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CALIBRATION CERTIFICATE

Object a5V - SN 817

Clibapalicy Froscodu els) FD711.9.005.01
Calibration Frocedurss for dipoele val'dation kits

Coalilpstiears edsres: Kay 11, 2018

Thic ealibration Cerlificate docunwenis the traceakilily to national elandarde, whizh realize the ghyeical unite of
measuremarts Sl The measurenants and [he uneerlainlias wilh canbdance probabiliby are glven on ke fallrwing

peges snd are per of the certifizata

All calioralions have besn conducted in the closad laboradory Fzcility: onvironmant lemporalurc2213)C and

humidity=70%.
Calibration Equipmen: used (MATE critical for calibration)
Erimarn Slandards iD# ol DalegCalibrated by, Geificale Ma.) Seheduled Cabbralion
Prevwed Meler NRPZ 1018149 04-JulA8 (CTTL, Mo J15X04258) Jun-18
Poowor sonsor NRPAZBT | 109647 07- -5 (STTL, Mo J16X04256) Jun-16
Refarance Probe EXIDVS | SH 7307 19-Fab-16(SPEAG Mo EX3-7307_Fabis) Fab-17
| DAE4 SN T 02-Fah-16[CTTL-5PEAGNo Z16-07011) Fah-i7
Seconcery Slandandz 10 & Cal DateCalibvated by Cedilizale Mo} Scheduled Calibration
Signal Genaratcr E4433C | MY4007 1420 01-Feb-18 (CTTL, Mo JAEXOE03) Jan-17 i
Medwork Analvger EEOTIC | MY48110673 26 Jan 16 (CTTL. Mo HaXGI804) Jan 47 {
ETEY I uneliam Slgnatira
Celizraled oy Zhan Jing SAR Test Engineer 211_;‘
Rovivwed by 0 Dianyuan SAR Projec Leader o u-qEF L..-"
| Approvad by Lu Elngsang Depuly Dlrecter of the laboratory r}/ﬂ ﬂh’} %
- lzgued: Jun 2, 2&15 '
This salibration cerificate shall not be repraduced sxeept in full withcul wiitlan apeeoval of the |aBoraton. |
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- CALIBRATION LABORATORY

Ak MeuS] Xueyuan Boad, Haictn Distive, Waijing. WA1R1, Ching
Tel: +BE-10-52 MBI 2073 T - P02 3040 53-2204

Ermill: ciclgdchi ngid]cm Hupelwowseshinanl.on
Glossary:
TSL tissue simulating liguid
Comvl sensitivity in TSL Y NORMx, vz
Rl not appllcable or not measured

Calibration ls Parformed According to the Following Standards:

A lESE 3k 1528-2013, "IEEE Recommeandad Practice for Lretermining he Poak
Spatial-dveraged Specific Abscrptlan Rate (SAR) in tha Hurman Hesd from Yyireloss
Communications Devices: Meagsurament Technigues”, June 2013

b} IEC §2209-1. "Procedura to maasura the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity ta the ear (fraquency range of 300MHZ to 3GHz)", February
2008

c} IEC 822092, "Procedure to measure Ihe Specilic Absarption Rala {SAR) For wirsless
communication devices uzed in cleee proximily to lhe human bedy {frequency range of
30MHz to 8GHzZ)", March 2010

d) KDDEESGE4, SAR Measuremenl Reguirements for 100 MHz to 6 GHz

Additional Documentation:
el DASY4/S Syzlem Handhook

Methods Applled and Interpretation of Parameters;

¢ Measwement Condifions: Further detalls are available from the Validation Report at the end
of the cerlificate. All Fgures stated in he cerificate arc valid al ithe leguency indicated,

»  Antenna Paramelers with TS0 The dipefe e mounted with the spacer lo position its feed
point exactly below the cenler merking of the flat phantom saction, with the arms orizntad
parallel to the body axis

o Faed Poind impedance and Retwrn Loasr These perametars are measured with 1he dipcle
positionad under the ligeid filled phanlom. The Impedance stated is fransformed from the
measuremant at tha SMA connector Lo the teed goint. The Return Loss ansures low
refiecied power. No uneertainly requiied,

¢ Elaclical Deiay: One-way delay between the SMA conneclor and the antenna feed polnt.
Mo uncartainly reguirad,

o SAR measuired” AR measuied at the slated antenna input power,

o SAR nomalzed: SAR as measured, normalized 1o an input power of 1YW at he anlanna
connacior

+  SARnr nominal TSL psrameters: The measured TSL paramelers are used to caloulate the

nomingl SAR result,

The reporled uncerleinty of measurement s stalzd as the skandad uncerfainly of
Measurement mulliplled by the caverage factur k=2, which for a nomel distribution
Corresponds fo o coverage probability of apprmvimately 85%

Corlificnte Mo 21608077 Page 2 ol 3
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Measurcment Conditions

B, +Bf- 107 30 1A3F 2504
"Il‘p-.‘f'u'1nvm R AR

EXASY swster condiguration, a3 [Er 83 0ot given on page 1.

DASY Vorslon

CASYH?

Exlrapalalion

fubvanced Exirapolalicn

52581288

Phantam

[ Dislanze D'pole Center - TSL

Zoam Swan Resalulion

Tripla Fizl Phantarm 6.9

di, oy, dz = Dmm

A n

with Snacer

Freguency

450 M-z 2 1 MHZ

Head TSL parameters
The fallowin

aramelers ang caley lalione ware apod ad,

J Cumductvity

Maminal Head TSL paramptars

Measurad Head TAL paramelers

SAR result with Head TEL

SAR measurad

| A for noming! Head TEL paramaters

Head TSL temperature change during teat

BAR avaraged over1 ont' {1 g) of Haad TEL

180 mhafm
1.81 mhoim + 6 %

SAR averagad ower 10 ot [0 ) of Head TSL

! 250 i it povver

Tempearatire Parmitlivity
2000 a2
[22020.2)°C GHEEE %
<1 ar | [ |
Conditon

TED mW g

normedizad b 1
Candil'an

547 mW fg L 20.8 % (k-3

SAR moasured

25D mW ingul puvie

BA5mW g

SAR lor nomiral Haad TS paramibers
Bady TSL parametors

Herminzl Rory TAL porwmelers

The following parameters snd caloulalions wore applied.
| 1

nermefized o 1w

HEmWN fyz 204 % (k=2}

Measumd Bady TEL paramaters

SAR result with Body TSL

Bady TSL tenporature ghange during test

SAR averaped sver 1 cor (1 gl of Bady TSL

SAK measued

SAR for omingl Body TEL paramsters

260 Y inpui poveer

Temperature | Permikilviby Gong zelivity
250 £ 7 1.35 mbedm
20T 532 L6 % 1.6 mhadm € %
wl g
Londilan ]

