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Glossary:

T5L tigsue Sirmuldating liquid

CionwF sengitivity in TSL / NORM wy.z
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Calibration is Performed According to the Following Standards:

a)

b

e

IEEE Sid 15282003, "IEEE Recommendad Practice for Determining tha Peak Spatial-
Averagad Spacific Absorption Rale (SAR) in the Human Haad from Winaloss
Commamnications Davices: Measurament Techniques®, Decambar 3003

IEC 62308-1, "Frocedurs io measure the Specific Absorption Rate (SAR) for hand-held
devicas used in close proximity to the ear (frequency range of 300 MHz 10 3 GHz)",
Febraany 2005

Federal Communications Commission Ofice of Enginearing & Technology (FCC OET),
“Evatisating Complance with FOC Guidelings for Human Exposure 1o Radiolrequency
Eleciromagrietic Fiekds, Addilional Infarmalion for Evaluabing Compliance of Mobile and
Postable Devices wilh FOC Limits for Human Exposung 1o Radicfrequency Emissions™,
Supplemant C (Edilion 01-01) 1o Bulletin 65

Additional Documeantation:
d} DASYA/S Systern Handbook

Methods Applied and Interpretation of Paramaters:

Measuremaon! Congilions: Further delaits are avadable lrom the Validation Rapon ai the end
of the cedificale. All tigures slated in the ceriflicate are valid al the frequency indicaed.

Anterna Paramalers with TSL: The dipole is mounted wilh the spacer ko position ils feed
poind axacily below the centar marking of the flat phantom section, with the ams onanted
paraial io the body axis.

Foepd Poind Impedance and Boter Loss: These paramelers ane measned swith the dipale
positioned undar the Bguid filled phaniom. The impedancd stated is transiormed from the
maasunarmend al the SMA connectior 1o the feed poind. The Relum Loss ensuras ow
reflecied powar. Mo uncartainty required.

Elecirncal Delay: One-way delay batween the SMA connecior and 1he antenna feed point
Mo uncerainty requinsd.

SAR measurgd: SAR measured al the staled anlenna inpul power,

SAR normalized: SAR as measured, nomalized to an inpul power of 1'W al the antenna
connackor,

SAR for nomingl TSL parameders; The measuned TSL parameters ang used o calculale the
nominal SAR result,
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DASY sysiem confiquiniion, i Lar i 0ol ghven on pags 1.

DASY Wersion DASYS VE2S
Exirapolation Advanced Exfrapolaton
Phantem Wiooudas Flas Pharsiom W4 5
Distance Dipols Cenber - TSL 15 mm wilh Spaces
Zoeum Sean Resolution du, gy, 42 = 5 mm
Froquancy B35 WHE w 1 MHz

Head TSL parameaters

Tha ard calculabions s
Temperabure Parmiftisicy Condustuity

Momiral Head TSL paramaiers 220G 415 0.90 mhoim
Meksuied Head TEL paiamaters {220 = 0.2} "C 326% 0LBG mriaim 6 %
Hind TEL tempsrnbee dusting les {218 0.2)°C - —

SAHR resull with Head TSL
SAR avoraged over | om” [1 g} of Mead TEL Condition
AR moasured 250 mW erpal powes X mW i
SAR nomali ped roorrakoed ho VW 55 = I g
SAR for nomenal Medsd TSL paramaters rormd lpid B 1W BB mW ig & 1T.0 % (ke
SAR wearaged cvar 10 em” (18 gi of Hesd TSL LOAEBEN
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wcond & ol the dipobe. Tea anlennd s teislons Bbor-tiicuitid lof DC-gaghal,

s GRCEEAD Atk Mt b Sppled 10 T RpobE NS, Docaisg Sy might bend of T seidened connacions Naar thi
Tedpoint may be damaged

Additional EUT Data
Manidacnaned by SPEAG
Wlarud gt on Clobs 24, 2001
~Ey
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DASYS Validation Report for Head TSL

Dt Timaes 2000200 1 10k 1 B8

Test Labomiory; SPEAL, Zunch, Switrerland

U Dipaole 835 Mz Type: DEISYI; Serial: DEMEY D - SNoddb

Communicabion System: OW; Frogeency: 835 MHe Doty Cyele: 1]
Miedium; HS LS00
Meduwim paramlers ased: =838 MHz: a = 080 mbadm: 6 =412 o= 1 l;l'Ll_'l':|:I
Phantom section: Flag Section
Messugement Stamdard: DASY 5 (IEEEAECIAMNST C&3, 19-2007)

DASY 5 Configumation:

L]

Probe: ESIYY - SNINEE; Coavl6.03, 6,03, 64035 Calibraled: 3,04 2010

Sensor-Surface: Amm (Mechanical Surlste Delecton)

Electronics; DAES Sl Cabibeubed; 10006, 2000

Phisniom; Flat Phaniom 491 Type: CHNNOPLSAA; Serial: 1001

Meswaremenl 5W: DASYS2, V526,01 Build {408)

Pospprocessmp SW SEMUAL &, V44,2 Buald (2393)

Fin=250 mW fd=15mm. dist=3.0mm {ES-FrobeyZoom Scan (7x7x7) /Cube (1 Messurement
grl: dv=5mm. dy=5mm, dr=Smm

Relerenoe Valoe = 37426 Vim: Power Dl = (004 dB

Peak SAR {eximpolated ) = 5600 Wikg

SARI gl = 239 mWig: SARD g = L5 mWigp

Maximum value of AR (imcasured) = 27940 mWig

0 di = 2. 7%0mWig

Cartibenln Mo DS T-448_Janlt
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Impedance Measurement Plot for Head TSL
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Uit Sewrich B0 roR LB oon Sy it b o 0 Tl 6 gl oo i 19 E A
MLt Lrter ol A iTeeit Fod Tha FECOga0s, of Calle B0 ORIl ebales

chen  ATS (RIM Testing Services)

||:.ﬁL|E RATION CERTIFICATE
ot DEIEV2 - BN: 446
Lt atersn (rOCsmees] O CAL-OS vl

Cafibration procedure fof dipoke validalion kils above TO0 MHz

[alibeainn dafo .ﬂl'l.l.ll.r'ﬁl o7, 3013

TPet CAMLT AR SR Il O Tubd § o L Gebly 1 Aol WINSIPIS . TRl Al T psacal Wats OF s memeendy. (54
T P ST Ty Bl Tl DRSNS, iy DOk Oy B D on T Rolioeekng) [esges Sral s (e of thes cenficae

T e e T R e T e P o [ e T LN N

Calimuicn [ opapemsier wiescl JMATE oifical kor callfraton|

| Py Simeuiaris Ll ool Dt (el Mo ) _BeseadeiColenion |
Purai roikad EFW S4TA O rasn o P 5 . 39 T-Din -1

Pirerid i P BEiA BT DEEYE] Eri-Por- 5 o, 27018400 O

Fisbgawnog 50 dH Atiarauion S SRR IR ST M-S (Mg, BETIE0H Apr11

TN rasmakes combenatan - BOST 30T TRl e MTENSER Aprid
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Calibration Laboratory of Pt Wciwrnlperieciar Koalisrieniieast
Schmad & Partner @ Sarvico sl S
Engineaning AG i Seorviesd bviczers o arstus
Toehawtuiraces 43, 1004 Turon, Bwilteiand "@" Bwinn Callbration Burvics
Aok By the Sy AooneBlaton Seedos (LS Acceediation Mo SCS 108
Tha Sasiua Accrodilation Sarvics s oo of the signatories 0 s E4
Wl 9 T e o ol coakdi st S el
Glossary:
T5L tssune Simulabing liguid
ComF sensitivity in TSL / NORM x.v.2
MiA, not applicable or not measued

Calibration is Parformed According te the Following Standards:

)

b

€

IEEE Sid 1528-2003, "IEEE Recommended Practice fos Datesmingng the Peak Spatial-
Averaged Spacific Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniguas®, December 2003

IEC 62209-1, *Procadure o measwne the Specilic Absorplion Rale (SAR) lor hand-hald
devices wsed in close proximity to the ear (frequency range of 300 MHz to 3 GHEz)",
Fabiuary 2005

Federal Communscalions Commission Office of Engineerng & Technology (FOC OET),
“Evaluating Compliance with FCC Guidelines tor Human Exposane 1o Rediolregueency
Electromagnetic Fislds; Additonal Infeemation for Evaluating Compliance of BMobie and
Portable Devices with FCC Limits for Human Exposure 1o Radicirequency Emissions”,
Supplemant C [Edition 01-01) to Bulseiin 565

Additional Decumentation:

dj

DASY A4S System Handbook

Methods Applled and Interpretation of Parameters:

L]

Measurament Condiens: Fudher detalls are available from the Valldation Repon af the and
of tha cartificate. All igures siated i the carificate are valid ai the frequency indicated.
Arlenna Parameters wilh TSL: The dipobe is mounted with the spacer ta position its leed
paint exacily belye the center marking of the flat phantom secton, with the arms orentad
parallel to the body axis.

Foead Poinl impedance and Relum Loss: These paramelors ane measured with the dipole
positioned under the ligued filled phantom. The impedance stated is iransformed from tha
measuremant at the 584 conneclor fo the feed point. The Redurn Loss ensures fow
rafiected power. Mo uncerainty reguinad.

