$ 22.0 •c 48.5 5.77mh0/m 

Measured Body TSL parameters c22.o t 0.2) ·c 48.2±6% 5.99 mhOlm t 6 % 

Body TSL temperature change during test < o.s•c - -
SAR result with Body TSL at 5600 MHz 

SAR ave,,.ged ovor 1 cm' (1 g) of Body TSL Condition 
SAR measured 100 mW Input power 7.94 W/kg 

SAR fa, nominal Body TSL parameters normalize<! to 1W 79.5 W/kg :I: 19.9 % (lr-2) 

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

SAR measured 100 mW Input pcwer 2.20 W/kg 

SAR for nominal Body TSL pan,melers no,malized to 1 W 22.0 W/kg ~ 19.5 % (k=2) 

Body TSL parameters at 5750 MHz 
Thi nd ' led a oUowinn nnrameters a calcutaUOns were aopl 

Temperature Permittivity Conductivity 

Nomlnar Body TSL parameters 22.0 ·c 48.3 5.94 mholm 
Measured Body TSL parameters c22.o t 0.2) ·c 48.0t6% 6.20 mholm t 6 % 

Body TSL tom~ratu.re change during teat < o.s ·c - -
SAR result with Body TSL at 5750 MHz 

SAR avoragod over 1 cm• (1 g) of Body TSL Condition 

SAR measured 100 mW Input power 7;64 W/kg 

SAR fa, nominal Body TSL parameters no,malized to 1W 76.5 W/kg t 19.9 % (k=2) 

SAR averaged over 10 cm• (10 g) of Body TSL condltlon 

SAR meawred 100 mW Input power 2.13 W/kg 

SAR for nominal Body TSL parameters normalized to 1W 21.3 W/kg :I: 19.5 % (lr-2) 
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Appendix (Additional assessments outside the scope of SCS 0108) 

Antenna Parameters with Head TSL at 5250 MHz 

Impedance, transfonned to feed point 52.9 0 - 4.4 jO 

Return Loss -25.9 dB 

Antenna Parameters with Head TSL at 5500 MHz 

impedance, transfonned to feed point 46.4 n • o.s Jn 
Retumloss -28.6dB 

Antenna Parameters with Head TSL at 5600 MHz 

Impedance, transfom,ed to feed point 52AO + 0.6)0 

Return loss -32.2 dB 

Antenna Parameters with Head TSL at 5750 MHz 

Impedance, transformed to feed point 57.s n • 6.5 Jn 
Return Loss - 20.7 dB 
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Antenna Parameters with Body TSL at 5250 MHz 

Impedance, lransfonned to feed polnl 50.8 n -2.6 )Cl 

Return Loss • 31.5 dB 

Antenna Parameters with Body TSL at 5500 MHz 

Impedance, vansf0<med to feed point 46.3 Cl+ 2.5 JCl 

Retumloss -26.SdB 

Antenna Parameters with Body TSL at 5600 MHz 

Impedance, transformed to feed point 53.4O+1 .4)Cl 

Return Loss • 29.0dB 

Antenna Parameters with Body TSL at 5750 MHz 

Impedance, translonned to feed point 58.10+6.1JCl 
Return Loss • 20.6 dB 

! Electtical Delay (one dlrecUon) 1.193ns 

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

The dipole Is made of standard semirigid eoax1ai cable. The center eondue10r of lhe feeding line is directly eonnecled to the 
second arm of the dlpoie. The antenna Is therefore sho<t-eircuited for DC-signals. On some of the dipoles, small end caps 
are added to the diPole arms in otder to Improve matching whef1 loaded aocordlng to the position as explained fn the 
"Measurement Conditions" paragraph. The SAR data are not affecled by this change. The overall dipole length is stttl 
accordif19 to the Standanl. 
No excessive roroe must be applied to the dipole arms., because they might bend o, the soldered connections near the 
feedpoint may be dameged. 

Additional EUT Data 

! Manufactured by 

Certitleate No: D5GHzV2-1026_Sop21 

SPEAG 
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DASYS Validation Report for Head TSL 

Date: 23.09.2021 

Test Laboratory: SPEAG, Zurich, Switurland 

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

Communication System: UID O • CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600 
MHz, Frequency: 5750 MHz 
Medium parameters used: f 0 5250 MHz; c:, = 4.52 Sim; c, = 34.7; p = 1000 kg/ml, 
Medium parameters used: f= 5500 MHz; o = 4.76 Sim; e,= 34.4; p = 1000kg/m3 , 

Medium parameters used: f = 5600 MHz; o ~ 4.86 Sim; ,:, = 34.2; p = J 000 kg/ml , 
Medium parameters used: f= 5750 MHz; cs= 5.01 Sim; t,= 34; p a 1000 kg/ml 
Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63. l 9-2011) 