12.3 it g

remiriafzed 10 W

51.5 mW A £ 208 3% (k=2)

B4R averager ovar 10 cne’ (#0 g) of Body TSL

Condilien

FAR meamacd

200 Wy Inpul powar

B OT N gy

narmalzed to 109

EaK for namiral D53y TS parzmedors

Tamilfieane Wo: 2160000y

L TGERE
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Appendix

Antenna Paramaters with Head TSL

hnpedsnca Faneformed ta faed poknd

S0 2410

Reduirn Loss |

Andanna Parameters with Body TSL

27 0dR

Irepedance, franstormed (2 lead palnt [ AF 70+ 4070
Paturm Lase ! - 20.GdR
General Antenna Paramaters and Design
1259 nE

Electrizal Dalay {one <lresion) |

AMtar lomd term Leewith 100W radialed powe, anly s slight wamming of the dpsle near the fesgpeint can

ba mezeurad

e dhpole & made of standard seminald coasial calile, The cenler onductor of the fesding lIne Is direetly
oonneebad to the second amm of the dipole. The antenna is thensfore shol-cicueiled for DT -signals. On same
of the dippobes, small end caps am addad ko tha dipole arms inorder fo Improve matching when keated
according to Ihe posilion as explalned in the "Measurement Conditlons” paragreph. The SAR dets are nol
affactad by this changs. The overall dipole ength s sl according fe he Standzrd,
Mo exeezzive force must be applied to the dipa’e 2rms, beceuse they mighl bend o the soldered

connetions near e feedpoint may ba damaged.

Additional EUT Data

SPFAR

I TMenufaciurad by

Cevlihenle Wn: Z16-8M77 Frged of §
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DASYS Validation 1Report tor Head TSL Miare: 25,30 2016
Test Laboratory: CTTL, Beijing, Ching
BUT: Dipole 2450 MEz; Types D2450Y2; Serial: 245002 - SN: 817
Comuunication Systam: UTD 0, CW; Frequency: 2450 MHz Duty Cyele: 11
Medivn paramelers used: = 2450 bMHz; e = 1814 S g0 = 3878 p = 1000 kg
Plaiitain seetion: Cenler Seclion
Measurement Standard: DASY S (TEERAECIANST Ca3. 1 f-2007
DAEYS Configuration

o Prober EX3IVE « SWTI0T; Conwb( 30, 736, 7.30); Calibased: 27196200 6;

o Sepaor-Surinee: 2mm (vicchanical Surlace Datection)

v Hloatronica: DAES Sn771; Calibented: 2002016

¢ Phanton: Triple Flat Phantom 5.1C; Type: QD OO0 P51 CAz Sedal: 11614

o Mepgurement W DASYSD, Version 52,8 (B SEMOCAD ¥ Varsion 14.6.10 (7372)

Dipode Calibivation/Zanm Scan (TeFxT) (T 7V Cube 0: deasurement prid: die=5mm,
dy=%mm, dz=3min

Relerence Valne = 104,58 Vime: Power Drilt = 001 dB

Peak 3AR {extrapulutedy = 20,2 Wike

SARL ) = 13 Wiy BAR[10 ) = 6,15 W/ka

Mazimum value of BAR (measured) = 19.8 ¥y

JB [
0
-4.27
-B.55
-17.17
=170
s
21.37 | B ]
(HdlR =108 Wilkp = 1297 AR W/ kg
Cortilicaie Mo, £ 165700 Pape s alg
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Impedance Measurement Plot for Head T3L
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DASYS Validation lteport for Body TEL Lauke: 02,3 1.2010
Test Laboratosy: CTTLL, Beijing, China
DUT: Dipele 2450 MHz; Type: D2450YV2; serial; DZ4S0HYT - §N: K17
Communication System: TID 0, OW: Prequancy: 2450 Mz Duty Cyole: 121
Medium pacameiers used: £= 2450 MHz: & = L9356 Sfm; 5 = 55,17 p= 1000 kgfm®
Plwaintom section: Ledt Seclion
Measurement Stardard: DASY S (IEEEAEC/ANET Co3 . 19-2007)
IPASYS Configuraticn:

«  Probe: EX30VE « SWTIOT; ConelF(7.22, 7,27, 727 Calibeatect: 271942015,

o Bepaor-Sueliee: 2mm (Mechanical Suiface Detection)

v Electronics: DDAEA Sn771 Calibeated: 2020201 4

o Phanter: Triple Flat Phantom 5.1C; Type: QD O00 P51 CA; Serial: 11611

o Melensorement SW: DASY 32, Version 52,8 () SEMOCAD X Vorsion 14.8.10{7372)

Dipole CalilirationfZ o Scan (0 (W Cobe 00 Measovement grid: dx=5mn,
dy=tmm, dz=5nm

Relorenes Value = %5 A4 Wimg Power il = -0 04 dB2

Peal SAR feairapalaled] = 25,1 W/ky

SAR(L g}~ 1.8 Wike: SAR(I0 ) = 6.07 Wik

Faxinam valug of 5A R fnewsared) = 19,2 Wik

132

“16.30

20,37 - e
0 el = 192 Wihg = 1243 dBW/ kg

Cerlifisale Mo Z16-97077 Pape T ol
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Impedunces Measurement Plol for Body TSL
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D2450V2, Serial N0.817 Extended Dipole Calibrations
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial N0.817
2450 Head
Date of Return-Los | Delta Real Delta Imaginary Delta
Measuremen s (dB) (%) Impedanc (ohm) Impedance (ohm)
t e (ohm) (ohm)
5.31.2016 -26.988 -- 50.995 -- 4.4109 --
5.30.2017 -27.037 0.18 51.424 0.469 3.8285 0.5824
D2450V2 Serial N0.817
2450 Body
Date of Return-Los | Delta Real Delta Imaginary Delta
Measuremen s (dB) (%) Impedanc (ohm) Impedance (ohm)
t e (ohm) (ohm)
5.31.2016 -26.560 -- 47.743 -- 4.0044 --
5.30.2017 -26.006 2.09 49.534 1.791 5.1394 1.135

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the verification result should support extended calibration.