Elpetrical Datay: One-way delay betwoen the SMA connaclor and the antenna laed point
Mo uncartainty reqinad,

SAR measured: SAR maasured af the staled antenna inpul power,

SAR novmaized: SAR as measwned, normalized 1o an input power of 1 W al the anlenna
(e 710 [

SAR For norminal TSL paramales: Thy moasured TSL paramalens ang used to caloulple B
nosmenal SAF nesul,

Tha reporied uncadainty of measurement is staled as the Slandand uncartainty of msasuremant

p

multapisac by The coverage factor k=2, which lor a normal disiribulion comesponds 1o a coverage
retabdity

ol appeamrmataly B5%.
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Meazurement Conditions
DASY systom confieswton, &S far as rob phan on page 1

DASY Version DASYS WH2 A
Extrapalatian Adymncid Extiagoiidion
Phantam Rdixchuilar Pl Phaniom
Déstance Dipole Center - TSL 15 mm with Spaced
Zoom Scan Aosalutien %, dy, de =5 mm
Frequency A5 L 4 1 MHz

Head TSL parameters

Theg lelliing B el palvaulnlesng with Appld
Temgwratuie Permittty G thety

Hominal Head TSL paramatars pr Aol 415 (0. G} ey
payrad Head TEL paramaters [22.0 w .2} °C 20aB% B mham el %
Hoad TEL hamp changs during tna <05 —

SAR result with Head TSL
SR wesraged over 1om' (1 gl of Head TSL Cpndiion
SAA measures 250 N g P 2.38 Wy

SAR for nomiral Hisd THL parmisen

hsribdipied b TV

539 Wiy = TT.0 % {k=2}

SAA weamged aver 10 em’ (10 gj of Head T5L

SARE mangined

250 P gl piein

1.55 Wigy

AR for rominal Hesd TEL parametrs

nommaliad fo TW

£.13 Whg & 18.5 % [k=3}

Catibcate Mo DE35V2-#G6_Jan1d
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Appendix
Antenna Parameters with Head TSL
Irpadance, ranstonrmad o e point Si1n-85K
R Lioss - 237 38
Genaral Antenna Parameters and Dasign
| Erectrical Dty fone dection) | 13885 ns

Afer long temm usa wAsh 100W radeaied powes, only & slght warmeng of the dipoks naar the ledpoent cin b rusned

This descle m s ol sandaitl iemgi coaal catds, Thi cenli oo ol tha 4 g i i

Gt Added b tha D00k SmTe o DIOGT 10 FIpnove mralcheng when Kaded Rooosting 10 T DoSTon & plaansd i thi
‘Monssemant Condéions” paragraph. The SAR dala are not aflecied by this changa. The cseall dipols langh is sif

pocgudireg by tha Stardand

Mo gxcessrn oecs must be appbed 1o the dpols arme, Escacse Bwy migh Esprd or the soldered conrchons rpar

o Hhay
sa00nd aem of e digola. T Snienns s anelons shoe-cncuted lor DO-sgnats, On soma of 1he Spoiae. sma end cigs

Wetsclsnsind iy B ARG,
Additional EUT Data
Marafachead by SPEAG
Wgradaciued on Detobar 24, 2000

Cervlcany Moo HRGYT-446_Janl3
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DASYS Validation Report for Head TSL

Dage; O07.01. 203

Test Labomtory: SPEAG, nch, Switserland
IMIT: Dipaole 833 MHx; Type: DEIZV2; Berial: DEIAYI - SN: 446

Communicaien Sysiem: UW3 Frogaency: B33 Mz

Medmm pammelers used: = 835 Mz o =092 5/m; &= 42; p = {0 kg."l:uI
Phastiom secibmy: Flar Saction

Memurement Slasbind: DASY S (IEEEAECIANS] C6319-200T5

DASY 52 Conliguratbon
= Probe: ESIDV3 - SN ConvF(G05, 605, 6.05); Calibroted: 28,1 22002;
= Sempor-Sarface: Imm (Mechansca] Surfnee Detection)
& Electronscs: DAES Sebd]: Calibrased: 27062002
s Phantom: Flal Phantom 490 Type: (EENEH %A Senal: [N
= DASYSD SLEA(E2: SEMCAD X 14.6.58(7028)

Dipole Calibralion for Head Tissue/Pin=250 mW, d=15mm/Loom Scan (Tx7x7VCabe O:

Memsuremen grid: dosSmm, dymSmm, desSmm
Fefercnce Value = 36,650 Viim: Pewer Dnflt = 0001 4B
Peak SAR (extrapelaicd) = 3.6] Wikg

SAR g1 = 238 Wike: SAKIID g) = 1,55 Wike
Maximum value of SAK (meataned) = 179 Wikg

0 4B = 2.79 Wikg = 4.46 JEW/kg

Carulicans heo. DEISYZ-a48_Fan1d Pago & ol &
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Impedance Measwrement Plol for Head TSL
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R s LTy a
Schmid & Parfner £ g L ]
Enggnaanmg AG T Barvqic gviaaers o im

Frugraaniranas £1, B0 Surick, Swilne ised *{{ﬁ-‘r 5 Swia I'.'Ih'.lﬂm'l-'ﬂ:':‘

B aiplitane] Ly ol Btk oo it Sapmr (RS, Aoorediation Mz SC5 108

The Swas ANrednangn Ser o i one ol e gneigres. o e LA

iriagrsl Rgrapmant 1o it csengedon of calbeefion cerficaies

ciesi  ATE (Ril Testing Services) Conifpsin o DEISYVI-Ad043 Apri1
[CALIBRATION CERTIFICATE ‘

— e
Citgcn D32 - S 40043
e T ) O& CAL-0E w8

Calizration procedure for dipols valdaticn kiks

| e April 07, 2011

Trn Lokl o cervicals SorLismn e Taonatidy i abiEed’ St e, stect senilts Fa cPyvcsl Lot oF mabmTesh (3]
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Dates of Test

Nov 26, 2012- Feb 28, 2013
Dec. 10-12, 2014

Test Report No

RTS-6026-1302-18
Rev 3

FCC ID:

L6ARFN8OUW

IC

2503A-RFN8OUW

Calibration Laboratory of
Schmid & Parnar

Enginearing AG
Toughausaiessns £, 8004 Zurich, Swdinetand

T e T N e | LA
Thi §widd dorddinesinn Sereies @ ard ol e ppasiyiss ke the B
mw—ﬂ_’hm:ﬂmﬂhﬂ

Glossary:

TSL fissue simulating liguad

ConvE sansitivily in TSL / NORM wy.2
A not applicably o not rreasuned

Calibration /s Perormed According bo lhe Following Standerds:
a) IEEE Sid 1528-20{3, IEEE Recommaendad Pracice for Delamméning the Peak Spatial-

c) Fedaral Communicalions Commession Office of Engineenng & Technoiogy (FCC OET),
*Evaluating Compliance with FCC Guidalines for Human Exposuwrna o Radesrequancy
Electromagnetic Fialds; Additicnal Information for Evaluating Compliance of Mobila and
Porable Devices with FCG Limds for Human Exposure 10 Radiofrequency Emisslons®,

Averaged Specific Absawption Rate (SAR) in the Human Head from ‘Wireless

Communications Devices: Measuremen! Techniguas®, Decamber 2003
b IEC G2208-1, "Procedws o measuns e Specilic Absorplion Rale (SAR] for hand-held

dienvices used in closa proaimily 10 the sar (frequency renge of 300 MHz to 3 GHz|",

Febwuary 2005

Supplement C (Edibon 01-01) 1o Bullatin &5

Additional Decumentation:
) DASYES System Handbook

Mathods Applied and Interpretation of Paramaliors:
Measurement Condifians: Further detads are avadable Irom the Validation Repor al the end

of their cartdlicate. AR higures Shabisd in ik Condicabe ane valid at the Trequisney indicated,

Antenna Paramelérs with TSL: The dipole is mounled wath the spacer 1o posilion s feed
panit axactly balow the center manang of tha el phanton section, with e anms eienbed

parabiel to the body axis

Faad Point impadance and Retum Loss: These paramaeiers ane measured with i dipole
poailioned under the Bguid filled phamom. The mpedanod slated is iransfommed from the
reasurement a1 the SMA connecton 1o the feed poind, The Relum Loss ensumis iow
refpchad power, Mo uncartiinty requined,

Electrical Detay: One-wiy delay between e SMA connecion and the antenna feed pot.

