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Aceceptable Conditions for SAIRR Measurements Using Probes and Dipoles
! Calibrated under the SPEAG-TMC Dual-Logo Calibration Program (o
Support FCC Equipment Certification

i The aceeptable conditions for SAR measurcments using probes, dipoles and DAEs
calibrated by TMC { Telecommunication Metrology Cemter of MITT in Beifing, China),

I uider the Dual-Logo Calibration Certificate progrm and quality assurance (QA)

i protocols estalilished between SPEAG (Schmid & Parer Engineering AG, Switzerfamely
and TMC, to support FOC {118 Pederal Conmmmmtcations Ceonnnission) equipment
certification are defined and deseribed in the following,

I3 The agrecment established between SPEAG and TMC is only applicable 1o

| cilibration services performed by TMO where iis elients (companies nnd divisions of

stich companies) are headguartered in the Greater China Region, including Taiwan

and Hong Kong, This agreement is subjeet to renewal at the end of each calendar
year between SPEAG and TMC, TME shall inform the FCC of any ehanges or enrly

i termination to the agreement,

' 21 Cuily o subset of the calibration services specified in the SPEAG-TMC agreciment,

while it remains valid, are applicable o SAR mensurements perfonned using such

equipment for supporting FOC equipment certification. These are identified in the

! following,

a) Calibention of dosimetrle (SAR) probes EXIDVx, ETI0VR and ES30Vx,

iy Frec-spnce E-Tield and Hefekl probes, incloding those used for HAC (hearing
| aid compatibility) evaluation, temperature probes, other probes or equipment
ol identified in this document, when ealibratee by TMC, are exeluded wnd

[ cannol be used Tor measurements o support FOC equipment cenlification,

| ity Signal specilic and bundled probe calibrations based on PME (prolbe

madulution response) ehvacteristics are handled sccording to the

! requircments o KIDE 865664; that is, “Until standardized procedures e

| availible 1o make such determination, the applicability of a signal specific

probe calibration Tor testing specifie wiveless modes and teelnologies iy

' determined on a ease=hy-case basis through KB inguiries, including SAR

| system verification requirements,”

by Calibwation of SAR system validation dipoles, exeluding HAC dipoles,
i e) Calibation of data acquisition electronics DAFIVY, DAEAVx nnd DA EasyVx.
d) For FOC equipment gertification purposes, the frequency range of SAR prishe and
dipale calibealions is lmited to 700 MHz - 6 GHz and peovided it is suppored by
the equipment identified in the TMC QA protocol {a separate altachiment (o this
document).

. e} The identical system and equipment sefup, measurement configurations,
Tardware, evaluntion algorithms, calibration and QA protocols, incleding the
format of calibration certifientes and reports used by SPEAG shall be applied by
TMLC,

N The calibeated items are only applicable 1o SPEAG DASY 4 and DASY 5 or
higher version systems.

Tt
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June 26, 7013

i 1) The SPEAG-TMC agrecment includes specific protocols identified in the following

y fo ensure the guality of calibration services provided by TMOC under this SPEAC-
TMC Dual-Logo ealibiation agreement are equivalent to the calibration services

i provided by SPEAG. TMC shall, upon request, provide copics of documentation fo

' the FCC 1o substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (ILCE) siated in the TMOC QA
protocol shall be performed between SPEAG and TMO af least once every 12
months, The [LCE accoptance eniteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FOCC agreoments o remain valid.

