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Glossary:

T5L lissue simulating lloguid

MNORMz.y,z sensitivity in free space

ConvF sensitivity In TSL / NORMx y.z

DCP. diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B, C.D modulation dependent linearzation parameters

Polarization o rotation around probe: axis
‘Polarization & # rotation arolnd an axis What isin the plarie normal o probe axis (at measurement center),

Le., 8 = 0 is normal to probe axis
Conneclor Angle Infarmatian used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

al

b)
c)

d)

IEEE Std 1528-2013, "IFEE Recommended Praclice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measurement
Tachnigques', June 2013

|EC 62208-1, "Procedure lo measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

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

KDB 865664, "SAR Measurement Requirements for 180 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

-

NORMy.y.z- Assessed for E-field polarization 8 =0 (f < 900 MHz in TEM-cell; f > 1800 MHz- R22 wavequide).
NORMx.y.z are only intermediate values, |.e., the uncertainties of NORMx.y,z does not affect the E™-field

uncertainty inside TSL (see below ConvF).
NORM(f}x,y.z = NORMx.y.z * frequency._response (see Frequency Response Chart), This linearization Is

implamentad in DASY4 software versions later than 4.2. The uncertainty of the frequency respanse Is included
in the stated uncertainty of GonvF.

DCPy,y.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does nol depend on frequency nor media.

PAR; PAR Is the Peak to Average Ralio that s hol calibrated but determined based on the signal
charactenstics

Ax.y.z Bx.y.z; Cxy.z: Dxy.z VRxy.z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do ot depend on frequency nar
media. VR is the maximurm calibration range expressed in RMS voltage across the diode.

ConvE and Boundary Effect Paramelers: Assessed in fial phantom using E-field (or Temperature Transfer

Staridard for { < BOD MHz) and inside waveguide using analytical field distributions based en power
measurements for [ > B00 MHz. The same setups are used for assessment of the paramelers applied for
boundary compensation (alpha, depth) of which typical uncertainty vilues are given. These paramelers are
used in DASY4 software to improve probe aceuracy close to the boundary. The sensifivity in TSL corresponds
to NORMx, .z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequancy dependent
ConvF Is used in DASY version 4.4 and higher which allows extending the valldity from £ 50 MHz lo £ 100
MHz.

Spherical isotropy (30 deviation from isotropy) In a field of low gradients realized using a fial phantom:
exposed by a patch antenna.

Sensor Offset: The sensor offsel corresponds to the offset of virdual measuremenl center from the probe lip
(on prabe axis). No tolerance required.

Connector Angle: The angle Is assessed Using the information gained by delermining the NORMx (no
unceartainty requirad),
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Probe EX3DV4

SN:3954

Manufactured:  August 6, 2013
Repaired: November 21, 2016
Calibrated: November 28, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EXanvd— SN an54 Navambar 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm (pV/(Mim)')" 0.54 0.43 0.52 101 %
DCP (m\W)" 99.5 1014 97.0
Meodulation Calibration Parameters
uio Communication System Nama A B C ) VR Unc'
dB dB v dB my (k=2)
0 oW x| 00 | 00 10 | 000 | 1480 | #33%
Y 0.0 0.0 1.0 148,56
z 0.0 0.0 1.0 139.8

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

A e dricenaintioe of Mo XY, 7 do ol affec! the E-field uhcsrtainty inside TSL (sée Pabes 5 and B).

" Wumarical Hreanzation paramater; uneerainty nob required ) )

" Uncertainty & determnined using e mes, devialion fom [eas leepanse applying rectangidlar distribution and = expressed Tor the sguare of the
figld value
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EX3DVid— SN:3854 Nivaembet 28, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unc