Mo uncerlainty required

SAR mrarspned: SAR measuned ol (he Slated anteing inpul powe:,
AR norrnalized. SAR a5 maasured, ndomalized 19 an input posser of 1 W al the antenna

conclor,

EBAR for nominal TSL pacamelars: The measured TSL paramaiers ang used 1o calculzie ihe

noeTanal SAR regul

Cartiie:al Mo DACVE-1a041 Al
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Measurement Condilions
DASY syt configuetion, et far aa Aot G on page | I
DAEY Yernion DASYS _ VE2EZ
e = =
Pramion Modlar Flat Phantom ¥4 3
I:ul.r-u Capake Canter - TSL 15 =m with Spacer
I'ﬂ-'ﬂ l-n-trr Agmolutisn du, dy. i = & mm -
F"""'"""'“! == B35 MHZ = 1 WMz
I-Illd TEL paramizbers
Tha & g EE arel CRlEL RIS wWilte apia. SR
Tompsraius Peritihly | Condwcthity |
Moming? Head TSL parameters 2o PN DUB0 srdaim
mﬂmﬁmw - R20:0F°C BB % 088 mhoem 2 B %
Head TSL tarmpsicabord during test _EEBI'Z'_EL‘F-_ e
SAR resull with Head T5L
SAR gewtaged over 16" [1 gl of Haad TSL Cerulinon 1 Lot -
BAR maamred - 250 =W Ingul PO 33l i
AR dovsbicgscota: Al L e A |
S Fer momiral Hoad TSL parametun rl-l:rrrl.li.n:_lih'l'ﬂ A lﬂnﬂ!hll?.ﬂ‘il‘hﬂh
mwmium {19 gh of Head TEL ) condBon
E-lFlrrlllnned s S5 i i parer P-!-Erl'l'ﬂ"
SAR rormakoe rormakied o 1W 0B e /g

SAR fox romal Head TSL parmelens

CartAcals Mo DEISVZ-4d0]_Aprin

ﬂmmvn

£.14 MW g 3 18,5 % el
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Appendix
Antenna Parameters with Hoad TSL
[T — T
Pt L-Du:l- 313 d8

General Artenna Parameters and Design

| Eimctrcss Doy s chrmessany

Ahor iong eim use st 10W radaied power, only @ skghl warming of e deoks faar e Ioedpcint can be medsred

T —

Thad cigele i srcha ol shandied Lamicnisd ookl calls. Th Corder cOndaciod of Il Teedng §nd & ooy conmsried 6 ihe
vocond mem of ha dipole. Trr Bndesrs is ineroion shor-ontuited for DC-signals.

Mo ascosake foros mast be sppled 1o ® dipola arme, bacauss They might besd or tho soidensd connaciions noal the

Terdpoet! may b Cafnaged

Design Madification by End User

Trog cigacin fuds e i with Totion P [TH) plasend withen ioerdied masings choss 6 e #nd ol asch dgale am
Cathraion Fos besn performeasd with TH afisched B Bha & poss.

Additions] EUT Data

Manidacezed by
Karfacieed on

Capriaicate Mor DRSVE-40043_Agrt )

Pags & o 6
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DASYE Validation Report for Head TSL

Db Tavme: (07,000 2000 0 0 2820
Test Laboraory: SPEAG, Zurich, Swilzerland
DUT: Mpole B35 MHz: Type: DEISVE; Secial: DEIEVE - SNl

Lenmumcaleia Sysen W Frequency EXS MM Py Ol 01

Medum: HELWE}

Seduuin paramelers gaed, | = =15 MHe o = 088 mhofmn, o= 40065 ge [0 ]
Plramtogm seCien Flar Secnion

Meourement Slandard: DASYS (IEEEAECYANSEC63, [9-DN0T)

LIANY S 1'\.IE|.'|":|.‘.|I s
& [Frobe: ESI0DYE - SNI205; ooy FBOE, 503, 5031 Calibrated: 30063 00
= Sefaad-Siat e S (M ectuasical Sarlaoe Lsseaenion)
& Electonics: DAES Spé0l; Calibeated: B8, 20110
e Paantoons Flel Phatoam 459, Type: QEARNNPIYA A Serals (08
= Meaugrement SW DASYLD WE2 4 T Build (424)

= Postpricesding SW: SEMUAL X, Y1444 Baild (I829)

Pin=250 mW /d=15mm/Cube ik

Messistement i S, .|_|. Sman. deaSmizi
Rolemetee Vulee = §7.201 Ve Power Deidt = 007 di
Feak 3ARK {curpalated) = 1504 Wik

SAR gh= 233 mWig: SARII0 gl = 152 mWig
Maximum value of SAR (messuced ) = 2.7 M) '"l""‘:"'r:

b
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Calibration Laboratory of E.-:
Schmid & Parinar %
Enginearing AG

Taughsunnirasns &1, WM Tgrich, St land

Acireditnd by e Hwian Aschadiaton Sardce [RAS)
Tha Swita Accred@ia®os Service i ofa ol T slgastarian 1o the E&
Walliier gl Agrep—in] %ar Ihe recogrilon ol Cablislon cerlfisghen

cient  ATS (FIM Testing Services)

[CALIBRATION CERTIFICATE _ ]
‘m—n DIG00VE - BN: 545
[ Casruton poceaursinl QA CAL-0S.vE

Catibration proceduns lor dipoie validagion kits

Jaruary 12,2011

‘m-mm

| ‘Frn. cakks 1] 1] whach rmokoe S phynsal unin of reauserants | 57
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Test Report No FCC ID:

RTS-6026-1302-18 | L6ARFN8OUW
Rev 3

IC
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Calibration Latoraiory of

Schinid & Parbner
Engineering AG
NGINEEnng

S 40 8004 Fusich, Switiiriese

Brindedd by Wer Sasid Roiemiomnie Sasece (RAS

ki __.-—-.':-

&

Trel Bt ALcrabmangs Barvad B oo ol o sipaatoniss o ihae £
Muhdatar sl g assmani far ths recognitan ol cakbraden cerficans

Glossary:

T5L tisswe simulating ligusd

ConvF sensitivity in TSL / NORM wy.z
BA not applicable or mot measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2003, *IEEE Recommended Practice for Chetemmining the Peak Spabal-
Averaged Specific Absorption Rate [SAR) in the Human Head from Wirelaess
Communications Devices; Measuremen] Technigues®, Decarniber 2003

b IEC §2203-1, "Procedure to measure the Specific Absombion Rate (SAR) for hand-held

devices used n close procimity b0 the ear (frequency range of 300 M2 10 3 GHz)",

Febrgary 2008

c) Federal Communications Commission OHlice of Engineering & Technology (FCC OET),

“Evaluating Complance with FOC Guidelines for Human Expasurne to Radiofrequancy

Elactromagnatic Fields; Additional Information for Evaluating Compliance of Mobile and

Portable Devices wilth FCC Limits for Human Exposure to Radicfrequancy Emissions®,
Supplement C (Edilion 31-01) to Bulletin 65

Additional Documentation:
d] DASY4/S Systern Handbook

Methods Applied and Interpretation of Paramelers:
+  Moaswement Condibons: Further datalls are avadable from the Validation Report ai the end

of the cenificale. All figuras stated in e certdicate are vaid ai the frequency indicated,

= Anfgnna Faramaters with TSL: The dipole s mounted wilth the spacer o position is feed
poand exacily balow the center marking ol the flal phaniom section, wilh the arms odented

pavraliel 1o the body axis

= Feed Point Impeadance and Refwm Loss: Thase pararmeters ane maasurad with the dipola
positioned under the liquid filled phantom. The impadance stated is transformed from the

meaasurement al the SMA connector (o the leed poinl. The Retum Loss ensures low
reflecied power. Mo uncertainty required.

= Elecincal Delay: Ona-way delay bebween the SMA connecior and the antenna (eed pain

Mo uncErainty regquingd

»  SAR measwed: SAR measured ai the stated antenna input power,

= SAR nommalized: SAR as measured, nommakzed to an input power of 1 W al the antenna

connechor.,

= SAR for noming! TSL pararnaiers: The measuned TSL parameders ane used o caloulate the

nominal SAR result.

Caricale Mo DIBH0Y2-545 Jdan1i
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Measurement Conditlons
DASY syshom configuason, as lar as not ghen on page 1.
DASY Varslan DASYS VSR E
Extrapolation Agvancpd Exiapolation
Phantam Mopdolar Flal Pramsios v§.0
DNstarsce Dpole Canter - TSL 10 mm R —
Toom Soan Reclution dx. dy, dr = & mm
| Fregeency 1800 Mz = 1 W
Head TSL paraméters
Tha dellowing paramensrs And caloulations o Appied.
Temparstura Panmittbity Conductivity
Mominal Head THL parsmatens 20 40,0 1.40 mbaim
Maagured Hesd TEL parsnetors (0 e 02" HMizh% 143 mho'm = 6 %
Haad TSL temporature during el 21202 ane e
SAR result with Head TSL
SAR svaraged gver 1 em® (1 g) of Hesd TSL Condison
SAF et rnd S0 W i pownT 02 M g
S Aomakred nosmadized o 19 408 MW /g
SAR for rominad Hapd TSL pammidens nomadized to 1% 40,0 MW bg m 7.0 % (a2}
SAR svaraged over 10 o= (10 g of Head T5L conditicn
SAH magured 200 E inpl powar MW ig
SAH normakzod naumnadiznd 1o 1 210mW i g
HAR loe nominal Head T8 paramaters nasmakzed to 19 TO8 mW g = 165 % (ked)

Comlcata Moo D900V 545 _Jant 1
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Rev 3
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Appendix
Anlenna Paramelers with Head TSL

e

—— T r————

rhnpﬂﬂ.um;m'um;;t G084 18 i
| Foatum Loss - 344 0B
General Antenna Parameters and Design
T R— RIT ]

AT Ipng e ua with 100W raciaied powar, only & shght smmming of The cipols nasr T MaOpont cim be measused

Tha dipole is made of stendard semingid coxvial cabla. The centes conducion ol tha feeding line is oty conrecied o The

tncora amm ol the dipolie. Tha arénnd i thomslon shon-conied for D-ignais

o amtaanag fonc muss] s appiod o e gigln aerd, Dicauis thity might band o T Soldane tonnectiorm. nide P

Hinbe3pasind Y B A
Additional EUT Data
| Manutsctured by SPEAG
Manulsctured on Movermbar 15, 2001 |