! ) Cheek of Calibration Certificate (CCC) shall be performed by SPEAG for all

[ calibentions performed by TMC. Written confirmntion from SPEAG is required
for TMC to issue ealibration cedtificates under (he SPEAG-TMC Dual-Logo

i calibration program. Quarterly reports Tor all calibrations perfonmed by TMO

wncher the program one olso issued by SPEAG,

o) The ealibration equipment and measurement systen uzed by TMO shall be

i verified bolore oach calibration service sccording fo the speeific reforence SAR
probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
anel within the defined aceeptanee eriterin speaified in the TMC QA protocal
before eneh actual calibration can commence, TMO shall maintain records of the
mensurement and culibration system verification resulis for all calibrations,

a4y Quality Check of Calibention (QOC) certifientes shall be performed by SPEAG ot
least once every |2 months, SPEAC shall visit TMC facilities to verily the
laboratory, equipment, applied procedurves and plavsibility of randomly selecied

| cerlifientes,

43 A copy of thiz docwment, 1 be updated annually, shall be providesd o TMC ¢lients
that accept calibration services secording to the SPEAG-TMC Dunl-Loge ealileation
progrnm, which should be preseated 1o o TCR (Telecommmication Certificodion
focy), 1o feilimte FCC equipment approval,

! 51 TMC shall address any questions rised by its clients or TCBs relating (o ithe SPEAG-
i TMC Dual-Logo ealibration progeam wnd inform the FCC and SPEAG of any critieal
ISHHIES,

Chonge Mle: Revised on June 26 10 clarlly the applicability of PMI awl Bundled prohe calibratioms
aeconding to the requirements of K DB 8654664,
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AUDEN Certificate No: - Z14-97164

Object ES3DV3 - SN:3203

Calibration Procedure(s) TMC-OS-E-02-195

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 19, 2014
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jui-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101547 01-Jui-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101548 01-Jui-14 (CTTL, No.J14X02146) Jun-15
Reference10dBAttenuator | 18N50W-10dB  13-Mar-14(TMC,No.JZ14-1103) Mar-16
Reference20dBAttenuator | 18N50W-20dB  13-Mar-14(TMC,No.JZ14-1104) Mar-16
Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAG,N0.EX3-3617_Aug14) Aug-15
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan-15
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer ES071C | MY48110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /} 7
Reviewed by Qi Dianyuan SAR Project Leader M/
Approved by: Lu Bingsong Deputy Director of the laboratory - h%%
Issued: DecemLer 20, 2014

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compressicn point
CF crest factor (1/duty_cycle) of the RF signhal
A,B,C.D modulation dependent linearization parameters

Polarization ¢ ® rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

6=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

e NORMx,y,z: Assessed for E-field polarization 6=0 (fS900MHz in TEM-cell; f>1800MHz: waveguide).

NORMAX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E? field uncertainty inside TSL (see below ConvF).

e  NORM(f)x,y,z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the

_ frequency response is included in the stated uncertainty of ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media,

e PAR: PARis the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

e Axyz Bxyz CxYzVRxy2AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

e  Spherical isotropy (3D deviation from isotropy): in a field of tow gradients realized using a flat
phantom exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

e  Connecfor Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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Probe ES3DV3

SN: 3203

Calibrated: December 19, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pVi(Vimy)* 1.39 1.37 1.19 1+10.8%
DCP(mV)® 103.9 100.8 104.3

Modulation Calibration Parameters

uID Communication A B c D VR Unck
System Name dB dBJuvV dB mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 298.4 +2.3%
Y 0.0 0.0 1.0 292.8
zZ 0.0 0.0 1.0 272.7

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

A The uncertainties of Norm X, Y, Z do not affect the E%field uncertainty inside TSL (see Page 5 and Page 6).

5 Numerical linearization parameter: uncertainty not reguired.
€ Uncertainly is determined using the max. deviation from linear response applying rectangutar distribution

and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Head Tissue Simulating Media

N . G
f [MH2]® Pe*r‘r?i?ttil:ijf C°"°:;7:1")"Fty ConvF X | ConvF Y | ConvF Z | Alpha® E:fnp;h) ::;c;)
900 415 0.97 655 | 655 | 655 | 032 | 1.66 | £12%
1810 40.0 1.40 520 | 520 | 520 | 067 | 127 | £12%
2450 39.2 180 455 | 455 | 455 | 090 | 110 | £12%

¢ Frequency validity of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to £50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liguid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is

restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

¢ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary

effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z14-97164
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Body Tissue Simulating Media