Page 9 of 54
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

10.00

=10.00

=40 .00

=&0 .00

1 Start 2,25 GHz IFBW 70 kHz

1 acdys Zh)™vae @ 7esponee 35imdus 4 Fhefonavss S ey Stas
z 1,000 |°1 D=1

I Sl 775 7H: TR 7 kE- 2o e aH [E
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2450 MHz-Body

1 Active ChfTrace Z Response 3 Stimulus 4 Mikrfanalysis S Instr Stake

IFEW 70 kHz Stop 2,65 GHz

1 Active Ch{Trace 2 Response 3 Stimulus 4 MkrfAanalysis S Instr State
37 r1] ith 0 cale 1.0000 [FL Oel1]

i 45

1 Star 2,25 GHz IFEMW 70 kHz Stop 2,65 GHz [

Page 11 of 54
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D2450V2, Serial N0.817 Extended Dipole Calibrations
Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial N0.817
2450 Head
Date of Return-Los | Delta Real Delta Imaginary Delta
Measuremen s (dB) (%) Impedanc (ohm) Impedance (ohm)
t e (ohm) (ohm)
5.31.2016 -26.988 -- 50.995 -- 4.4109 --
5.30.2017 -27.037 0.18 51.424 0.469 3.8285 0.5824
5.29.2018 -27.089 0.23 48.595 2.829 4.2789 0.4504
D2450V2 Serial No.817
2450 Body
Megsa?e?;en Return-Los | Delta Imsee(?almc Delta Ilrrr?paegc;gizzye Delta
0,

i s (dB) (%) e (ohm) (ohm) (ohm) (ohm)
5.31.2016 -26.560 -- 47.743 -- 4.0044 --
5.30.2017 -26.006 2.09 49.534 1.791 5.1394 1.135
5.29.2018 -24.159 7.10 47.562 1.972 2.6262 2.5132

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the verification result should support extended calibration.

Page 12 of 54
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Dipole Verification Data D2450V2 Serial N0.817
2450 MHz-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

40.00

10.00

=10.00

=40 .00

IFEW 70 kHz Stop 2,65 GHz [&d)!

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr Stake

1 Start 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [l

Page 13 of 54
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2450 MHz-Body

1 Active ChfTrace Z Response 3 Stimulus 4 Mikrfanalysis S Instr Stake

000 GHz -24.159 4B

40 .00

10.00

-10.00

-40,00

IFEW 70 kHz Stop 2,65 GHz

1 Active ChfTrace Z Response 3 Stimulus 4 Mikrfanalysis S Instr Stake
mith (R+3x) ale 1.0000 [F1 Del]

oo GHz 4

1 Start 2,25 GHz IFEIN 70 kHz Stop 2,65 GHz [=N4

Page 14 of 54




B D el ' EEE' - Report No.: C180611S01-SF

_M‘“—‘ " In Callsboration with

s CALIBRATION LABORATORY
Aty B 3L ucivan Road, Daidicn Disrict, Dedling. 100191, Cliina

{;N AS o

W GAL BRATICN
Tarle +86- 106200533 207 Fae: 105-10-62300630- 2504 CHAE LGST)
Lewnnl: cllirgelons bl com Flijps o cl:imng! wm
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CALIBRATION CERTIFICATE

. e, PR ]
& i 1A,

| Qhbjaat DESH22 - BN 1005

Callbrs =l
ration Procodursis) FD-2 172 005-01

Callbration Procedurss for dipole validation kits
Callbraton dats May 25, 2015

This calbrstion Certficale documents the Iraceebiity to national standards, which realze ma paysical Units of
measursmentsisl) The eeasurenents and tho uncerlainties with confidence probabiity 2re given on ihe fallowing

pages ano ane part af he cartificte

Ml cabbrations have been condusted in the closed Bhomabony facilte: environment emgacaturefa:se and
bl ity=T0%.

Calibretion Eguipnent vsed (M&ETE aiticsl far calbeadinn)

Primary Gtanderds D4 CGalDale{Caltuated by, Ceritcala No ) Seheduled Callbration
Powsr Meter  NRFZ2 [ 101919 L -bul-15 (03T T L, Mo 15X 58 Jun-16
Powar sensor WRP-Z51 - 101547 M -Jul=15 (GTTL, Noud15X0425E6) Jup-15
! ReferenceProhe EX3DWS | SN 7307 19-Fob-16/EPEAG Ko EX3-T307_"eb16) ieb1v
DAL 4 aM T 02-Feb-16{CTTL-3PEAG No. 23E-97011) Feb-17
Secondary Standards I # Cal Date|Calihraled by, Cartificate Ma.) Schedulad Callbration
Signal Generator E44580 | r-n‘mmm.rm N1-Feh18 {CTTL, Mo, HEX00RE7) Jan-17
Metacrkanahzer S5071C | MYag110873  26-Jan-18 (EFTTL, M JABXODARA) JanAT
Marme Funztion Signate
Calibnatedd by dhianJing BAR Tesl Enginzer ‘gi ;’
Raviewed 0 Dianyusn SAR Project Leadar o —-"'D"—‘zf'“."{-
Approned by Lu Bingzong Lepuly Lirecdor of the labomlory Iffk\b il‘a‘gfz

lzeued: May 31 2n1ﬁ
| This calibration cartilicale shall rol e reproduced escepl ol welinsul written approval of the 1zkoestory

Corlifizle Mo £16-9F Pagrz | of 6
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Til: +RA-10-0230-4133-2070 Froi: +B0-10-6230:0 5 -2 504

Eemzil; colbitching .cam Ehpedtwyve chive o
Glossary:
TEL tisswe simulating liguid
ConvF sensitivily in TSL/! NORMx, v,z
A, nel applicable or not measured

Calibralion is Performed Aceording to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Praglice for Determining the Peak
Epatial-Averaged Specific Absorplon Hate (SAR) in the Hurman Haad from Wircloss
Communications Devices: Measurermenl Technigues”, June 2013

b} IEC 822091, "Procaedurae to measure the Soecific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of J00MHF to SGHEY, Felmiary
2005

o) IEC 82208-2, "Procedure lo measurs tha Specific Abscrplion Rate (SAR) For wirsless
gommunication dovieos used in close proximily to the human body {frequency range of
J0MHz f2 6GHz)", March 2010

d) KDBLGSE6S, SAR Measurement Recguirements for 100 WHz to 6 GHz

Additional Documentation:
g} DASYHS System Handbogk

Mathods Applied and Interpretation of Farameters:

¢ Moastrement Conditions: Furlher delails are available ficin e Validalion Rapoert at the and
of the certificate. All figures slaled in e caililicate are valid at the frequency indicated.

e Anlenns Paramelars with TSL: The dipoke is mounted with the spacer Lo position its fasd
point exactly below the center marking of the fiat phantam section, wilh the ames orirntad
parallzl to the body axis.

e Fead Point impadance and Redwn {nss: These parsmeters are messuied Wilh the dipole
posifionad under the liguid fillad phantom. The impedance statad |s transformed from the
maasummant &t the SMA conneclar to the foed point The Relurn Loss ensures low
refiected power. Mo unceralnly regquined.

e Clecivical Delay; One-way delay between the SMA connecter and the anlanna feed poinl.
Mo uncertainty raquired.