DASY52 Configuration: 

• Probe: EX3DV4 • SN3503; ConvF(5.5, 5.5, 5.5)@ 52S0 MHz, ConvF(5.25, 5.25, 5.25)@ 5500 
MHz, ConvF(5.1, 5.1 , 5.1)@5600 MHz, ConvF(5.08, 5.08, 5.08) @5750 MHz; Calibrated: 
30.12.2020 

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

• Electronics: DAE4 Sn60I; Calibrated: 02.1 1.2020 

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

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

Dipole Calibration for Head Tlssuc/Pin=lOOmW, dist=lOmm, f=S250 MHz/Zoom Scan, 
dist=} .4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= 1.4mm 
Reference Value = 79.51 Vim; Power Drift= ..0.00 dB 
Peak SAR (extrapolated) = 27.5 W/kg 
SAR(! g) = 8.12 Wlkg; SAR(IO g) = 2.32 W/kg 
Smallest distance from peaks to all points 3 dB below E 7.2 mm 
Ratio of SAR at M2 to SAR at Ml ~ 71.3% 
Maximum value of SAR (measured) 0 18.1 W/kg 

Dipole Calibration for Head Tlssue/Pin=l OOmW, dist=lOmm, f=SSOO MHz/Zoom Scan, 
dis t~J.4mn1 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=41run, dz= l.4mm 
Reference Value = 78.89 Vim; Power Drift~ 0.02 dB 
Peak SAR (extrapolated) s 33.5 W/kg 
SAR(! g) = 8.78 W/kg; SAR(tO g) = 2.45 W/kg 
Smallest distance from peaks to all points 3 dB below= 7.2 mm 
Ratio of SAR at M2 to SAR at Ml = 67.3% 
Maximwn value of SAR (measured) = 20.6 W/kg 
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Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=S600 MHz/Zoom Scan, 
dist=l.4mm (8x8x7)/Cube 0: Measurement grid; dx"'4mm, d)""'lmm, dza J.4mm 
Reference Value = 80.35 Vim; Power Drill= 0.00 dB 
Peak SAR (extrapolated) = 31.0 W/kg 
S AR(l g) = 8,47 W/kg; SAR(lO g) = 2,39 W/kg 
Smallest distance from peaks to all points 3 dB below = 7.4 mm 
Ratio of SAR at M2 to SAR at Ml a 68.5% 
Maximum value of SAR (measured) = 19.5 W/kg 

Dipole Calibration for Head Tlssue/Pin=lOOmW, dist=lOmm, f=S7S0 M•l71Zoom Scan, 
dist=t.4mm (8x8x7)/Cube 0: Measurement grid: dx"'4mm, dy-4mm, dz..l.4mm 
Reference Value = 76.68 Vim; Power Drift = 0.02 dB 
Peak SAR (extrapolated) ~ 31.2 W/kg 
SAR(l g) = 8.06 W/kg; SAR(lO g) = 2.27 W/kg 
Smallest distance from peaks to all points 3 dB below = 7.4 nun 
Ratio of SAR at M2 to SAR at Ml a 66.7% 
Maximum value of SAR (measured) = 19.2 W/kg 

dB 
0 

-6.00 

·12.00 

·18.00 

· 24.00 

-30.00 

OdB = 20.6 W/kg = 13.13 dBW/kg 
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Impedance Measurement Plot for Head TSL 
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DASY5 Validation Report for Body TSL 

Date: 24.09.2021 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: D.ipole D5GUzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1026 

Communication System: UID O - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600 
MHz, Frequency: 5750 MHz 
Medium parameters used: f = 5250 MH2; <J= 5.5 S/m; e, = 48.8; p = 1000 kg/m3 , 

Medium parameters used: f = 5500 MHz; <J = 5.85 S/m; e, = 48.4; p = I 000 kg/m1 , 

Medium parameters used: f= 5600 MHz; <1 = 5.99 Sim; e,= 48.2; p = 1000kg/m1 , 
Medium parameters used: f = 5750 MHz; <1 • 6.2 Sim; e,= 48; p = 1000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1) 

DASY52 Configuration: 

• Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.84, 4.84, 4.84) @ 5500 
MH,, ConvF(4.79, 4.79, 4.79)@5600 MHz, ConvP(4.66, 4.66, 4.66) @5750 MHz; Calibrated: 
30.12.2020 

• Sensor-Surface-: I .4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn60l; Calibrated: 02.11.2020 

• Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002 

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

Dipole Calibrntion for Body Tissue/Pin=lO0mW, dist=l 0mm, f=5250 Mll7/ Zoom Scan, 
dist= l .4mm (8x8x7)/Cube 0: Measurcm~'!lt grid: dx=lmm, dy=4mm, dz=,1.4mm 
Reference Value= 67.65 Vim; Power Drift= •0.09 dB 
Peak SAR (extrapolated) =27.2 W/kg 
SAR(l g) = 7.50 W/kg; SAR(lO g) = 2.08 W/kg 
Smallest distance from peaks to all points 3 dB below m 6.8 mm 
Ratio of SAR a1 M2 to SAR at Ml = 68.6% 
Maximum value of SAil (measured) g 17.2 W/kg 

Dipole Calibration for Body Tissuc/Pin=l00mW, dlst=l0mm, f=5500 MHz/Zoom Scan, 
dist=l .4mm (8x8x7)/Cubc 0: Measurement grid: dx=4mm, d)"'4mm, dr-l.4mm 
Reference Value : 67.54 Vim; Power Drift a -0.08 dB 
Peak SAR ( extrapolated) D 3 I. I W /kg 
SAR(l g) = 7.95 W/kg; SAR(IO g) = 2.19 W/kg 
Smallest distance from peaks to all points 3 dB below= 6.8 mm 
Ratio of SAR at M2 to SAR at Ml= 66.3% 
Maximum value of SAR (measured} = 18.8 W/kg 
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Dipole Calibration for Body Tissuc/Pin=l00mW, dist=l0mm, {=5600 MH7)Zoom Scan, 
dlst=l.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=lmm, dz=1.4mm 
Reference Value• 66.91 Vim; Power Drift = -0.08 dB 
Peak SAR (extrapolated)= 32.0 W/kg 
SAR(l g) = 7.94 W/kg; SAR(l O g) • 2.20 W/kg 
Smallest distance from peaks to all 1>oints 3 dB below~ 6.9 mm 
Ratio of SAR at M2 to SAR at MI = 65.2% 
Maximum value of SAR (measured) = 18.3 W/kg 

Dipole Calibration for Body Tissuc/Pin=100mW, disr-10mm, f=S750 MHz/Zoom Sc.au, 
dist=l .4mm (8x8~)/Cubc 0: Measurement grid: dx=4mm, dy-"'4,nm, dz,,l.4mm 
Reference Value= 65.07 V/m; Power Drift = -0.09 dB 
Peak SAR (extrapolated) = 32.2 W/kg 
SAR(! g) = 7.64 W/kg; SAR(lO g) • 2.13 W/kg 
Smallest distance Ii-om peaks to aJi points 3 dB below = 6.8 mm 
Ratio of SAR at M2 to SAR at Ml = 63.8% 
Maximum value of SAR (measured) = 18.5 W/kg 

dB 
0 

-6.00 

-12.00 

-18.00 

·24.00 

-30.00 

0 dB= 18.8 W/kg = 12.75 dBW/kg 
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  Impedance Measurement Plot for Body TSL 
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG , 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS)_ 
The. Swiss Accreditation Se.rvlce Is one of the .signatories to the EA 
Multllateral Agreement for the re«:ognition of calibration c.ertificates 

S Schwelzerischer Kallbrierdlenst 

C 
s 

Service sulsse d'etalonnage 
_Servizlo svlzzero di taratura 
Swiss Calibration Service 

Accreditation No.: SCS 0108 

Client . Motorola So.lutions MY Certificate No.: 05GHzV2•t027 _Jan22 • · . 

CALfBRATl·ON CERTIFICATE 

Object 05GH4V2 - SN;102? 

Calibration procedure(s) QA GAL~22.v6 . . , . 
Cafibratron Procedure for SAR Validation ·so.urces oetween s-·10 GHz. 

~.' • . . <. , . 

Calibration date: January 101 ?:022 

This calibration certificate documents tho traceability to national standards, which reanze the physical units of measurements (Si). 
The measurements 8J1d the un~rtalnties with confidence probability are given on the following pages and are part of the certificate. 

All calibrations have been conducted in the closed laboratory facility: environment tempe~ature (22 :1: 3)•c and humidity < 70%. 

·calibration Equlpmeni used (M&TE critical tor calibration} 

Prima Standards· 
Power meter NAP 
Power sensor NRP-291 
Power sensor NRP-291 
Reference 20 .dB Attenuator 
l:ype-N mismatch combination 
Reference Probe EX3DV4 
DAE4 

Seconda Standards 

Power meter E4419B 

Power sensor HP 8481 A 
Power sensor HP 8481A 
RF generator R&S SMT-06 
Network Analyzer Agilent E8358A 

Calibrated by: 

Approved by: 

ID It 

SN: 104778 
SN: 103244 
SN: 103245 
SN: BH9394 (20k) 
SN: 310982 / 06327 
SN:3503. 
SN: 601 

ID# 

SN• GB39512475 
SN: US37292783 
SN: MY41093315 
SN: 100972 
SN: US41080477 

Name 

·Jeffrey Ka~imm 

·sven KOho . 