N . G

f [MHz]° P::"i?;'\‘,’:y,: C°"‘::Z:‘)”Fty ConvF X | ConvFY | ConvF Z | Alpha® D(:i:; :i':;t)
900 56.0 1.05 620 | 620 | 620 | 055 | 1.38 | £12%
1810 53.3 152 48 | 488 | 488 | 046 | 160 | £12%
2450 52.7 1.95 4.47 4.47 447 | 059 | 155 | £12%

© Frequency vaiidity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to :+50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
" At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is

restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary

effect after compensation is always less than + 1% for frequencies below 3 GHz and below * 2% for the frequencies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.6% (k=2)
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Receiving Pattern (®), 0=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: 0.9% (k=2)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF) f=1810 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: +£2.8% (K=2)
Certificate No: Z14-97164 Page 10 of 11
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 175.2
Mechanical Surface Detection Mode enhabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm

Certificate No: Z14-97164 Page 11 of 11
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Client SMOQ Certificate No: Z15-97095
'CALIBRATION CERTIFICATE
| Object EX3DV4 - SN:3861

Calibration Prosedureds) EO-Z11-2-004-01

Calitration Procedares for Dosimalnc E-feld Probes

Calibration date: Juty 24, 2015

This callbraton Ceriificate documents bhe tracetslity 10 natonal standards. which realize the physica! unils of
measurements(Sl). The measurements and the uncersintes wit confidencs protandity are given on the fellawing
pages and ane part of the cedificate.

All calinrations heve been conducled in the closod lsborstory Facility environment temperature22:3 and
hurmidity =705,

Calibration Equipment used (MATE cnitical for calibrafion])

Primary Standards _ Ib# Cal Date{Calbrated by, Centficate No.) Seheduled Calibration
Prowier Meter  NREZ 101818 0=Jul-15 (CTTL. Mo J15X04255) Jun-16
Power sensor MRP-Z81 | 101547 Ot-Jul-15 (CTTL, Mo JISXN04256) Jun-15
Power sengor MRP-£81 | 101548 01-Jul-15 (CTTL, No.J1 5XD42568) Jun-18
ReferenceibdBAtienuator | 1BNGIW-I0AE  13-Mars14{TMC No JZ14-1103) Mar-16
Referancs20dBAtienuator | TENSIW-Z0EE  13-Mar-14{TMC No JZ14-1104) Mar-16
Reference Probe EX3DWY | SN 3617 28-Aug-14[SPEAGNO EXI-3617_Augld) Aug-15
DaEA SNTIT 17-Sep-14 [(SPEAG DAEL-TTT_Sepid) Sep-15
Secondary Stendards ID# Cal Date{Cafibrated by, Certificate Mo ) Scheduled Calisrabon
SignalGeneralorfAG3T00A | B201052505 0i-Jul-15 (CTTL. Mo JISX04255) Jun-18
Metwork Analvzer ESOTIC | MY4B1108T2  02-Feb-15 ([CTTL, Mo JISX00TZE) Fab-18
Mame Fumnction Signature
Calibrated b}': Yu Ton SAR Tast £ 3
agying Engireer J <
Reviewed by: i Dianyaan SAR Project Leadar %
Aporoved by: LuBi Director of tre laborato T =
Bingsong Deaputy ry E’:l ..'v@%b't_
Iasued: Juty 25, 3015 g
Thig calibration cartificste ghall not be reproducad except o full without wiitten approval of the laborakory.