-
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Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LBARFN8OUW 2503A-RFN8OUW

DASYS Validation Report for Head TSL

Dt Timne: 1300 2001 14:52:49
I'est Laboratory: SPEAL, Jurch, Swelzeramnd
DLIT: Dhpoke 190 M He; Type: DIHEY 2; Serfal; DI D - SN:545

Commanication Sysiem: CW; Freguency: 1900 MHz; Duty Cycles 121

Medivm: H5L U112 BB

Sedium parameters used: s 1900 MHz: o = 143 mhoim; o= 35.6; pos 1000 kgim”
Phagniom wecrich: Flm Sectoea

Measaremem Standard: DASY S (IEEEMECANSIO62, | 9-2007)

DASY S Conligsration
«  Probe: ESIDVE - SN ConvR S09, £040, S0 Calibemed: 30004, 2010
e Sensor-Surface: Imm (Mechanical Sarface Detection)
& Electromics: DAEA Sntl ; Calibrated: 100062010
= Phantom: Flal Phanbom 5.0 (froal); Tyvpe: QUHON'S0AA; Serial: 100
«  Measurement SW: DASYIX, VA6, Build (408)

«  Postprocessing SW: SEMCAD X, V1442 Build (2595)

Pin=250 mW /d=10mm, dist=3.0mm (ES-ProbeVfoom Scan (Tx7x7) fCube 0 Measoremen
grid: di=3mm, dy=53mm. dz=5mm

Referenoe Value = 98053 Vim: Power Diifl = 0L di8

Peak SAR {extrapolsied) = 15648 Wikg

SARD 1= 102 mWig: SARIN g) = £.26 mWig

Maximum valee of SARE (measumd ) = 12,741 mWig

dB =12 '.'-III||:-'|"|-'I';

Coswheats Mo 013002545 _Jasi1 Pags 5o 6
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Impedance Measurament Plot for Head TSL
13 Jem I0RL1  LBSE1ETE
ERY i3 i urs RSLTEMs AT e 147 T4 jE L el i & D HH T
b=l
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m et
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Calibration Laboratory of A
Schrmid & Partrer é%&
Engineering AG e =
Imughsberasen 21 B0 Turich, Smesmsisne R

Ascradied by Tan Swiaa hocrediialion Lardcr {SAS1
Tt Sowriun Acereodstion Serrice o oo ol P sigealiir 1o the B
R aler il Bapimeignal 4n Il retingetann o) Cabie $0 [ev b iy

ciet  ATS [RIM Testing Services) Cortsicate No: D800V 2-545 _Jan13
CALIBRATION CERTIFICATE

Dt D1 SO0V - SN: 645

Lalitrdicn. ercaduswing 08 CAL-05.93
Calibration procedure far dipole validation kils above 700 MHz

Cadprmtion dabe January 09, 2013

Thn calfration cortficaie doturmerss P lacealsily 1 rlona i wWheth regkls Pe physacal ands. of mesauresmants (5]
Tra syl el el Lo ity Lo PACDalNIny BE QR O e Rolouing page s md are et of hn endiBosin

| AN et Firvd D DORRaied 1 [ Chrinl Sa0rul)ey iy ernieoiurend iempeascuns (35 = 100 and iy < TP
Cptbrmion Fgupmarst v (85 11 crical bor calbrason)

 Primary Slantarthy Lt Col Cote [Comficaa o] i ) o

o rrati E PRS2 H Gilknrasc @t o 0 e, 257D Det-15

Pirvapi ipsior HF S04 RS R k) - KE i, TR0 Geind

et 243 (0 ATl s EL e R BT-War A2 (Mo 21700555 13

T W mapmash comdinann S GOATOERFT  RT-MAET (M 2T RER hpe 13
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[T ] VA RET 18- 37 i ool cfvbah OB 113 i P orep: CRR- 1

FF panavaior RS SUT-06 FODE 8- M 08 [0 Pt D i {0001 1) s chac: Oot-EX

I T USNTIR0RSS BAIE  1B-Cond [ Pouss check Dot 19 i Boumg chaci: Oci-13
Harra Fuusi e  Eugratue

Calbanied by [P TEPay Latce oy Tinthiatins, oo
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| st Jarwsry B F01]

1%, abbeitacn, oV rale 40 nol bt repeehacad canopd o bl sifoul weilien aocs ol Pl e

Coprtrbeain Mo DA G00V2-545_Laml3 Paga 1l &

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS
Copyright 2005-2014, BlackBerry RTS, a division of BlackBerry Limited



Document Page

ez B!&Ckﬂﬂﬂ'y Appendix D for the BlackBerry® Smartphone Model RFN81UW SAR | 82(115)

Report Rev 2
Author Data Dates of Test Test Report No FCC ID: IC
Andrew Becker Nov 26, 2012- Feb 28, 2013 RTS-6026-1302-18 | LEBARFN8OUW 2503A-RFN8OUW
Dec. 10-12, 2014 Rev 3
Calibration Laboratory of A (e r—
Schmid & Parner “‘E 5 PR T  re—
Enginearing AG _— Sereing weireero di Bl
Mimmm ’F‘;ﬁ“‘ 7 B, Calisriticon Barvics
Acrodiod by B Saskh SAtmeafaton Servid SA%]H Accindiios Wa! SCS 108

Tha Swina Accreditabion Sorvice iv one of Tha sgraionos 5o Be EA
Ml st a) Boreerrers I e imcegretio of calibrsion calidentn

Glossary:

TSL tessue simulating bguid

ConvF sgnsdtiity i TSL § MOREM x.y.2
L I niat appicibie of nol madsungd

Calibration iz Performed According lo the Following Standards:

a} |EEE Sid 1528-2003, “IEEE Recommiended Practios lor Determaning the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devicas: Maasuramant Technigues™, Decambar 2003

by IEC 62208-1, “Procadure o measume the Specilic Absorption Rala (SAR) for hand-hald
davices usad in closs proximity to the ear (requency range of 300 MHz o 3 GHz)®,
Febauany 2005

) Federal Communicalions Commission Office of Engineenng & Technology (FCC OET),
“Evaluating Compliance wath FCC Guidelines lor Human Exposene to Radiofregquancy
Eleciromagnabs Fields, Additional Inbormation lor Evaluating Comgpliance of Maobile and
Portabla Devices wilh FCC Limits lor Human Exposune o Radiolrequency Emissions®,
Supplemant C (Edition (1-01) o Bullatin 65

Additional Documantalion:
d) DASY4S System Handbook

Methods Applied and Interpretation of Paramelers:

«  Measwemen Condifions: Furlhar delails ane available from the Vakdation Report at the and
of the cerificate. All figures slabed in the cetilicale are vakd at the frequency indicatad.

= Anigana Faramelars with TSL: The dipole ks mounted with the spacer (o position #s feed
poind axactly balow the centar marking of the fial phantom saction. with the ams oiened
paraiial to the body axis,

* Foed Poinl Impadance and Retum Loss: These parameters are measursd with the dipols
positioned under the bguid filled phantom. The impedance statad is iransformed from the
maasuremeant al the SMA connecor to he fead point. The Returm Loss answres low
refieciad power, Mo uncedainty reguinsd.

= Elpcincal Dalay: One-way delay betwean the SMA connector and the antenna lead poinl
Mo uncartamiy reguinad,

«  SAR measured: SAR measured af the siated anfenna input power,

s  SAR nowmakzed: SAR as measured, normalized o an inpul power of 1 W al the antenna
connaclon.

« SAR for nominal TSL paramaters: The measwred TSL paramatons ang used o cabsulats the
normenal SAR rasull.

The ripodted uncedtainty of measwamend i stated as the standard unosdamby ol mﬂﬂﬂurﬂm.ant
multiphed by the coverage factor k=2, which for a normal gestribulion correspands 1o a coverage

probabilty of approximalely 95%,

Crrtlicate Mo: D1R00Y2-545_Jan1d Pogs 2ol &
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Measurement Conditions
DASY sysioen configurition, s tar as nol given on page 1.
DASY Varsusn Dasys V52 H4
Exirapolation Advanoed Extrapolabon
Phanbosm Modalar Flst Phantom
Dhsitarece Dipods Center - TEL 10 mim walh, S
Zooum Sean Resclution de, dy. iz = 5mm
Feogpenisy 1500 MHz + 1 Mz
Head TSL paramaiers
Tha |oSow TS i cal wny g
| Tomparaturey Parerittivity Conductivity
Haominal Hesd TSL parsneiers e B A0.0 1 40 mhakm
Msasured Head TSL parameliers EEOa0E T BAxES 1 36l mhadim e 8 %
Hesd TEL ismparaiurs chnge dering test « 086G i ——
SAR result with Head TSL
AN averged cvnr 1 em” {1 gl ol Bead TSL Conecitkon
SAR maaciuned D M g poade 100 Wikg
GAFT Fav momenal Head TSL prrametars rorralined 1 TW l-ﬂ-?'l'i'l'llrtﬂﬁ:hﬂi‘r-‘ﬂ
SAH senraged over 10 em” {10 g of Hasd TSL Condiion
SN e 250 mAN Inpul ot 5.26 Wiy
SAR ko nomenal Hamd TOL parameles noemalesd b 1W 1,1 Wiy = 165 % {kad)

Carphoaby ho- D1900V2-048_Jentd
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Appendix
Antenna Paramelers with Head TSL