Cal Date Certificate No.) 
Q9-Apr-21 (No. 217-03291/03292) 
09-Apr-21 (No. 217-03291) 
·09-Apr-21 (No. 217-03292) 
09-Apr-21 (No. 217-03343) 
09aApr-21 (No. 217-03344) 
31-Dec-21 (No. EX3·3503_Dec21) 
01-Nov-21 (No. DAE4-601_NoV2.i) 

Check Date in house 

30-0ct-14 (in house.check Oct-20) 

07•Oct•15 (In house check Oct-20) 
07-Oct-15 On house che,::k Oct-go) 
15-Jun-15 Qn hout.e check Oct-20) 
31-Mai-14 (in house check Oct-20) 

Function 

Labot?torytechniciari ' 
'. ' . 

Deputy Manager :. • · 

This calibration certificate shall. not be reproduced except in full without written approval of the laboratory. 
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Apr-22 
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In hovse check: Oct-22 
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 
The Swiss Accreditation Service is one of the signatories to the EA 
Multilateral Agreement for the recognition of ·calibration certificates 

Glossary: 
TSL 
ConvF 
NIA 

tissue simulating liquid 
sensitivity in TSL / NORM x,y,z 
not applicable or not measured 

Calibration is Performed Accor.ding to the Following SJandards: 

S Schweizerlscher Kalibrlerdienst 
C Service suisse d'etalonnage 

Servizlo svlzzero di taratura 
s Swiss Calibration Service 

Accreditation No..: SC$ 0108 

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific 
Absorption .Rate Of Human Expost.1re To Radio' Frequency Fields From Hand-Held And 
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation 
And Procedures (Frequency Range of 4 MHz to 1 O GHz)", October 2020. 

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

Additional Documentation: 
c) DASY System Handbook 

Methods Applied and Interpretation of Parameters: 
• Measurement Conditions: Further details are available from the Validation Report at the end 

of the certificate. All figures stated in the certificate are valid at the frequency indicated. 
• Antenna Parameters with TSL: The source is mounted in a touch configuration below the 

center marking of the flat phantom. 
~ Return Loss: T_his parameter is measured with the source positioned under the liquid filled 

phantom (as described in the measurement condition clause). Th~ Return Loss ensures. low 
reflected power. No uncertainty required. 

• SAR measured; SAR measurf:!d at the stated antenna input power. 
• SAR normalized: SAR as mea$ured, normalized to an input power of 1 W at the antenna 

connector. 
• SAR for nominal TSL parameters: The measured TSL parameters a.re used to calculate the 

nominal SAR result. 

The reported uncertainty of measurement is stated as the standard uncertainty of mea:>urement 
mtJltiplied by the coverage factor k=2., which for a normal di~tribution corresponds to a coverage 
probability of approximately 95%. 
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Measurement Conditions 
D ASY svstem configuration, as far as not! iven on paqe 1. .. 

DASY Version DASY52 V52.10.4 

Extrapolation Advanced Extrapolation 

Phantom Modular Flat Phantom VS.O 

Distance Dipole Center • TSL 10 mm with Spacer 
: 

Zoom S9an Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction) 

5250 MHz :1: 1 MHz. 

Frequency 5500 MHz :1: 1 MHz 
5600 MHz± 1 MHz 
5750 MHz :1: 1 MHz .... 

Head TSL parameters at 5250 MHz 
Thfll t d llf I'd e o owmq oarame ers an ca cu a ions were aoo 1e • 

Temperature. Permittivity Conductivity 

Nominal Head TSL parameters 22.0 °C 35.9 4.71 mho/m 

Measured Head TSL parameters (22.0 ± 0.2) °C 34.9±6% 4.52 mho/m :1: 6 % 

Head TSL temperature change during test < 0.5 °C ----- ......... 