¢ SAR messured SAR measured at the staled antenna inout power,

»  SAR normalized: SAR as measurcd, normalized to an input powser of 1 W at the anlenna
connector.

e BAR for nominal 5L perameters: The messured TSL parametars are used lo caleulale the
nomingl SAR resull.

The reporled uncerlainly of measurement s slated as the standard un-:ertﬁl_nt',' of
Measuremen mulliplied by the coverags factor k=2, which for a normal distribution
Corresponds 1o a coverage prababilty of approximalaly 95%.

Corificate ™o Z15.0707H Pupe 2 o 16
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Byl ; -,:||I'1'_§:'I| milil.cvan Hitp Feranwchmalilce

Moasurement Conditions

[WASY syslean conliguralion, as far as nol given on gege 1,
nAagY Varshon s RE

L B A 126

Extrapalalion Advancad Crirapolaticn

Phantam Trip'e Flat Phardom S1G

Diztanca Dipole Genlar - TSL 1 rmin

e, dy = & i, e = 1.4 aum
A0 H # 1 BH
SR MHe 1 MH:
SE00 MHz £ 1 MHz
SEQD MHz £ 1 MHz

GOCT MMz + 1 WMEHE

| Zown Zeun Resolulion

Fregueney

wilt Spocer

Gradod Batio = 1.4 (£ direction)

Head TSL parameters at 5200 MHz
The bollovdrd paramaters and ralanlatlons wars appier

Temperalira Permittivity Gaond uetivity
Bioringl Head TAL paramelars 2e0en 6.0 460 MW
Measured Head TEL parameters 220205 ‘ IELG % .51 mr-c.uﬁ'.rl- tfi"ﬁ-
; Haad TSL tamperaturs change durfng fost B2 i | — |
SAR rasult with Head TEL at 6200 MHz
Sha averaged overd ewt® (4 ) of Head TSL Conditbon
100 i inpual groeer N -??ﬁ m'h"“g

EAR mesaurad

EaR for nominal Head T3 paramabers

SAR averaged over 10 o |10 g)af Head TSL wandklon

noracatizacd b W

778 MW i £ 210 % (k=3)

EAR recasured 100 W iinpLit

SAR for nomingl Head TSL peramesters

nannalized o 1W

el 2. N g

222 W fg & 22,2 % (k=2)

Cortificnte Mes L16-00000% Page 3 of 16
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Arhi- Mo Smeyua ond, Haidian Dishicl, Reiing, 100101 Chisg

Tal: #2010 A2T04ET5- 20T
| Ee | B e e e

Head TSL parameters at 5300 MHz

Fag: M 15240482 3-0314
Hripadtvewsochinn Len

Tha fallawing parameles and calaulefions wars apphied.

Conductivily

Temporatura Permittivity
Nuorminal Hegd TSL paramaters 0D i e 4,76 mhoim
Waas ured Hean TEL |:u.'u;'na||ru B30+ 102y " I LEY 471 I'|1|I|'_nr-li'l EG%
.He-au;l I'SL tmnperalura changn durlng test R - )
BAR result with Head TSL at 5500 MHz
Condifinn

|_E_iAR averaged aver1 o’ [ ) of Hoad TEL

SR measwed

SAR for nomiral Head TSL parameiors

100 vy 1 powar

B0 N g

nioreea iz ad bo {1y

BLO mW g £ 23.0 % (k=1)

EAH measurad

| 8AR averaged over 10 o’ (10 ) of Haad TSI

Condilion

0o inaat o

SAR far nam sl Haad TSL paramebers

Head TBL parameters at 8600 MHz

Thi fliwing peram sters and zalaulaBone wers spphed

meamafized 1o 4w

230 mw g

230 N g £ 322 % (k-2)

Nominal Haad TS5L parametnrs

Measured Head TEL pararmelars

Head TSL tem peralura changs during tess

SAR result with Head TSL at 5500 MHz

SAR averagsd wver 1 @i’ {1 g) of Head TSL

Teanperaturs Parmibtlvity Cotidustivity i
2200 BE 496 mhzim |
{220202)°0 J64 £ 6 % 45 i £ B %
=1.0 %0 — —
Condibun

SAR messured

FOO iy inprl prwesr

S8 for norsinal Head T30 porame ey

| BAR maasyurad
SAR kor rwninal Head TS aaramelars

SAR aversged overdt on® (10 ot of Hoad TEL

rormalzad ly 1%

322 miig

BZE W i & 230 % (k=¥)

Conddllian

100w inpurs pawener

233 W

normalized 1o Tw

234 W ig £ 22,2 % (k=] |

Cerlhifieabe Mo 21 27078

Paga d ol 15
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Aol 5o Fuzunn B, Fluiclin Disizaa, Beilleg, BO0ET, Ching
Tel: Hé-D-f 270 I0LS-207h Frs: +56-34 1AM -Z30 |
E-wail; ¢HIw i 1L e in . len

Head TSL parametsrs at 8600 MHz

Ty fal'mwding prrarelass and 3 culsliong yere applied. .

Tmrlpsmtllm Fermldlviiy ) Dundurf!lvlty _}
Nnmlnnl.l-lead T4 paraml:ub:rs“ 22, |:‘.- MH [ N - -_m_. )
Measurad Heal TSL paramelers [ 4 {J e _:3-13:3 165 -h.m relntin £ 8 '-‘.-E-
Head TEL torperature Gl.'I;H!!JEI during tas; =100 i - -
SAR result with Hexd TSL at 5600 MHz . .
| §4R averagod over 1 ey’ [1g) of Head T8I | Gondklan

: SAT measer-ed

. EAR rur n:umlnul Hesd TS paramala 5

narmalizad 1o 1

Carndition

SAR aweraged aver 14 e H0ah of Head TEL

100 A ApUE o

+ SAR reetursd SE0 el |k power

.10 i g r

H??m'ﬂl’fu"‘ﬂﬁﬂ T [H—E]-

A g

| S8R tor momimal | leod TSI nAarrmalarg nonmalized 1o 1%

A0 Wt 222 % (k=3

Hoad THL parameterﬁ at 5800 MHz

Tempnraturﬂ Parmili vy Uanructivity

Mominal Heatd TS, |:|aramafara 22 Cl o AR <A 2¢ mhodim
FH'IeaaurerI Haad TSL paramrztpm |:22.IZ| 2023 AR S BT mholn - 6%
Head THL taniparature ciangs durlng beat 21.07°G —