Impadance, Transhommad 1o b point

S04+ 1.7

Fgtum Loss -~ 34348
Genaral Antenna Peramaters and Design
| Esectnca: Deiny [one drection) | 11

Afer long W usa with |00V adiabed powe, ooly a slight warming of tha dipols naar he lesdpoind can B maatuned

Thay ol i o o stsndand g doxal citde, Thi e Oorucicr of the lesding ine is diectly connecied 1o the

wicand aem of tha digola. Thi anlenna i Paeicns shor-crouited lor DC-signals. On soma of e dipoles. small @nd cags

ang Adoed 1o the dipole & in order B ImMprove malciing when insded poooring in The position os. eaplaned m the
“Wsasarmment Conditions” parkgraph. The SAF dals are ol aflected by this change. The cvtral dipsle kogs B il

aoCaHng o the Stardard

My tcoishes Torse miss b applied io tha depcle arme, Becacrsn Thiy fimglil Biid OF 1hi SolSenid oormlclons far iha

Teddipoint may bo diwagad

Additional EUT Data

Maradscimd by

SFEAL

Manulsiured on

Mo 15, Z0071

Ceomdazate Moc D1 S00V2-545_Jan1}

Pegedeld
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DASYS Validation Report for Head TSL

D (00 2003

Test Labomabory: SPEA, Aanchy Switzerland

IHUT: Dipeoke 190HN M Typer DTS2 Serial: [NW0VE - 55: 545

Communbzation Sysiem: OW) Frequency: 1900 MHz

Medium parametens used: [= 1900 MHz; o = L35 S £ = 394: p = 1000 kefm'
Phamiom section; Flai Section

Memuroment Standsrd: DASY S (IEEETECIANSE O3, 19507 )

DASY %2 Configuraiion

Dipole Calibration for Head TissuaPin=250 mV, dalmm'Zoom Scan (7xTx7Cube 0

Probe: ESIDVE - SNI205; ConvF4.98, 498, 4,98 Calibrated: 28.12.2012;
Sensor-Surface: Imm (Mechamical Swrface Detoction

Electmmgics: AED 5ot Calibrated: 27 06,200 2

Phanton: Flar Phangom 500 (feonty Tyvpe: QDOEO0E30A AL Serinl: 1001
DASYI2 32841052 SEMCAD X 14.6,80T028)

Mensmrement grid: dxs&mm, dyeSman, de=5mm
Heferenes Value = 95495 YWin: Power Dvilt = 04 B
Peak SAR (extrapolaied) = 181 Wikg

SAK g) = 10 Wike: SARID g) = 5,26 Wike
Maxirmumm value of SAR (measured) = 1.2 Wikg

-Fi .l
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impaedance Measurement Plot for Head TSL
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:nummn CERTIFICATE |

Lepent D B00V2 - She 54075

S R T QA CAL-OS.vB |
Calbration procedurs for dipois waldation kits

Cots bt o i mﬁ.ﬂ'"

|
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Callbration Laboratory of AT

Schmid & Partnar ﬁl
Engineering AG : T

Tevgrauanrstes &1, 104 Turich, Swtariand "@v

Baxrp<died by tha Seinn S rodiaion Saeete LT

The Beien frtrpdde e Beerid S anl o It wiges i i e B4
it ] gyl R 1 PR pniae of calibealion certloaien

Glossary:

TSL fsusr Simukating Bouid

CornwF sengilbaly in TSL F MORM x.y.2
LI mol applicable or nol mdgaspned

Calibration is Perlormed According to the Following Standords:
a) |EEE Sid 1528-2003, "lEEE Recommended Fractice for Delarmining the Peak Spatkal-

Averaged Specific Absorpion Rale [SAR] in the Human Head from Wirslass
Communications Devices: Measurement Technegues®, December 2003

B} EC G2205-1, ‘Procedura to measune the Specilic Absompdion Rate (SAR) for hand-haid

devices usad i close proximity to the ear (freguency range of 300 MHz 1o 3 GHz)",
February 2005

¢} Federsl Communications Commissicn Office of Enginesding & Technology (FCG OET),

“Ewvalualing Complance with FCC Guidelines for Human Exposure o Radiolmguency
Electromagnatic Fiekds, Addticnal infommation for Evaluating Compliance of Mobile and
Porable Cewvices with FCC Limits for Human Exposyre o Radiclrequancy Emissions”,
Supplement C (Editeon 01-01) to Bulletin 65

Additional Doeumentation:
di DASYAS System Handbook

Methods Applied and Interpretation of Parameters:

Caprtie gl Mgy G000 507 Agmi b Fags 2ol B

Mogsurement Condifons: Fuher details are available from the Validation Repor ai the end
ol the certificate. All tigures stated in the cenificate are valid at the frequancy indicated,

Arrigring Pararmelers with TSL: The dipobe is mouned w@th the spacer 1o posaion s leed
poinl exictly below the center masking of the Nat phaniom selion, with the ams edered
paratis o the body axis

Foad Poinf impedance and Aefuer Logs: Thise paramebers are maedsursd with the dpale
positioned under tha Euid flsd phantom, The mpedance staled i anstormed from the
rengurdmiEnd al the SMA cornacion 1o th feed point, The Ritum Loss ensures lew
reflecied powes. Mo uncariainty regquined.

Elscirical Deigy: One-way dolay bebesen the SMA connecior and the anienna feed ponl.
Mo uftertainly réguinid

SAR mgasunedd, SAR measuned ai the Slalad anbennag ingal power

SAR normalized: SAR as measured, normalzaed 1o an inpaod powar of 1 'W at the antenna
connacior,

SAR for nominal TSL paramedars: The measured TSL paramatens are usad o caiculaie fhe
nominal SAR resull
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DASY ydeen eonbgurihen, @8 faf & nol Ghven o page 1 — - T = :
| DASY Verslon DASYE WhTE D
Exirapoiation Agvarcad ExFRpoiator -ty i
[re— ' Mbcctar Flal P nkoen V.0
Cistance Dipol Center - TSL e i Spacer
Zoom Scan Revolusion Sudydrabmm
[— TH00 MHE  § MMz
Head TSL ters
wmmﬂm 220G 00 U AL e
;rumurﬂlhidm_p!_“n _ ZR0102)C MGEE% 1LAE mreimon B %
Emmmmmuﬂ_ - _13s02°C - 2
SAR result with Hoad TSL
[ SAR sveraged over 1 e’ [1 g of Head TSL ___ Conaacn |
SAR maanmd B ..o, i _ VodeWly
A e——— et g TR Y B
AR T oy e TR P e e i AN |
_:'Ai"l;-_-w_qﬂyihh"lii_imulmm £ =
#Hrum ZE0 M P poseT !kﬂr_l'ﬂ_'_-'g._
SARnowwhced . mmebediiw | 2wy
SAR tor il Head TSL parsmeters | mowstndiotw | somwigaies%oed |
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Antenna Paramelers with Head TSL
Inmd:;'ﬂ._vlmn:;mm:_ B . [ - -51!.“1-@-1;:: ]
Fletiam Loes = = = 2:13 [

Genaral Antenna Parameters and Design

1887 s

|_: incincal Dalay fone dmchon)
Wity iy e b with VOO rascharlisd perit, srvy it 5 il weasing o4 Bha (ol Far D odgainrd Sy B Mrlsued,

T (il (5 Mo of Slanderd ominga cossial Cabie. The conter oorducton of T locding Bns is Sinec By oonneoked & me
ety arm of the Spaie. The A b Rt teer DS -Sagrails.

Me eacad i Bansh Mokl ba Spphed 10 Psd Spole 85, Despuse Ihiy Mgl Bend of 1he Sl3ened Corvnolong Rnl The
Tkl avuny st daulepind

Additional EUT Data
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DASYS Validation Report for Hood TSL

Test Laboraory: SPEAG, Zurich, Switscrland
DUT: Dipoke 1900 Mz Type: DIV I Serial: DAY - SM:54075

Communscaion System: CW: Preguency: | SO0 3y, Dty Cycbe: B2
Medivin: HSL 1112 BB

Pt W iam: (5 0 200 | 024130

Medivay parameters veedt F= 1900 MHE: o = 141 mhofm: & = 39; p = X0 L:.'.'l'l'

Phanoen secticer: Flm Section
Sfeanareitenl Standanl DASY S {IEEENEC/AXSN Col, 19- 07

LYASYS Uoarlygaration
L Prpds; ESMNWT - SN0 Uoma B 508, 400 806 Calapdanl, MLOH, 58 ]L
»  Nrwna-Selee et (ockdniial Surlee Deiociiog
& Ehocinamce DARS St Caldsesied: IS 6|3
L] Pl ko Pl Poasacam 00 dleomt i, Topes. CENEOPHLAA Senal 1080
b Bleaasemen 55 DASYIY V1A T ekl (4240
L] Pordprmimedg SW: 58 S X, WA Pkl 2

Hewd / d=10mm, Min=220 mW [/ Cobe 0:
Meawurement grid: ds=5mm. dy=5mm, dr=5mm
Relerence Value = 97 378 %im, Power Drift = 004 dH
Peak S5AKR (extrapolaled) = |5 7% Wikg

SARI g) = 10.2 mWigt SAR I gh= 529 mWvig
Maianans valee of SAR {measancd] = 12 AT mWig