SAR result with Head TSL at 5250 MHz 

SAR averaged over 1 cm3 (1 g.) of Head TSL Condition 

SAR measured 100 mW input power 8.11 W/kg 

SAR for nominal Head TSL parameters normalized to 1 W 80.5 W/kg ± 19.9 % (k=2) 

SAR averaged over 10 cm3 (1 o g) of Head TSL condition 

SAR measured 1 oo mW input power 2.33 W/kg 

SAR for nominal Head TSL parameters normalized to 1 W 23.1 W/kg ± 19.5 o/o (k=2) 
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Head TSL parameters at 5500 MHz 
f ' d I . The ollowing parameters an ca culat1ons were applie d 

Temperature Permittivity Conductivity 

Nominal Head TSL parameters 22.0 °C 35.6 4.96mho/m 

• Measured Head TSL parameters (22.0 ± 0.2) °C 34.5 ±6% 4.77 mho/m ± 6 % 

Head TSL temperature change during test < 0.5 °C ..... _ 

SAR result With Head TSL at 5500 MHz 

SAR averaged over 1 cm3 {1 g) of Head TSL 
. ' 

Condition 

SAR measured 100 mW input power 8.59 W/kg 

SAR for nominal Head TSL parameters normalized to 1 W 85.2 W/kg :t: 19.9 o/o (k:2) 

SAR averaged over 10 cm3 (10 g) of Head TSL condition. 

SAR measured 100 mW input.power 2.41 W/kg 

SAR for nominai Head TSL parameters normalized to 1 W 23.9 W/kg ± 19.5 % (k=2) 

Head. TSL parameters at 5600 MHz 
f The ollowing parameters and calculations were applied. 

Temperature Permittivity Conductivity 

Nominal Head TSL parameters 22.0°c 35.5 5.07mho/m 

Measured Head TSL parameters (22.0 ± 0,2) 0 C' 34.4 ±6% 4.87 mho/m ± 6 % 

Head TSLtemperature change during test < 0.5 °C ...... ~ ---~ 

SAR result with Head TSL at 5600 MHz 

SAR averaged over 1 cm3 {1 g) of Head TSL Condition 

SAR measured 100 mW input power 8.54 W/kg 

SAA for nominal Head TSL parameters normalized to 1W 84.7 W/kg :t: 19.9 % (k=2) 

SAR averaged over 10 cm3 ( 1 O g) of Head TSL condition 

SAA measured 100 mW input power 2.42 W/kg 

SAR for nominal Head TSL parameters normalized to 1 W 24.0 W/kg ± 19.5 % (k=2) 
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Head TSL parameters at 5750 MHz 
I The fol owing parameters and calculations were aoolie d 

Temperature ·Permittivity Conductivity 

Nominal Head TSL parameters 22.0 "C 35.4 5.22mho/m .. 
Measured Head TSL parameters (22.0 :t: 0.2) "C 34.2±6 % 5.02 mho/m ± 6 % 

Head TSL temperatun, change during test <0.5 "C ........ ....... 

SAR resul~ with Head TSL at 5750 MHz 

' 
SAR averaged over 1 cm3 (1 g) of Head TSL Condition 

SAR measured 100 mW input power 8.16 W/kg 

SAR for nominal Head TSL parameters normalized to 1 W 80,9 W/kg :t 19.9 % (k=2) .. 
. 

SAR averaged over 10 cm3 (10 g) of Head TSL condition . . . 

SAR measured 100 mW input power 2.30W/kg 

SAR for nominal Head TSL parameters normalized to 1 W 22.8 W/kg :t 19.5 % (k=2) 
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Body TSL parameters at 5250 MHz 
The followina parameters and calculations were aoolled. 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 °C 48.9 5.36mho/m 

Measured Body TSL parameters (22.0 :1: 0.2) °C 48.8:1:6% 5.47 mho/m :1: 6 % 

Body TSL temperature change during test < 0.5 °C --·- ·-··-

SAR result with Body TSL at 5250 MHz 

. SAR averaged over 1 cm3 (1 g) of Body TSL Condition 

SAR measured 1 oo mW input power 7.43 W/kg 

SAR for nominal Body TSL parameters normalized to 1 W 74.3 W/kg :t 19.9 % (k=2) 

SAR averaged over 10 cm3 (10 g) of.Body TSL condition 

SAR measured 100 mW input power 2.07W/kg 

SAR for nominal Body TSL parameters normalized to 1 W 20.7 W/kg :t 19.5 % {k=2) 

Body TSL parameters at 5500 MHz 
Th f II d I I t' e o owina parameters an ca cu a ions were aop re r d 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 °C 48.6 5.65 mho/m 

· Measured Body TSL parameters {22.0 ± 0.2) °C 48.4 ±6 % 5.81 mho/m ± 6 % 

Body TSL temperature change during test < o.5 •c ......... ...... _ 

SAR result with Body TSL at 5500 MHz 
.. 

$AR averaged over 1 cm3 (1 g) of Body TSL Condition 
.. 