Certilicate Mo; £15-9T095 Page 1 of 11
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Glossary:
T5L figsue simulaling liguid
MORNY,Z sansitivily in free space
ConwF sansitivity in TSL 7 MORNKY.Z
DCF diode compression poant
CF crest factor (1/duty_cycle) of the RF signal
ABLGD madulation dependent linearization paramatars

Polarization @ i redation around probe sxis

Polarization & g refation around an avis that is in the plane normal to proba axs (at measarament center), |

8=0 is normal to probe axis

Connestar Angle  infatration ued in DASY systern o align probe sansor X fo the rebal coordinabe system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, “IEEE Recommended Practice for Determining the Feak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from \Wireless Communications Devices:
Measurement Technigues”, June 2013

k) [EC §2208-1, "Procedure Lo measurs the Speclfic Absorption Rate (S4R) far hand-held devices uaed
in close proximity to the ear (frequency ranges of 300MHZ to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

e MORMyy2 Assessed for E-beld polarization B=0 (fS900MHz in TEM-gell; = 18000z wavaguida).
MORMz, v,z are only intermediate values, Le., the uncertaintias of NORM:x,y 2 does nat effact the
E° leld uncertainly inssde TSL (see below ConvE)

o NORMTE yz = NORMy, 27 frequency_resmonse (see Fregquency Response Chart), This
pnearization is implementad in DASY4 soliware versions faler than 4.2. The uncartainty of the
frequency respanse is neluded in the stated uncertzinty of ConvE,

o  DCPyyz DCP are numerical linearization parameters assessed based on the dala of power sweep
ina uncertainty required), DCP does not depend on frequency nor rnedia

s PAR: FAR is the Peak to Average Ratio that is not caborated but daterrmined based on the signal
characteristics.

o Mwyr Bz Gl VRx A B C are numencal linaarization parameters assessed hased on the
data of power sweep for specific modulation signal. The pararmetens do not depand on freguency nor
media. WA iz the rmaximum calibration range expressed in AMS vollage across the dicde.

s CanF and Boundery Effect Parameders: Assassed in flat phantom using E-field (or Tampsrature
Transher Sandard for fsA00MH2) and inside waveguide using anahdtical Aeld disiibutions based on
powes measuremants for f =B00MHz, The same setups are used for sssessment of the paramaters
applied for boundary compensalion (alpha, depth) of which twpical uncertainty valued ane given.
Thess parameters ars used in DASY4 software to improve probe accuracy close o e houndany.
The sensiivity in TSL somespands to MORMz,y,2* ConvF whereby the uncartainty corresponds to
that given for ComwF, A frequency depandent CorvF is used in DASY vession 4.4 and highar which
allows exterding the validity from2500Hz tox100MHz,

s Sphencal isotropy (30 devistion fram isslropy): in 2 field of low gradierts realized ueing = flal
phantom exposad by a palch antenmna,

s Sensor OFzet The sensor offzet cormesponds to the offset of virual measurement center from the
prooe tip fon probe axis). Mo talerance required.

«  Comsactar Angle: The angla is assessed using the information gained by detsrmining the NORMx
(N wuncertainty raquired).

Certificats Ma: £15-97095 Page 2af 11
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Probe EX3DV4

SN: 3881

Calibrated: July 24, 2015
Calibrated for DASY/EASY Systems

[Mole: non-compabble with DMEY2 aystem!)

Certiligats Moz 7215-97095 Page 30f 1]
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Basic Calibration Parameters

Sansor X Sensor Y | sensorz Une (k=2}
Moarm{pviivim)®)* 0.18 0.3g 0.50 +10.8%
DCP(mY)" 95,9 104.3 102 3
Modulation Calibration Parameters
uio Communication A B c 1] VR Une®
System Name dB dB dB m\ (=2}

0 oW % 0.0 0.0 1.4 0.00 985 £2 04,

Y 0.0 0.0 1.4 1725

z 0.0 0.0 1.0 1053

The reported uncertainty of measurement iz slated as the standard uncedainty of
Measurement multiplied by the caverage factor k=2, which for a3 normal distribution

Corresponds 1o a coverage probability of approximately 95%.