SAR rosult with Head TSL at 5500 MHz

|1 g) ol Head TAL Conidiliun

S.E.R awaraged m'ar1 o’

| LIk ekt iRpLIE peear

TAG MM g

SaR ncas, re:ﬂ

1
————_—

'

1

SAR T|:|r nomina® | Bae:d If:l |namnwrf'r'|

mrma'rzeu:l e |

AR ave-fanad over M gt 1 g of Hael TEL Gnndl!lnn

L mcas.,*ecf

N0 by in pllt pu'."cr

rerralized 1o 16

AR 1ar fominal Hr;a T3L p=|r=|rr BLH 5

TS iy 3 20N =D

AATmAT Yy

234 i g & 23R % (k=2

Cenificat: Mo A4 7R Page 4ol 14
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Body T5L parametars at 5200 MHz
The follwing paramsters and calculalian: wera spplisd

Temperatiors Fmrnlﬂl'.-.l.l::,' l:untluu-tivi!r
Neminal Body TAL paraimelors 22050 48,3 530 mhain O
Measured Budy TEL paramaters Ran+0e ‘Ii‘: . A4t 6% 5,40 |'|1:|l:';|;|-n L%
Body TEL tamparature ﬂmanga diming lest =100 - -
8AR result with Body TSL at 5200 MHz
Tnneiiaa

SAH sworsged over 1 cor’ (1 gl of Body TSL
SAR manzuned

100 1V inpul powear

7ATmA

SAK for seuminal Body TSL pararr.sters e malized do 1A

Gz nchilignn

SR averaget ovar 1 o’ {10 gl of Backy TAL

| 745 W g £ 33.0 % [k=2) '

100 ' inpul pawar

FAR meazured

narmal-zad 12 19

EAR for nominel Body TAL paremelars

214 MW g & 2L T (k=)

214 mW g

Body TSL parameters at 5300 MHz

The futcwing parameaacs and cofeuladons won applicd.

Tomp eralune Parmittivity Conductlhvity
Hominal Bady TOL pavarelers 2200 459 842 mhaim
Measured Bedy TEL paramators (230 11_21 i L8389 5.5-'1 mhodm 4 G o
Body TSL .IT!!.mpnmru e hainipe during teal <l.0eC
SAR result with Body TSL at 5300 MHz
BAR avernged over 1 cii’ (1 g) of Body T5L Cendition ]

SAR mazsired 100 mi¥t input powar

SAR bur mominel Body TS50 paramedans nernaltized 1o 1w

TE.EZ Wi & 230 % (h=2]

7rAmN g

BAR awaraged ovee 10 i (10 g} mf Bocly THL ! Lormdiln

| SAR measured 100 P InpUl gower

L2y

K far naminal Bady TSE paramnbors narmalized 1o 18

Coerlificnle Wo: Z16-9004 Pige 6 of 16
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Bady TSL parametars at G500 MHz
Tha bodlovdng parameters and ca'culsions wane applied. _

Tamperalure Parmiitivily Corduclivily

Noaninal Body TEL parametera 20t | 4E G 0,545 mihotm

Maasurad Bady TSL paramelars (#2003 490 +4 W EABmhohn+ B 5%

Body TEL Wmperaluse ¢ hamge durbng lest <1000 | -

SAR result with Body TSL at 5500 MHz o

SAR averagud over 1 l.‘ll..'i3 {1 b of Body THL Lk in
SAR mezsured - .1-fll} iy inpu poar 40 g
SAR Tor norinel Sooy 150 pRrameters pormalizad o W B b g & 230 % (k=E)
SAR avaragad over 10 e’ (10 g) of Body TAL _c?.l.'liﬂh'-'ﬂ
BAF measmad TUE I InpLE poer RN g
AR for reminal Gody TSL sararelers nesrnalized 1o 9% I mWigs i:-_.z P (h=2)
Body TEL parameters al 5800 MHz
I he fellewing peramefers and calboulations were epolied. R
Toemperature Boranilttbvily Conductivity _l
. Hominal Body TSL paramelsrs ) 22075 44 5 & whefin
Mizas urcl Body TSL mmmnh:-r.s“.m_ (EE0E0.2) 19026 % 570 mham & § %
Bady TSL temparature chanpe during fest Ll - =
SAR rasult with Bady TSL at 5600 MHz
SAR avaraged ovar 4 cms’ (4 g of Body TSL Conditinn
S8 measwmed TUL ' mpul o P Fa
28R for nominal Body TSL saramelars narmal zad te 1 a3 E_I‘-l‘..T;I'u.f.iu + 230 Y (kmZ)
SAR averaged over 10 o’ 110 a) of Body TEL  Gonditien
SER raacumad - 1.03 iy Input power 2.6 ! F g
| SAR for narring Body TEL parameters . marmmslizes (o W 22T Wl fy 222 % (k=)

Cortitizate Mo A054UT07R Pazay of 1n
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Body TSL paramelars at 5800 MHz

The folimwing parsmelers erd caloalulon s wend Jppied,

Fax: 2610023 04535-2.504
il dwswwelinsiler

Temperalure Parmittivity ‘ Ganduelivity

Mominal Body TSL parameters i | pacc £R.2 .00 nhovrn
E.u ured Doty TEL pnran;;ars ' (220402 "G 487 — A % 653 whotn G T

By TSI 1¢+r.|m-r.:-!.l.1m nh.:wgn during teal | <1.0°C

SAR result with Body TSL at 5800 MHz

SAR pveraged over 1 2 {9 g) of Budy TAL Coneiiinn -

AAR measyned 100w il power £ T W g

SAR r;.:|- naninal Body TSL p.alali-'gstara nammalized 1a 16 B FT.2 mW g + 23.0 % [h=2}
| SAR averaged sverdd cw” (10 g) of Bedy TSL Condilizn |

SaR nwsmuied 100 A inpu povear i 51’ iy -'?