SAR measured 100 mW input power 7.88 W/kg 

SAR for nominal Body TSL parameters normalized to 1 W 78.8 W/kg :t: 19.9 % (k=2)' 
' 

· SAR averaged over ·10 cm3 (1 O g) of Body TSL condition 

SAR measured 100 mW input pqwer 2.17W/kg 

SAR for nominal Body TSL parameters normalized to 1 W 21.7 W/kg :t: 19.5 % (k=2) 
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Body TSL parameters at 5600 MHz 
Th f II . d I I t' r d e o owing parameters an ca cu a ,ons were aoo te 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 °C 48.5 5.77 mho/m 

Measured Body TSL parameters (22.0 :1: 0.2) °C 48.2:1:6% 5.95 mho/m ± 6 % 

Body TSL temperature change during test < 0.5 °C ---- ---
SAR result with Body TSL at 5600 MHz 

SAR averaged over 1 cm3• (1 g) of Body TSL Condition 

SAR measured 100 mW input power 7.93 W/kg 

SAR for nominal Body TSL parameters normalized to 1 W 79.3 W/kg :1: 19.9 % (k=2) 

SAR averaged over 10 cm3 (10 g) of Body TSL condition 

SAR measured 1 oo mW input power .2.18 W/kg 

SAR for nominal. Body TSL parameters normalized to. 1 W 21 .8 W/kg ± 19.5 % (k=2) 

Body TSL parameters at 5750 MHz 
Thfll dll " rd e o owing parameters an ca cu at,ons were aoo te 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 °C 48.3 5.94mho/m 

Measured Body TSL parameters (22.0 :1: 0.2) °C 48.0 :1:6 % 6.16 mho/m :1:6 % 

Body TSL temperature change during test < 0.5 °C ---- ........ 

SAR result with Body TSL at 5750 MHz 

SAR averaged .over 1 cm3 (1 g) of Body TSL Condition 

SAR measured 1.00 mW input power 7.56 W/kg 

SAR for nominal Body TSL par~meters normalized t.o 1 W 75.6 W/kg :t 19,9 % (k=2) 

SAR averaged over 1 0 cm3 (1 o g) of Body TSL condition 

SAR measured 100 mW input power 2.08 W/kg 

SAR for nominal Body TSL parameters normalized to 1 W 20.8 W/kg :t 19.5 % (k=2) 
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Appendix (Additional assessments outside the scope of SCS 0108) 

Antenna Parameters with Head TSL at 5250 MHz 

Impedance, transformed to feed point 51.7 0 - 1.9 jn 

· Re.turn Loss -32.2 dB 

Antenna Parameters with Head TSL at 5500 MHz 

Impedance, transformed to feed point 49.1!l-1.1j0 

Return Loss • 37.0dB 

Antenna Parameters with Head TSL at 5600 MHz 

Impedance, transformed to feed point 55.3 n + 1.5 jn 
Return loss • 25.6 dB 

Antenna Parameters with Head TSL at 5750 MHz 

Impedance, transformed to f~ed point .. 55.0 Q + 5.1 jQ 

Return Loss - 23:3 dB 
·• . 
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Antenna Parameters with Body TSL at 5250 MHz 

Impedance, transformed to feed point 50.1 Q - 0.3 JQ 
Return Loss - 50.2 dB 

, . 

Antenna Parameters with Body TSL at 5500 MHz 

Impedance, transformed to feed point 49.4 n + 1.0 jn 
Return Loss - 38.5 dB 

. 

Antenna Parameters with Body TSL at 5600 MHz 

Impedance, transformed to feed point . . 55.7 Q + 3.5 jQ 

Return Loss - 24.0 dB 

Antenna Parameters with Body TSL at 5750 MHz 

Impedance, transformed to feed point 55.9 .Q + 6.3 jQ 

Return l oss -21 .BdB 

General Antenna Parameters and Design 

Electrical Delay (one direction) 1.189 ns 

After long term use with 1 OOW 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 conduc'tor of the feeding line is directly connected to the 
second arm· of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps 
are adde.d to the dipole ~urns in order to improve .matching when loaded according to the position as explained in the 
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still 
according to the Standard. 
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the 
feedpoint may be damaged. 

Additional EUT Data. 

I Manufactured by SPEAG 
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DASY5 Validation Report for Head TSL 

Date: f0.01.2022 

Test Laboratpry: SPEAO, Zurich, Switzerland 

OUT: Dipoie DSGHzV2; 1)pe: D5GHzV2; Serial: D5GHzV2 -SN:1.027 

C_ommunication System: UID O-= CW; Frequency: 5250 MHz, F'requency: 5500 MHz, ·Frequency: 5600 
MHz, Frequency: 5750 MHz 
Medium parameters used: f = 5250 MHz; cr = 4.52 Sim; tr= 34.9; p = 1000 kg/m3 ,. 