LLE ]

aaad

0B = |48y

Carsfienls Mo DU S40Ts Age11 Pape Hol &
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Impedance Measurement Plol for Head TSL
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Engineering AG
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Callbration Laboratory of GillSg g Schmsiverischer Naliree St
Schmid & Parinar Ser at
Enwﬁ %’hﬁlg :’ :::‘mmr.un i Larabura

Moorackied By W Semiy Aol Servc e (ShS] acerpmanes o s SCH 108
T Bl Bebbrei Bl Tirwled b 008 oF T algedaniied 10 the £
Wliymiig s Agraamasn | o Tieogetian ol calibresos certfioates

Glossany:

T5L tigswe sEmulating liquid

ConvF sansitivity in TSL / NORM wy.z
hiA nol applicabla or ol rehsuned

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, IEEE Recommended Practice for Delemining the Feak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measwement Technigues®, Decembar 2003

by IEC 62208-1, "Procedwe io measure the Specilic Absomption Rate (SAR) for hand-hakd
devices used in close proximity o Bhe ear (frequency ranga of 300 MHz 1o 3 GHz)",
Febsuary 2005

c) Federal Communicallons Commission Office of Engineenng & Technology (FCC OET),
*Evaluating Compliance with FCC Guidaelines or Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Moblle and
Portable Devicas with FCC Limés for Heman Exposure fo Radiofrequancy Emissiong®,
Supplemant C (Edition 01-01) 1o Bulletin 65

additional Docurmentation:
d) DASYA'S System Handbook

Mathods Applied and Interpretation of Paramaters:

s Measuremant Condirans: Further detass are available from e Validation Repor af th end
of the cerificate. All figunes Slated in the cedificale ane valid at (he Irequancy ndicated,

= Anfenng Paramelers with TSL: The dipake is mounted with the spacer 10 position 15 fesd
paint axacily balow the center madking of the Hal phantem seclon, with the ams orienbed
paraliel to the body axis.

= Fead Pomf impadance and Refun Loss: These paramatens are measumd wilh the dipole
postticnsd under (he Bquid filled phantom. The impedance sialed is tranglormad from thi
rrsagunETIant af the SMA connicion 1o B feaed point, The Retum Loss endunes bw
reflgciad power, Mo uncarainty requined.

»  Elgctrical Dalay: Ong-way delay batwesn tha SMA connector and the antenna leed poini,
Mo uncartainty requingsd.

»  SAR measied: SAR measued al the staled anbenna inpul power,

»  SAR normalized. SAR as measuned, normalized 1o an input powar of 1 W al the antenna
connecior,

« SAR for nomingl TSL parameaters: The measurad TSL paramelars are used to calculale e
nominal SAR result.

Cartficalo Mo: DRSSV T4T_Hovil Pago 2ol
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Measurement Conditions
DASY syslom conlgrason & 1ar &S ol oo on page i n—
| EASY Varsion _ DASYS VERBE
Exirapolation Advancid Eatragod ion
Phantam Modulat Flad Pharioms
DHsilsiriid CHpasds Canbid - TSL 10 mm wAth Space
Festrimi Bt Foiiodunt o ds, dy, d2 = 5 mm
Fropiency 2450 MHz 2 1 MHz
Head TSL paramelers
hay $odicrainig faars A caloulhiiond winn Bl
o para Permirtivity Condustivity
Mominal Head TSL parimeters ot - 1,50 mho/m
mﬂ-ﬂl‘ﬂ.m 220 a 02} "C AT Teb% .84 mhiin m B %
' Haad TSL benperabune chaege durag last < 015" -
SAR result with Head TSL
AR sveraged aver 1 om" (1 g} of Head TS _ Condiion
SAR Eied EED IV gl e TAEmW g
RAR bz nominad Hoad TEL parameters rormakiped b TW 541 enW g m 170 % (a2}
| SAR averaged over 10 e’ (10 g) of Hesd TSL P
SAR Fraritori EED N gl e B3 mW g
SAR for nominal Hoad TEL pammeters. reoremalived i 1W 253w g m 16,5 % (=2}

Carificate Mo D245002-T4T_Rewil

Pagn Jol 8
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Appendix
Antenna Paramaters wilh Head TSL
Lw.ulmn:d-wmpnﬂ EFEe 13§10
| Paturm Loss 31208
Genaral Antenna Parameters and Design
[ Eroctmecs Dviay fone srwcsony | 1181 na

Ahpd long e wao with 1 D0W mdaied power, only & skight wisrming of T dhpola near T foedpoint can be moasuned

Thas dipole is s of siandasd semingid coaial table. Th center conducior o B lsading Eng & d
peteztred ar of i dhpoe:. Th Bvieea i ihisolern shari-cicuiied for DC-signals

Mo sk Roeco misl be apphed o e dipolo s, because therg meght bend or the sokdesesd oonnechons rear tha

3o tha

lepdessint mupy b damagedsd

Additional EUT Data
[ saarstactured by ~ | SPEAD
lm&mmpn I Diipcanrriceds O, 2003
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DASYS Validation Report for Head TSL

Drate: 0. 1 1200 1

Test Laboratory: SPEAG, Zunch, Switecrland
DUT: Dipode 2450 MHz; Type: D2450VE; Sertal: D2450V 2 - 5Nz 747

OO i s o 5'\_& sheame CW; Fl'l.'l.llll,'m'} 2450 MHe

Sediam paraniers sl [ = 2450 MHz: o = |54 mbaim; o= 37.7; = H:l'“k:.'llllll
Phantom section: Flal Section

Messurement Stundard; DASY S (IEEEAEC/ANSTC63, | 2207

DASYS2 Conlliguration:
¢ [Probe: ESIDV - SN ConvF4.45, 4 45, 4 45K Calibrated: 29042011
»  Sensor-Surface: 3mm (Mechanical Surface Detecison)
s Electronses: DAES Snsdhl: Calsbrmed: 02,07, 3001
s Phranion: Flat Phantom 5.0 (frontl; Type: QDOKEPS0AA; Serial: 1001

« DASYSE 526204821 SEMCAD X 144.503634)

Dipale Calibration for Head TissuePin=2530 mW, delimm/Loom Scan (TxTxT 1 Cabe (0;

Measurement grl: da=Sam, dy=5nmn, de=5mm
Reference Valoe = 102, 1 %y Power Divift = U0 dB
Feak SAR (eximpolaed) = 28,853 Wikp

SAR gh= 18 mWig SARTD g) = 6.39 mWig
daximum value of SAR {measured) = 17.TE2 mWyig

-

dB = | 7.780mY /g

Gaetlicate o DEMBOVE-T4T_Hovl 1 Page 5 o B
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Iimpedance Measurament Plot for Head TSL
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{ Caotran pacedeis| A CAL-22 1 '
Cafbraticn procedurs for dipols vasdation kits between 348 GHz
Carste ahes htg Movemnbear 18, 2011
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Schmid & Partner f:\':::' s Sar il
Enginearing AG %‘EESS § T Servitio arizrers i tarutwes
Teughaussirusss &1, BEH Turich, Switasriand ,.;_1_ 5 Sestn Calbuation Bervce
Brreciled by fu Swan booredion Setvon (S0 Aeerednation Ho: SCT 108

[ Swing Aicredlation Servad @ (e of B SRgaBli g 10 ITe 1L
g e A1 A it | B LRl P (gl o cakbestion cerbilicalaa

Glossary:

T5L tissue Simufating liguid

ConwF sensifivity in TSL 7 NORM wy.x
[ 1) not applicable or not mdsasenad

Calibration is Performed Aceording to the Following Standards:
a) |IEEE Std 1528-2003, “IEEE Recommendad Fractice for Determining the Peak Spatial-

Averaged Specilic Absorplion Rale [SAR) in the Human Head from Wirsless
Communications Devices: Maasuremeant Techniques®, Decembar 2003

b} IEC BZ209-1. "Procadurs to measure the Specilic Absorption Rate (SAR) for hand-held

devices used in close proximity o the ear (requency range of 300 MHz 10 3 GHz]",
Fabruary 2005

¢} Federal Communications Commission Oltice of Engineenng & Technalogy [FCC OET),

“Evaluating Compliance with FOO Guidelings for Human Exposure 1o Radiofrequency
Electromagnetc Fields, Additional Information for Evaluaiing Compliance of Mobile and
Ponable Dewces with FCC Limits for Human Exposure 1o Fadiofrequency Emissions”,
Supplerment G (Edition 01-01) to Bulletin 65

Additional Documantation:
d) DASY4S System Handbook

lll'l:hu-dul- Applied and Interpretation of Parameters:

Cortilicate Mo DGOV 1003 _Nowl i Fage 2o 8

Magsuremgnt Conditions: Further details ane available froem the Validation Repor o the end
of g cerificate. All tigunes slated in the cedificale ane valid at the frequendy indicated,

Anteving Parameters with TSL: The dipole is mounted with the spacer 10 position its feed
pind @xacly balkow thi center markeng of the Hal phantorm section, with the anms cnented
paraBiel 1 the body axis.

Feed Poinl Impedance and Relum Loss: These paramatins are measured with the dipole
positioned undar fhi liquid Mad phantom, The mpedance sialed & transhormead from the
maasurament at the SMA connactor 1o the feed point, The Retum Loss ensures low
ridlgcied powar, Mo uncenainty requinad.

Elacinical Dalry: One-wiy diday batwien the SMA connector and the antanna feed poind,
Mo uncenainty requined.