SaR lon nomioval Body TEL paramaters ) narmializsd b 1 38 W g & 22,2 % (k=2)

Cwilificate Mo £16-25078
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Irpadanca, iransformen o fead point

Featum Losy

Antenna Parameters with Head TSL at 5300 MHz

A0 - H.AG0
SFLRT T

-

ImpRzance, fransfasmad to fend palnt

Hibwrr Loss

AT.20- 2060 [
- 26248

Antenna Parameters with Head TSL at 5500 MHz

Irrpedance, iransformes ko lead point

£1.40 - 5310

Raturn | nse

Antenna Parameters with Head T8L al 5800 MH:

- 25 iR

Irnpedance, (raaskrmssd (0 feed poln

Fobuin Leas

B6.801 - 1 03i

- 26.0dE

Antznna Parameters with Head TSL at 800 MHz

. Impadanca, rarsformes ba faad pom

Ralun Loua

LA - i
= 23,4408

Antenna Paramoeters with Bocdy TSL at 6200 MHz

)
| Impedance, ransfarmed o fesd palnt

i Hebuim Loss - 20.04B
Antenna Paramaters with Body TSL at 5300 MHz
hnpedance, Fansformed lo feed poind 4770 - 1,380 I
Reuirr Ligs ade
Cerlilmmle puog Z10-Vr078 Page & of 14
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Antenna Parameters with Body TSL al 5500 MHz

Impedance, transfarrmsd *n fead paint 0D - 3 ESI |
Feurn Loss - 25.54E J

Antenna Parameters with Body TSL at 5800 MHz

{ Imgrdanee, dransformed to lead puint 58.50 + DAY

Rabuim Loas #1.4dR

Antenna Parameters with Body TSL at 6800 MHz

Imzadance franshormed 12 fzed poinl ' SLAR-8A50

Figturm Lass | - 57 AR

—

Ganoral Antanna Parameters and Design

|Emtrtnl Melay {nne direcfion) 1308 ne

Alter long term usc wilh 1008V radiatad power, only a slight wamming of the: dipole near fa feadpon| can
be measured.

Tne dipale Is made of standard zemingid coaeial cakble, The canter canductor of the fesding line iz directly
eannactad o e second arm of 1he dipole. The antenna is theretere shol-drouited for DC-signa's, On some
of the dipaies, small end caps are added le the dipo'e arms in order ko improwa matching whan loaded
mooording Lo tha position as explained in the "Maasuramenl Condilions™ paragraph. The SAR data are nol
lfected by thls change. The overall dipala lenglh is stll eccording to the Standard

Mo excesswe ‘ome muzt he applisd o Ihe dipoke arms, besause thay michd bend or the soldaied
ronnactions near the teedponl ey be damaged.

Additional EUT Data

e anulasaured by SPCAG

Cerlifewle Mos Z16-97078 Mage 10l 16
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LASYE Validation Report for Hesd TSL Dafe: 08,23 2018

Test Laboratory: CTTL, Eeijing. China

DUT: Dipole 5GHz; Type: D8GH2Y2; Serial: DSGHzV2 - SK: 1095
Communicafion Syslem: CW; Frequency, 5200 MHz, Frequency: 5300 MH:,
FFrequency: 5500 MHz, Frequency: 5800 MHz, Frequency 5800 MHz,
Madium paramatare uead: T = 5200 MHz; o = £.614 mhodm; &r = 36.52; p = 1000
kgfm3, Medium parameters used: f= 5300 MHz; o = 4.713 mho/mn; er= 35.71,p =
1003 kg'm 3, Medium paramaters used: f = 8900 MHZ; o =4.911 mho/m; or = 36 41,
f = 1600 kgimed Medium parameters used; f = 36800 MHz o = 5,008 mbedm; s =
SE.27: = 1000 kgdmd, Medom paiamelars used: = 5800 MHz; o = 5471 mhaim;
£ = 368.05; p= 1000 kylm3,
Phantcm section: Center Seclion
Measurement Slandard: DASYS (IEEE/NECIANS] CG3.78-2000)

DASYS Configuration;
+  Propba:; EX30VY - SNTI0T; ConvF(5.32 582 8 52); Calitwated: 201 8/219,

CunvF(5.02,5.02,5.02); Callbrated: 2018/2/18, ConvF(4.85,4.854.85);
Calibrated: 201672119, ConvF{4.52.4.52,4 .52); Calibrated: 20716/2A12,
Convi{4.45.4.45,4.45); Calibraled: 2016/2113,

*  Sensor-Suiface: 1.4mm (Mechanical Surface ODelection)

*  Electronics: DAE4 Bn771; Calibraled: 2016/2102

»  Phantors: Triple Flat Phantern 5.1C; Type: Q0 000 P31 CA; Serial: 116173

+  Measurement W, DASYSZ, Yersion 528 (8); SEMCAD X Version 14210
(7373

Dipale Calibration IPin=100mW, d=10mm, f=5200 MHz/Zoom Bcan,
dist=1.4mm (Ax8x7)/Cube &: Measurerment grid: de=dmm, dy=4rmim, dz=1.4mm
Reference Vale = 71.75 Wim; Power Drift = (.00 dB

Peak SAR (exfrapolalad) = 31.7 Wikg

SARM g) = 7.76 Wikg; SAR{MD g) = 2.21 Wk

Maxirmum valus of SAR (measurad) = 18.7 Wikp

Dipole Callbratlion Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm [BxBxT Cube 0; Measurement gnd: dx=4mm, dy=dmm, dz=1.4mm
Refaranca Valie = 7342 Wi, Power Qrilt = 0.01 JB

Feak SAR (extrapofated) = 33.8 Wiky

SAR(T gy = 8.07 Wikg: SAR(10 g) = 2.3 Wiky

Maximum value of SAR (meastred] = 19.5 Wikg

Centifeate Bo: ZI6-0A78 Fage 11 o 14
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Dipole Calibration /Pin=i00mW, d=10mm, f=8500 MHz/Zoom Scan,
dist=1.4mm (BB xTHCube 0: Measurement arid; de=dmm, dy=4mm, dz=1.4mm
Feference Value = 7244 vim: Power Drift = 0.00 4B

Frak 8A4R (exiapolated) = 36,1 Wy

SAR(1 g) = 8.22 Wiky; SAR{10 g) = 2,33 VWkg

Masimunn valisz af SAR [maasurad] = 1808 Wkp

Dipele Calibration Pin=100mWW, d=10mm, f=5600 MHz/Zoom Scen,
dist=1.4mm (Bx8xTHGUbLe I Measuramant gric: de=dmm, dy=dmm, dz=1.4mm
Refarance Value = 72,62 W Powar Orif: = -0.05 4B