Medium parameters used: f = 5500 MHz; cr = 4.77 Sim; Sr= 34.S; p = 1000 kg/m.3 , 

Medium parameters used: f = 5600 MHz; cr = 4.87 Sim; Sr ~ 34.4; p = 1000 kg/m3 , 

Medium parameters used: f = 5750 M Hz; cr = 5.02 S/m; Sr:;;; 34.2; p = 1000 kg/m3· 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.l9-2011) 

PASY52 Configuration: 

• Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.25, 5.25, 5.25) @ 5500 
M Hz, ConvF(5.1, 5.1 , 5.1)@ 5600 MHz, ConvF(S.08, 5.08, 5:08)@ 5750 MHz; Calibrated: 
31.12.2021 

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

• Electronics: DAE4 Sn601; Calibrated: 0l.ll.202 1 

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

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

Dipole Calibration for Head Tissue/Pin=:l00mW, dist=l0mm, f=5250 MHz/Zoom Scan, 
dist=l.4i,:in1 (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= 1.4mm 
Reference Value= 77.04 Vim; Power Drift= ~0.03 dB 
Peak SAR (extrapolated)= 27.4 W/kg 
SAR(i g) = 8.11 W/kg; SAR(lO g) = 2.33 W/kg 
Smallest distance from peaks to all points 3 dB below = 7 .2 mm 
Ratfo of SAR at M2 to SAR atM 1 = 70.9% 
Maximum value of SAR (measured) = 18.4 W/kg 

Dipole Calibration for Head Tissue/Pin=l00m W, dist=l0mm, f:::5500 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mni, dz=l.4mm 
Reference Value = 76.69 V/m; Power Drift= -0.03 dB · 
Peak SAR (extrapolated)= 32.7 W/kg 
SAR(l g) = 8 .. 59 W/kg; SAR(lO g) ·= 2.41 W/kg 
Smallest distance from peaks to all points 3 dB bel~w = 7 .2 l11lI,l 

Ratio of SAR at M 2 to SAR at Ml= 67% 
Maximum value of SAR (measured):;;; 20.2 W/kg 
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Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5600 MHz/Zoom Scan, 
dist=l.4mm (8x8x7)/Cube 0: Measurement grid: dx.=4mm, dy=4mm, dz=l.4mm 
Reference Value = 77.29 Vim; Power Drift= -0.00 dB 
Peak SAR (extrapolated)= 31.2 W/kg 
SAR(l g) = 8.54 W/kg; SAR(lO g) = 2.42 W/kg 
Smallest distance from peaks to all poin~ 3 dB below= 7.2 mm 
Ratio of SAR at M2 to SAR at Ml= 68.2% 
Maximum value of SAR (measured)= 19.9 W/kg 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5750 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement gdd: <lx=4mm, dy=4mm, dz= 1.4mm. 
Reference Value= 74.19 V/m; Power Drift =-0.05 dB 
Peak SAR (extrapolated)= 31.7 W/kg 
SAR(l g) = 8.16 W/kg; SAR(10 g) =2.30 W/kg 
Sma11.est clistance from peaks to all points 3 dB bel.ow = 7.2 mm 
Ratio of SAR at M2 to SAR at Ml = 66.3% 
Max.imum value of SAR (measured)= 19.4 W/kg 

dB 
0 

-5.00 

-10.00 

-15.00 

-20.00 

-25.00 

0 dB = 20.2 W/kg = 13.05 dBW/kg 
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Impedance Measurement Plot for Head TSL 
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DASYS Validation Report for Body TSL 

Date: 10.01.2022 

'Test Laboratory: SPEA.G, Zurich, Switzerland 

OUT: Dipole D~GHzV2;·Type: D5GHzV2; Seri~.l: D,5Gl{zV2 - $N:1()27 

Communication System: UiD O - CW; Frequency: 5.250 MHz, Frequency: 5500 MHz, Frequency: 5600 
MHz, Frequency: 5750 Mflz 
Medium parameters used: f = 5250 MHz; cr = 5.47 S/m; Br= 48.8; p =. 1000 kglm~ , 
Medtum parameters used: f = 5500 MHz; cr = 5 .81 Sim; Er = 48.4; p = 1000 kglm3 , 

Medfom parameters used: f = 5600 MHz; cr = 5.95 S/m; er= 48.2; p = 1000 kglm3 , 

Medium parameters used: f = 5750 MHz; cr = 6.16 S/m; er= 48.0; p = 1000 kglin3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IECIANSI C63. I9-"2011) 

DASY52 Configuration: 

• Pi·obe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.84, 4 .84, 4 .84) @ 5500 
MHz, ConvF(4.79, 4:79, 4 .79) @ 5600 MHz, ConvF(4.66, 4.66, 4.66) @ 5750 MHz; Calibrated: 
31.12.2021 . 