;The uncertairties of Morm X, ¥, & do not affect the E*-feld uncertsinty inside TSL (see Page 5 and Fage &),
Mumesical linearization paramesar, uncertsinty not requines

® Uncertainly is determingd using the max. deviation from linear response applying rectangular distribution

and s exprassed for the equare of the field value

Certificale Ma: Z15-97095

Report No.: WT158003998
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conduectivity o | Depth® | Unct.
f [MHz]® Permittivity” (Sim)* ComvF X ConvFY | ConvF Z | Alpha ) | (ke2)
B35 415 0.80 .68 9.66 o566 016 | 128 | z12%
1800 ADLD 1.40 7.85 7,56 7.96 018 | 1.34 | £15%

© Frequency validay of +100MHz anly appliae for DASY wd 4 and higher (Page 2. alsa itis restricted by £500Hz, The
ungertainty is the RES of ConE uncertainty at calibration frequensy and the uncartaimty for the indicated freguansy band,
F a1 frequency below 3 GHz. the validly of tssue peramaters (£ and ) can be relaxed te £10% if liquid compensation
farmula i aoplied b measured SAR values. A1 frequencios above 3 GHz, tha validty of tesue paramelers (£ and o) iz
restricted 10 5%, The uncertainty is the FSS of the SonuF uncertainty for mdicated target tissue parameters
‘:thii'ﬂcph ang datermined during calibration. SPEAG warrande that the rernaning deviation due to the baundany
efect alter sampersation is slways lees than + 1% for fequancies below 3 GHz and below + 2% for the fraquencizs
batween 3-6 GHz at any distance lasger than half the probe fip diameter from the boundary,

Cerlificate Mo: 2159704935 Pape 5 of 11l
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity o | Depth® | Unct. |
. F iph
I MHz]" Permittivity (Sim)® CanvF X ConvFY | ConvF Z | Alpha (mm) | fe2)
835 552 0.97 9.45 8.45 845 | 018 | 138 | ~12%
[ 1s00 53.3 1.52 760 7.60 780 | 015 | 160 | +12%

© Fraquency valkety of 21000z cnly spplies for DASY w& £ 2nd higher [Page 2, else it is restrieted ks 2E0MHz. The
uncanaindy s the RES of Con® uncenainty at calibratien frequensy and the uncertairty for the indizated frequensy Band,
Fa Frequancy below 3 GHz the valdity of lsssue pasramaters (£ and o) can be relaxed to £10% if liguid compensation
farmulz iz applics bo messured SAR valses. Al frequencias abovs 2 GHz, the valdily of lissus parameters (£ and @) =
resirictad 10 25%. The uncarkainty is the RSS of the ConuF uneerainty for ndicated target tesue pararmeiers,

“ AlphaDiepth e determined during calibeation. SPEAG warrants ths e resmaning daviation due fo the Baundasy

effect alter compansation is always less than + 1% for frequencies beiow 3 GHz and below + 2% for the frequencies

batween 3-8 GHz at any distance larger than hall the probe lip dismater from he boundary,

Certificars Mo: £15-97093

Report No.: WT158003998
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Cerlalicate Mo; Z13-07004 Page 7 of 11
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM

=1800 MHz, R22
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Uncertainty of Axial Isofropy Assessment: £0.9% (k=2)

Certificate Mo: 21587085
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Dynamic Range f(SAReaq)
. (TEM cell, f = 300 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)

Carlificite No; F15-0700% Fage 9 of 11
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Conversion Factor Assessment
f=835 MHz, WGLS R9(H_convF)  f=1900 MHz, WGLS R22(H_convF)

10 DA OOl AEE O 4 4k am e [

Uncertainty of Spherical Isotropy £2.8% (K=2)

Certificite Moz Z13-97095 Paze 0ol 11
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Other Probe Parameters

Sensor Arrangement . Triangular
hcun nector Angle (°) 170.2
Mechanical Surface Detection Mode enahbled
Optical Surface Detection Mode disahle_
Probe Overall Length 33Tmm
Probe Body Diameter 4 Gmm
Tip Length Smm_
Tip Diameater 2.5mm
Probe Tip to Sensor X Calibration Peoint Amim
_I-"mbe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Senaor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
Cortificate Mo: Z 15-57005 Paps 100l 11
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