SAR measured: SAR measured al the staled antenna input power,

SAR normalized: SAR as measurad, normalized 1o an input power of 1 'W at the antenna
CONNBchor,

SAR for nomingl TSL parametavs: The maasurad TSL paramelers are usad 1o calculate the
ngaminal SAR resull.
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Measurement Conditions
DASY pystam eonligurasion, & 1r &S nol Qe on pags 1, =
DASY Verslon DASYS WEZ B2
Extrapclation MEI:ITM ——
Prurinim Mot Flad Phasniom V50
Distanon Dipgale Camtar - TEL 10 mem w1 Spacar
Zoom Sean Resolition i, dy = .0 mm, dr = 1.4 mm Gundesd Flalio = 1.4 [T denciion)
S0 MHE & 1 MHZ
Frequency 500 WMz + 1 MHZ
= 800 MiHE & 1 MMy
Head TSL parameters at 5200 MHz
T ofiowing parsmetes and cakuliSions s appiied
Temperatur Pormittaty Conductivity
Hominal Hesd TSL parsmmeders L20°C .0 . B8 rrtm
Mpaiand Haad TSL paramélan {220 u 0:2} °C Mg u % 4 A8 mhaim w8 %
Hesd TSL temparsture shungs during bedl =050 = E
SAR resull with Head TSL at 5200 MHz
SAR averaged over 1 om” (1 gi of Mead TSL Condiion
SAR messuned 100 P IRpUl folr BAGMW i g
AR har nofenagl Haad TSL parmaless meorEalned b W BOE mW g e 17,0 % [k=2)
| S avaenged cver 10 cm® (10 g) of Hesd TSL conanan
SAA moasured 100 MW el o 2 mwW /g
AR for rofanal Head TSL paramalers mserraipid B 1W TA0 W ig w185 % [ksd)
Head TSL pararmeters at 5500 MHz
The following paramaters and Caloudsbons wons appied
TesmipaTatune Parmiltiiaty Corductivity
HMominal Head TSL parsmetens 220 5.0 b 545 b’
Mesiurad Haad TSL parametors 20 a02)°C MZel™ o, 75 rhdr ¢ 6 %
Hisd TSL lampsralure changa during sl <05°C - -
SAR resull with Head TSL at 5500 MHz
SAR averaged over 1 om” {1 g) of Head TSL Condiion
SAR mossured 00 MWW irpul povesst BEE MW/ g
SAR for nomnal Head THL paramalon noemalited i 1W D73 W I g & 17.0 % (k=d)
SAR averaged over 10 o’ (10 g of Head TSL condon
SARA moasured 100 Y impud poreees 250mW i g
SAR for nomingl Mead TSL paramaloos neemaliped io TW 24.7 mW I g & 165 % [k=2)
Coridicate Moo DSGHEVE- 1033 _Novil Page 3 el &
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Head TSL parameters at 5800 MHz
Tha | g paramibies And calculabons win Applied
Tempersture | Permimivity Conductivity
Haominal Hesd TSL parsmeten HEL 53 a7 -rh_.?'m
Eisazured Haad TSL paramaters ﬂ%ﬂiﬂﬂ'ﬂ _E-.E"l- 503 miva'm g 8 %
A VL SRORTRnE PRIPLN SUAa T 08 % = |
SARA result with Head TSL at 5800 MHz
[ SAR averaged over 1 om® (1 g} of Head TSL Condison T
| SAR measwed HOD P gl poenr BOImW g
SAR for noeminal Head T5L paramaierns normalized o 1 THA mW /g 2 17.0 % jked)
lﬂ?ﬂmwmru'[_l_umﬂmm oordion
SAR measored $O0 i input povens z2AmN g
3AH1WWM_T&M nosmalized o 1 22.5 m\W | g & 1E.5 % (keZ)

Cortitoale Mo DEGHZYE- 1033 _Nevil )

Pags 4 ol'f
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Appeendix
Antenna Parameters with Head TSL at 5200 MHz
Impedanci, rantfrmed i b point SLIR-ATEK
Flatum L - ;.'i_.:! £ d8

Antenna Parameters with Head TSL at 5500 MHz

Impedaton, EREiomed o Raoed poinl SZI-ZT M
[Fatiinm Loss 202 38

Antenna Paramaters with Head TSL at 5800 MHz

impadanon, ansiomed o fead point T -4
Bty Liss - 226 a8

General Antenna Parameters and Design

[ Esoctrical Dotay tone drection) | 1202 ns |

Afer long em usa wih 100W radiaied powar, Only & slghl warming of lha digole raar B leedpodrd can Be measurad

Thi ckpobs 15 mado of siendard somingd ooawal cable. The cenlor oomicior of tha Tooding bnd i oy conneoied b the
seocrsd arm ol The dipole. Tha anfenna B theepdors shor-crouied lor DC-signals.

hg Stk lonon Ml D apphod 10 B dipsls ans, Becalss By maghl Band o (he Soklenssd ConRacSong noal e
oecipin My s damaged

Additional EUT Data
Manutactured by EFEAD
Mamutactured on July 09, 2004
Cortifieat Ma: DSOHIVI-MIX)_Hevi1 P faln
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DASYS Validation Report for Head TSL
Dhage: 150125001

Tesl Laboratory: SPEAG, Zanch, Switserland
DUT: Dipobe SGHe: Type: D506 HzY 2 Serial; DSGHEYE - SN 1043

Commancation Sysiem:; CW; Freguency: 5300 MMz, Freguency: 5500 MHz, Frequency: SEE MHz
Medium parameters used: T= 5200 MHz: a = 4,46 mhovm; g, = 34,6, p o= 1000 kg , Medium pammeters
micd: [ = 5500 MHz; 0 = 4.75 mbo'm; &= H.2 p= 1000 Epim , Medium parameters wsed: § = 5800 MH:;
am 30 mho'm:g,w 33T p= I1’!|IIZH:3.I'|:n.l

Phaniom section; Fla Section

Measaremen! Standand: DASY S IEEEMECSANST O63.19-2007)

DASY 52 Configuraison;

s Probe: EXADYE - SMNIS03; ConvFiSA41, 341, 5.41)% ConvFd 91, 491, 491}, Convli4.81, 4.8],
4.8k Calibrated: 0403, 201 1

= Sensor-Surface: | 4mm (Mechanical Surface Detoction)

«  Ekctronice: DAES So601; Calibrased: 04.07.201 1

= Fhantom: Flat Phantom 500 {fromt); Type: QINKOPSAA: Semal: 1001
o  DASYSD S0 N4E1) SEMCAD X 14.4.303634)

Dipoke Calibration for Head TisuePins 100mW, dists 10mm, FeS 200 MH2ZEoom Scan,
dist=1.4mm (BxBxTyCube 0 Mesurement grid: du=dmm, dy=dmm, de=1_dmm

Reference Value = 65,5905 Vim; Power Drifi = .07 dB

Peak SAR iextrapolated) = 30,134 Wikg

SARE g1 = B 16 mWig: SARD g = 223 mWig

Maximum valwe of AR {mcasaned) = 18725 mWig

lipole Calibration for Head Tissue/Pin=100m WV, disi=10mm, (=556 MHzFoom Scan,
disi=1L4dmm (BxBx Ty Cube (: Measurement grid; dy=dmm, dysdmm, dzs | 4mm

Refercnce Value = &6,519 Ving Power Drift = 03 dB

Peak SAR (extrapolated) = 350456 Wikg

SAR g) = BAZ mWig: SAR(ID gi = 2.5 mWig

Maximum value of SAR (measaned) = 21,009 mWig

Dipale Calibration for Head TissuaPin=100mW, disi=10mm, [=5800 MHzfoom Scan,
dist=1.dmm (BxBxTWCube 0; Messurement grid; da=4mm. dy=4mim. de= 1, dmm

Refercnee YValue = 62,220 Vim: Power Drift = (.04 dB

Peak SAR (extrapolated) = 33.743 Wikg

SARI g) = R0 mWig SARI gh = 220 mWig

Maximum value of SAR (measared) = 19,463 mWig

Cotilicate Moo DSGHEVE. 1033_Movl 1 Page BB
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Impedance Measwrement Plol for Head TSL
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Calibration Laboral of T s
Schenid & Pariner = = 3 MNJL
Enginoaring AG e ﬁ;s € parvints svimers @ oo
Ewughaunsinesss £, B0 Jurn, Swicselend “ﬂﬂ ¥y 5 s Calliwion Bervies

Sprriioa Ly e S Serdlenh Safice LAY Apiepiinaties wa ! BSOS 1048
Thep Sorvin, AC FRObRTOof Borvikin i rm ol Taa Sgrafonias 1o e FA
Shutilaiei s Aoping Tl B3 el PG G YRR o DEF SR berita T

TEL
ConwF
(Y

tasua simutating lould
sensilivity in TSL / NORAM x.y.2
not applicable or not measuned

Calibration Iz Performed According to the Following Standards:

&)
c)

IEC 62209-2, "Evaluation of Human Exposure o Radio Frequancy Fislds from Handnsld
and Body-Mounied Wirsless Communicalion Devices in the Freguency Range of 30 MHZ io
& BHz Human medels, Instrumentalion, and Procedures™; Pan 2 “Procedurs 1o detenmine
i Specibc Absomption Rate (SAR) for including accessores and mulbiphe transmitlers”,
March 2000

KDE BESEEL, “SAR Maaswamen: Reguirements lor 100 ME: to & GHE"

IEEE 5td 1528-2013, "IEEE Recommended Practics tor Datermining the Peak Spatisl-
Avaraged Specific Ansorplion Rata (SAR) in e Human Head from Wieless
Communicalions Devices: Mensuramaent Technigues”, June 2013

Additional Documentation:

]

DASY4S System Handbook

w.ﬁwhduﬁlmﬂpmm

Meagurgment Conditions: Further details are available from the Valldation Repor al ihe end
ol ihe cortificate. All figures staled in the cerlificate ane valid at the frequency indicated
Anfanna Paramelers with TSL: The dipole is mounted with the spacer 1o position s feed
poind exactly below the center marking of the flal phantom section, with Bhe arms anenbad
parallal o the body auxis.