Paak SAR (exirapalated) = 4.9 Wikg

SAR(T g} = B.19 Wikg; SAR(10 g) = 2.33 Wiky

Pdaeirum value of SAR (measured) = 19.7 Wikg

Dipole Calibration /Fin=100mW, d=10mm, =500 MHziZoom Scan,
dist=1.4min {ExEx7)ICube 0; Measuremen! o, ch=dmm, dy=4mm, dz=1.4mm
Raferarca Valua = 7213 Wim: Poweer Drfl = 0.00 4B

Paak SAR [exirapnlalad) = 34.6 wWika

SAR[M g) = 7.83 Wikg; SAR(10 g) = 2.2 Why

Maximum valus of SAR (measurad) = 19,3 Wikg

=L
=410 : i
b '
50,00 e
0B =193 Wkg = 12.86 dBW kg
el Fiears SWa: 21097070 Prpe 12 af 16
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Imnedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Dade: 0826 2018

Test Laboralory: CTTL, Beijing, China
DUT: Dipole $3Hz; Type: DBGHzVE; Serial; DHGHZVE - SN; 1085

Communicalicn System: GW, Fregueney: 5200 MHz, Fregueney: 5300 MHz,

Frequengy; 5500 MHz, Frequency; 5600 MHz, Frequency: 5800 MHz,

Mediuny parameters esad: [= 5200 MHz: o = 5,381 mhofm; gr= 4636, p = 1000

ko/m32, Medium parametars uged: f= 5300 MHz; o= 5.513 mbodr; or = 48,26, p =

1000 kg/m3, Madivm paramatars nsed: 1= 5800 MHz; o = 5582 mhofm; or = 49.14;

p = 1000 kg/m3 Medium paramelers used: f = 0600 MHz o = 5703 mho/m; er =

49.04; p= 1000 kgimad, Medium paramaters used: [= 5800 MHz: o= 5832 mhofm;

er=40.71; g = 1000 kg/m3,

Fhantom seclion: Right Section

Meaazuement Standard: DASYS (IEEE/EC/ANE] CE3.15-2007)

UASYS Configuration:

v Probe: EX30VE - SMNT307, ConvF (.48 4.48 4.48); Caibraled: 2016/2/1%,
Gonk (4,28 4 50 4299 Galihrated: SOTE219, GonvE (397,387,387
Calibratad: 2016/2/19, ConvF(3.72,3.72,1.72); Callhrated: 2016/2M15,
CenvF(3.21,2.91,3.91), Calibrated: 2016/2119,

¢ Sensor-Surfaes: 1.4mm {Meshanical Surface Deleclion)

= Flectinnics DAFY Sn771; Calibrated: 204 62402

»  Phantom: Triple Flat Phantom 5.1C; Typs: QD 000 P51 CA; Sarlal: 116173

*  [Measurement SV DASYS2, Verslon §2.8 (8], SEMCAD X Version 14.6.10
(Ta72)

Dipole Calibration Pin=100mW, d=10mm, {=5200 MHz/Zoum Scan,
dist=1.4mm [BxBxTWCube 0: Measurement gnid: dx=dmm, dy=4mm, dz=1.dmm
Refzrence Value = 6818 Vm; Power Ciill = 0.03 dB

Feak SAR (extrapolated) = 27.9 Wik

SAR(T () = 7.47 WK, SAR(10 g) = 2.14 Wikg

Maximum value of SAR (measured) = 17.0 Wy

Lipele Calibration Pin=100mW, d=10mm, =500 MHzZoom Bean,

dist=1 dmm (BxBxIWCube & Moasurement gid: de=dmm, dy=dmm, dz=1.4mm
Refergnce Value = 65.52 Wimy Pawer Drift = -0.02 dB

Paak SAR (sxlrapolated) = 22,9 Wikg

BAR[1 g} = 7.74 Wikg: BAR[10 g) = 2.2 Wiky

Maximum value of SAR {measured) = 17.8 Wikp

Lerfificabe Moo A0V FPape 14 el i
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mf‘ In Ca!'shworazion v th
g FF, 8. p & a4
e CAUBRATION LARCRATORY

fuld; Mo 51 Xueyuan Faoad Haidian Diddrict, Bzidee, TRHYT, Cloon
Tl +d6- 6235 MAT3 7073 Fawr 450 (A2 TGT5 Pl
E-cnan b il ompall Lo Hitlp Werwpn | inall e

Dipola Galibraiion fPin=100mW, d=10mm, t=5500 MHz/Laom Scan,
dist=1.4mm (ExBx7)Cube I Moasurement grid: de=4mim, dy=dmm, dz=1.4mm
Reference Value = 66.84 Vim, Power Diift = -0.00 dB

Peak SAR (extrapolated) = 3008 Wilikg

SAR(1 g)=98.1 Wikg; SAR{10 g) = 2.36 Wiky

Maximam value of SAR (messurad) = 15.5 Wikg

Dipale Galibration /Pin=100mW, d=10mm, I=53600 MHz"Zoom Scan,
dist=1.4mm (Bx3x7FCube O: Measurement grid; dx=dmm, dv=4mm, dz=1.dmm
Feference Value = B8 6B Wm; Power Diifl = (.01 R

Peak SAR {exlrapolated] = 30.6 Whg

SAR{1 g} = 7.97 Wikp; SAR({10 g) = 2.26 Wikg

Maximum value of 3AR (measured) = 18.5 Wy

Dipola Calibration /Pin=100mw, d=10mm, f=5800 MHz/Zoom Scan,

dist=1. dmm (8xBxT)/Cube 0; Measurement grid; dx=4mm, dy=4dmm, dz=1.4mm
Relarence Value = 6324 Wim, Power Ciift = 0.04 dB

Peak SAR (extrapolated) = 31.6 Wiikg

SAR{1 g) = 7.71 Wik, 5ARMD q) = 217 Wikg

Mazimurn value of SAR {(mesasured) = 18.2 Wiky

-1.82

] -1 7,04

PB.AT

A

=441 it

0 dB = 18,2 Wikg = 1280 dBWky

Cortitivate Mo Z1a-07078 Faze 1s ol 1
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D5GHzV2,Serial N0.1095 Extended Dipole Calibrations
Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test frequency to
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reduce uncertainty in the power measurement