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

• Electronics: DAE4Sri601; Calibrated: OLll.2021 

• Phantom: .Flat Phantom 5 .0 (back); Type: QD 000 P50 AA; Serial: 1002 

• DASY52 52:10.4(1535); SEMCAD X I4.6, i4(7501) 

Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5250 MHz/Zoom Scan, 
dist=l.4mµi (8x8x7)/Cub~ 0: Measurement grid: dx=4mm, dy=4mm, dz=l .4mm 
Reference Value= 65.75 Vim; Power Drift= -0.06 dB 
Peak SAR (extrapolated)= 27.8 W/kg 
SAR(l g) = 7.43 W/kg; SAR(lO g) = 2.07 W/kg 
Smallest distance from peaks to all points 3 dB below= 7.2 mm 
Ratio of SAR at M2 to SAR at Ml = 67 .6% 
Maximum value of SAR (measured)= 17.7 W/kg 

Dipole Calibration for Body Tissue/Pi_n=l00mW, dist=10mm, f=SS00 MHz/Zoom Scan, 
dist=l.4mm (8x8x7)/Cube 0: Measurement grid: dx=4min, dy=4mm, dz= l.4mm 
Reference Value= 66.69 Vim; Power Drift = -0.07 dB 
Peak SAR (extrapolated)= 31.8 W/kg 
SAR(l g) = 7.88 W/kg; SAR(lO g) :,; 2.17 W/kg 
Smallest distance from peaks to all points .3 dB below= 7.2 mm 
Ratio of SAR at M2 to SAR at Ml = 65.5% 
Maximum.value of SAR (measured)= 19.2 W/kg 
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Dipole Calibration for Body 'fissue/Pin=l00mW, dist=l0mm, f=:5600 MHz/Zoom Scan, 
dist=l.4mm (8x8,i7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=l.4mm 
.Reference Value= 67.36 Vim; Power Drift= -0.06 dB 
Peak SAR (extrapolated)= 33.0 W/kg 
SAR(l g) = 7.93 Wlkg; SAR( lO g) = 2.18 W/kg 
Smallest distance from peaks to all points 3 dB below = 7 .2 mm 
Ratio of SAR at M2 to SAR at MI = 65% 
Maximum value of SAR (measured)= 19.0 W/kg 

Dipole Calibration for Body 'fissue/Pin=l00m W, dist=l0mm, f=:5750 MHz/Zoom Scan, 
dist=l.4mm (8x8x7)/Cube 0: Mca.,urement grid: dx=4mm, dy=4mm, dz=l.4mm 
Reference Value= 64.49 Vim; PQwer Drift= -0.04 dB 
Penk SAR (extrapolated)= 32.7 W/kg 
SAR(l g) = 7.56 W/kg; SAR(lO g) = 2.08 W/kg 
SmaUest distance from peaks to all points 3 dB below = 6.9 mm 
Ratio of SAR at M2 to SAR at MI = 62.5% 
Mrudmum value of SAR (mca.5ured) = 18.l W/kg 

dB 
0 

-S.00 

-10.00 

-15.00 

·20 .00 

·25.00 

0 dB = 19.2 W/kg = 12.82dBW/kg 
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Impedance Measurement Plot for Body TSL 
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Dipole Data 

 

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

 

Dipole 150-
4005 

Head 
Impedance Return Loss 

Date 
Measured 

real  Ω imag  jΩ dB 

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

 

Dipole 2450-
781 

Head 
Impedance Return Loss 

Date 
Measured real  Ω imag  jΩ dB 

12/29/21 49.68 3.52 -28.44 
10/06/22 49.60 4.17 -25.99 

 

Dipole 
5250MHz 

1026 

Head 

Impedance Return Loss 
Date 

Measured real  Ω imag  jΩ dB 

12/29/21 51.78 -2.57 -29.95 
10/11/22 40.49 1.40 -21.57 
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Dipole 
5600GHz 

1027 

Head 

Impedance Return Loss 
Date 

Measured 
real  Ω imag  jΩ dB 

02/11/22 49.02 2.84 -28.15 
02/12/23 51.20 3.58 -28.55 

 

Dipole 
5750MHz-

1027 

Head 

Impedance Return Loss 
Date 

Measured real  Ω imag  jΩ dB 

02/11/22 56.66 2.60 -23.18 
02/12/23 55.05 1.01 -25.78 

 