Faad Point Impedance and Retum Loss: These parameters are measured with the dipols
posilioned undar the bguid filled phantom, The impedance stated i ransformed from tha
maasuramant at the SMA conmeciosr 1o the leed paint. The Fefum Loss ensumes low
redlected powar. Mo uncariainty requined,

Elpctrical Delay: One-way delay batween the SMA connactor and ihe anteénna feed point.
Mo uncarainty requinad.

SAR mpasired. SAR measured al the stated antanna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the arenna
COFEE i

SAH for romenal TSL parameiens: The measured TEL parameters are usdd 1o calculabe tha
naminal SAR resull

The repaned unoertainty of measuramend is slated as tha e.*land.arﬂ uncertaanty of measurement
multpiegd by the oover fnttor k=2, which for & normal destribution comesponds o a coverape
probability of appro by 95%.

Capritcaln P DOLHIVE- 1032 Now13 Py 2 0l &
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Measurement Conditions
DASY ysiern confguration. & b as nol given of fags 1 -

DASY Vevaion DARYE VeI AT

Exzrapolation Advarvoed Latiasdiatior

Phantom Mcschar Flal Praantiar V6 3

Distance Dipobs Cender - TEL ) v wiln Sgacer

Zeam Goan Resdlulics

b, oy = okl e, B2 w1 AR

Grnded Rato s 1.8 {I s

Froguanty

G200 MbEr = | Mz
S50 Rl = 1 MHZ
BAGD BEH: ¢ | MHE

Head T5L porameters al 5200 MHz
Théa

Temporabure | Permisity Canductivity
Haminal Head TSL padamlers R o o 4 B e
Bpasyrod Hasd TEL parimebers (2202 025 °C BWhzd% & Al mhotm g 8%
Haad TEL lempivabag changs duirag el 4050 . it
SAR result with Head TSL al 5200 MHz
BAR svengad over | om” (1 g) of Head TIL Conditon
SAR e aured B0 il il poser 759 Wikg
SARE bor narmenal Hikd TSL pAMMmetEs noimalized o 1 TRA Wik = TS % k2]
mmmmm’{mﬂﬂnﬂm T conddicd
BAM myasred | 100 i it g 2.2 Wikg
SAR for romrar Head TSL parameten | nomakoed o 1W 2.6 Wikg = 10.5 % {ka}
Head TSL parameters al 5500 MHz
Thr ooy paramalens and calosalions waes sppisc
Temaeralure P et ity Comdustivity
Haminal Hesd TSL parameisrs 220C ] 3 e
Bigaaured Head TEL pafamabirs (@304 000 HEeeBN 4 TS mhowm @ %
| Head TEL tempealae change during sl | sosc - | —
SAR resull with Head TSL at 5500 MHz
SAR sveraged over 1 oo’ {1 g of Huead TSL Goreiton
SAF maasared 100 Py gl power A5 Wikg
SAR for nominal Hood TSL parameies remaised o 19 B4 W 1 kg = 199 % (k=)
AR swaraged ever 10 cm® (10 ) of Hasd TSL condibon
SAR mesmared 100 W el o 241 Whg
SR o e Hsid TSL parsakis reorralaed B TW 239 Wiag = 1.5 % (=2}
Carbbcabe Mg DEGMIVE-1003_Mowld Page d ot
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Head TSL parameters al 5800 MHz

Tha fnfowing andd salen] Miong waes appled,
Mominal Hoad TSL paramstors e Bl = ] 5 27 miam
Atsasured biead TSL paramaters (e TR e o R 508 mho'm & 3%
Heasi TSL mmpearsiure changs during el =03 I T
SAR resultl with Head TSL at 5800 MHz
. o

SAR gveraged over 1 em” [1 gl of Hesd TSL
SAF mansTes
ELhFE for romisal Mead TSL parmmeiars

10 S el o
| rernabired g §W

B0 Vildey
T Wiy = TS % [a=2)

AR maniunea

SAR ssaragad over 10 om” {10 ghod Head TEL | coneibion

4
100 A ol powent |
b

AR R anrriinsl Hised THL paimmess,

noTesirnd o 1W

2 3 Wy [
FLE Wi w 1R % (ke |
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Appendiz

Antenna Paremeters with Head TSL al 5200 MHz

| WPpedece, tmnalomd 1 Sesd o

401 4k - b g

| Bobusmi Loss: - 303 o)
Antenna Faramelers with Head TSL at 5500 MHz
mm“ﬂpﬂl SOANL-41 5 .
| Fastum Loss - 7.7 ol |
Antenna Farametars with Head TSL st 5800 MHz
| impedance. mansiommed i ed port §T8 51 - 4.0k .
| Aotum Loas - 21 gl |
Geoneral Anlonna Parameters and Deaign
| Eh:-inl:ll-'n: mmn 1 L] 21,1.:-1

Aftor loreg DenT use with 100 racleiea power, oy & SEgil waeng o The Sools Held T MeapoT! B0 be massured

Thee digola i misde of slancand sevmingiol coasial cable. The center conducion of The feeiing Ine (s deectly connectsd io h

Sl asin of ¥ thpoly. The ssdanna i Fergloee shan-crtused lor DC-akgrals. On some of the doche, sl end cagd

g 0060 i e Gepole S 0 Gl 0 imgeorel mmaliching ahen loaded Boconming i tha posilon & sxplsined in e
Wsassenmant CondBions” parageaph. The SAR dats &% not alecied by B chirgs. The gvinill Sipsde Mot & &

noording i e Saendan

MO moass i 10k Ul Da aDDked Lo e Cipde o, Bstauss thary mighl bard or ihe pilcensd connachions nesr (ha

feaunanl may ba daragod
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DASYS Validation Report for Head TSL

Daigs 08,1 1.2003

Test Labarstory: SFEAL, Furich, Switcerlend

DU Dipale SO0l Type: DSGEHYL; Serial: BSGHZYE - Sh: 1033

Commusication Sysiem: UID 0 - CW | Frequency: 5200 MHz, Frequency: 3300 Mikr, Freyuency: SRINY
WlH 2

Midinin parametens used: {= 5300 Milr; o = .46 S &= 35; p= 1000 kp/m'

Medium paramotens tsad: = 5500 MHr; a = 4,75 Sfmg g, = 346 p = 1000 kgimy

hexlinm parmeters wseid: [ 5800 Mz o = 5.06 8/m; & om M5 pos D00 bgfm

Phanmtoem sectios: Flal Scetion

Momuwrement Standand; DASYS (TEREABC/ANSEOGY, 19-2007)

DASY 52 Configurution

& Probe: EXI0YE - SMI803 ConvR 541 541, 5417 Calibrascd: 25122200 2, ComvP4.91, 491,
481k Caltbried: 28122012, ConsFil 81, 481, 4.81); Calibraged: 28.12.2012;

s Sengor-Surface: Ldmen (Mechamicsl Surface Dstecibon)

Elegiroaics: DARS Se6hil; Calibransd: 23.04. 2003

Phamiom: Flaf Phaotem 5.0 (Frond): Type: QDOOOPSOAA; Serial: 1001
« DASYI2SLEN13T: SEMCAD X 146,107 16-4)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MH o Zoom Scan,
disi=1.4mm (BxixTWCabe (: Messwremen prid: dx=4mm, dy=4mun, de=1.4mm

Belercass Value = 64815 Vim; Power Drif = G000 JE

Peak SAR (extrapolatedy = 20.5 Wikyg

SARIT gh = 799 Wikg SARIT0 g = LIH YWikg

Muaximum vales of SAR (measmred | = 184 Wikg

Dipole Calibration for Head Tissoe/Pin=100mW, dists18mm, f=5500 MHzZoom Scan,
disi=1.4mm (Bx8x T Cuobe [: Masurement grid: de=tmm, dy=4mm, de=14imn

Beferonce Valise = 6L.197 ¥Wim; Power Daft = 002 dB

Peak SAR (exirapolaed] = 338 Wikg

SANIL g) = 851 Woky: SARLO g) = 241 Wikg

Wfavimuam vae of SAR {mesaercd) = 2003 Wiky

Dipole Calibration for Head Tissoe/Pin=100mW, dists1hnm, f=5800 MHZoom Scan,
dist=1.demm (Sx8x7TWCube (: Measuremen gnid: dosimm, dysdmun, dr=1.4mm

Relorence VWalse = 61128 Ving Power Drifl = (008 dB

Peak SAR {exmrapolsiod) = 33.0 Wikg

SAR(T gh = 800 Wikg: SAR(I0 gh = 228 Wiky

Sanimum valeo of SAR (measursd) = 192 Wikg
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