Per KDB 865664 DOL,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration

interval can be extended.
Justification of the extended calibration

D5GHzV?2 Serial N0.1095

Head
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
0 (ohm) (ohm)
5900MHz 5.25.2016 | -25.102 - 49.185 - -5.4603 -
5.23.2017 | -23.827 5.08 48.677 0.508 -5.2048 0.2555
5.25.2016 | -26.188 - 47.200 - -3.8631 -
S300MHz 5.23.2017 | -27.825 6.25 46.373 0.827 -3.9051 0.042
5.25.2016 | -23.945 - 53.440 -- -5.6064 --
5500MHz
5.23.2017 | -25.614 6.97 51.413 2.027 -5.6890 0.0826
5.25.2016 | -24.034 -- 56.621 -- -1.0375 --
5600MHz
5.23.2017 | -24.251 0.90 55.234 1.387 -1.4716 0.4341
5.25.2016 | -23.416 -- 53.000 -- -6.2849 --
5800MHz
5.23.2017 | -25.872 10.5 54.861 1.861 -6.7383 0.4534
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D5GHzV2 Serial N0.1095
Body
Return Delta Real Delta Imaginary Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
. (ohm) (ohm)

5.25.2016 | -28.955 - 49.469 -- -3.5100 --
5200MHz

5.23.2017 | -28.384 1.97 50.314 0.845 -3.56312 0.0212

5.25.2016 | -30.378 -- 47.724 -- -1.8910 --
5300MHz

5.23.2017 | -31.358 3.22 46.806 0.918 -1.5284 0.3626
5500MHz 5.25.2016 | -25.463 -- 54.013 -- -3.8327 --

5.23.2017 24.064 5.49 52.539 1.474 -3.5216 0.3111
5600MHz 5.25.2016 | -21.389 -- 59.271 -- 0.8789 --

5.23.2017 | -22.755 6.39 58.225 1.046 0.8415 0.0374
5800MHz 5.25.2016 | -22.374 -- 55.140 -- -6.1476 --

5.23.2017 | -23.183 3.62 55.119 0.021 -6.6894 0.5418

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial N0.1095

D5GHzV2-Head

L AcHw= Chy~raze 2 ReEsporse

3 Etrubs o Mbraoalsls 5 Instr Stshe

FTINNT]

0,000

=1n.rn
qa.CO

=E0.C0

L Achws Ch)raze 2 ReEsporse

TR bz

tiop koibe [N

Rrea

FEbrubs o b aoalesls 5 Irstr Stsee

Lokka L ocH:

NI o]

tiop kribe AN 1
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Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Body

L Awliv= ClyTia2 ZRespoaose 5 5kinoke  GRE A absic 5 losle Shele

B 4d: Loo Mg Lo .uodes paf uoLuuske [F1 a7 ]

[NIERT]

LILTLTETL

—LU.LL

L kaH boH: B U BH: =ton b ik [

L Aalivz ClyTrace ERespase 3 5limubs S ME & gbsic 5 Iosle Slcle

ook bocH2 R B U EH2
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D5GHzV2,Serial No.1095 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial N0.1095
Head
Real Imaginar
Date of Measurement LcF)esestlz(rer;) [z((:_/(l)t)a Impedance (I(D)ﬁlrtne; Impegdancye (?)ﬁlrf;
(ohm) (ohm)

5.25.2016 | -25.102 -- 49.185 - -5.4603 -
5200MHz | 5.23.2017 | -23.827 5.08 48.677 0.508 -5.2048 0.2555

5.22.2018 | -26.862 12.7 47.532 1.145 -6.1655 0.9607

5.25.2016 | -26.188 -- 47.200 - -3.8631 -
5300MHz | 5.23.2017 | -27.825 6.25 46.373 0.827 -3.9051 0.042

5.22.2018 | -25.320 9.00 48.807 2.434 -4.4805 0.5754

5.25.2016 -23.945 -- 53.440 -- -5.6064 --
5500MHz | 5.23.2017 | -25.614 6.97 51.413 2.027 -5.6890 0.0826

5.22.2018 | -23.590 7.90 53.521 2.108 -5.8153 0.1263

5.25.2016 | -24.034 -- 56.621 - -1.0375 -
5600MHz 5.23.2017 -24.251 0.90 55.234 1.387 -1.4716 0.4341

5.22.2018 | -23.090 4.79 55.313 0.079 -2.5733 1.1017

5.25.2016 | -23.416 -- 53.000 - -6.2849 -
5800MHz | 5.23.2017 | -25.872 10.5 54.861 1.861 -6.7383 0.4534

5.22.2018 | -22.422 13.3 54.414 0.427 -4.4282 2.3101
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D5GHzV2 Serial N0.1095
Body
Date of Measurement LORSeStLé(;r]B) IZE(()%/(I)t)a Impzzzlnce (Igﬁlrtna) I:;lnpaegdlgiiye ([O)ﬁlrtna)
(ohm) (ohm)
5.25.2016 | -28.955 - 49.469 -- -3.5100 --
5200MHz | 5.23.2017 | -28.384 1.97 50.314 0.845 -3.56312 0.0212
5.22.2018 | -25.958 8.55 52.199 1.885 -4.6389 1.1077
5.25.2016 | -30.378 -- 47.724 -- -1.8910 --
5300MHz | 5.23.2017 | -31.358 3.22 46.806 0.918 -1.5284 0.3626
5.22.2018 | -31.977 1.97 47.574 0.768 -2.2357 0.7073
5.25.2016 | -25.463 -- 54.013 -- -3.8327 --
5500MHz | 5.23.2017 | -24.064 5.49 52.539 1.474 -3.5216 0.3111
5.22.2018 | -27.492 14.2 52.853 0.314 -2.5726 0.949
5.25.2016 | -21.389 - 59.271 - 0.8789 -
5600MHz | 5.23.2017 | -22.755 6.39 58.225 1.046 0.8415 0.0374
5.22.2018 | -24.309 6.83 57.518 0.707 0.7994 0.0421
5.25.2016 | -22.374 -- 55.140 -- -6.1476 --
5800MHz | 5.23.2017 | -23.183 3.62 55.119 0.021 -6.6894 0.5418
5.22.2018 | -24.297 481 53.157 1.962 -5.6473 1.0421

The return loss is < -20dB, within 20% of prior calibration; the
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Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Head

Laczve ChiTrace ZResporse I Ztimdus 4 Merfonslyslz S I-shr Stazz

og Mag 10.U0dES Paf UL

1 fezwe ChiTrace  ZResporse 2 Stimuuz 4 Magonslsis S I-str Stac=

I T TIT TR
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Dipole Verification Data D5GHzV2 Serial N0.1095
D5GHzV2-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkr/analysis S Instr State

40 .00

10.00

-10.00

=40 .00

—

Start & GHz IFBM 70 kHz Stop 6 GHz [l

L acHv=ChpTraze ZResporse 3 Stirubes o Wk analsls 5 Irstr Scahe

Lok LocH: IFES) 0 LH: soop kike [
| R
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