[(MHz)® | Permittivity" (Stm) " ConvEX | ConvEY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 10.98 10.98 1098 | 037 0.82 £12.0%
835 41.5 0.80 10.52 10.52 10.52 0.16 1.42 + 12,0 %
400 4.5 0.97 10.35 10.35 10.35 0.36 0.83 +12.0 %
1750 401 1.37 B.58 8.58 8.58 0.31 ‘0,81 £120 %
1300 40.0 1.40 8.32 8.32 8.32 0.17 1.27 +12.0 %
2000 40.0 1.40 8.23 B.23 8.23 0.22 141 +12.0 %,
2300 39.5 1.67 7.88 7.88 7.88 0.21 1.16 | #12.0%
2450 30.2 1.80 .44 7.44 7.44 0.30 0.94 +12.0 %
2600 39.0 1.96 7.27 7.27 7.27 0.27 113 | +120%
3500 a7 201 7.10 7.10 7.10 0.30 1.20 +131 %
5250 35.9 4.1 5.08 5.08 5.08 0.35 1.80 £13.1%
5600 355 5.07 470 4.70 4.70 0.40 1.80 £13.1 %
5750 354 522 4.69 4.68 4.69 (145 1.80 +13.1 %

5 Froguincy validity above 300 MHz of + 100 MHz anly appiss far DASY vl 4 and higher (sek Page 2, slsa i 5 festicted -t 50 MHz. The
uiagrtainty is the RSS of the ConyF unconainty at calivalion freguency and e uncertanty for the indicatad fraquandy band, Fregqueney validity
below 200 MHz ks + 10, 25, 40,50 and 70 MHz for ConvF assessmenis &l 30, 64, 128, 150 and 220 MHz respectively. Abbvie 5 GHz fraquency
walldity can be axlondad tod- 110 MHz

' At frequencies balow 3 GHz, the validity of tissue parameters (s and o] can be relaxed 1o £ 10% if lquid compensation formuia i appfied to
measural SAR valuss, AL frequencies anedve 3 GHz, the validity of tissue parametiars (v and o) is mestricted {n + 5% The uncertainty i lhe RSS of
tha ConvE uncertainty for indicated termet fissue patameatens

" Mpha/Depth am delermined during calibratioh. SPEAG wairans tha! the remalning devialion doe to the-boondary effect after compepsalion i
always [ass than + 1% lor frequencies below 3 GHz and below £ 2% for frequenties batwaen 3-8 GHe ol any distance |arger than il thes probe tip
digmidar from (he boundary. )
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EX3DVA- SN.3854 November 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Calibration Parameter Determined in Body Tissue Simulating Media

Raelative Conductivity Depth ™ Une
f(MHz)® | Permittivity" (Sim) " ConvF X | ConvFY | ConvFZ | Alpha® | [mm) (k=2)
750 55.5 0.96 10.54 10.54 10.54 0.41 0,80 +12.0%
835 55.2 0.97 10.32 10:32 10.32 0.24 1.08 +12.0 %
1750 53.4 1.48 8.32 8.32 8.32 0.34 080 | +120%
1900 53.3 1.52 8.01 801 8.01 0.40 0.80 | *12.0% |
2300 52.9 1.81 7.80 7.80 7.80 0.43 084 | £120%
2450 52.7 1.95 7.55 7.55 7.55 0.47 0.80 £12.0 %
2600 52.5 218 7.05 7.05 7.05 0.40 0.91 +12.0 %
3500 51.3 3.31 6.75 6.75 6.75 0.30 1.20 +13.1 %
5250 48.9 536 | 450 4,50 4,50 0.45 190 | £131%
5600 485 5.77 3.92 3.92 3.92 0.50 1.80 £13.1 %
5750 48.3 5.04 4.05 4.05 405 0.55 1.80 £13.1%

" Fraguoncy vafidiy sbove 300 MHz of £ 100 MHz only applies for SY v4.4 and highsr (see Page 2. elsa (s restricled to + 50 Mtz Tha
uncestainty is the RSS of the CanvF uncertamly at calibration frequenicy and the uncenainty for the indicaled frequency band, Frequency validily
bisiow 300 Mz is + 10, 25, 40, 80 and 70 MHz lor ConvF assessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 GHz frequency
validity can be extandad o £ 110 MHz

Al trequenaies balow 3GHz, the validity of Imsue paramelers (¢ and of can be-ralaxod to + 109 iguid complensaton formuta i apglisd o
igasuied SAR valuae, At regoencies abave 3 GHz, the validity of issye parameters (r apd o) iarestricted (o £ 8% The untertainty = fhe RES aof
the CorwF uncentainty for indicaled tirget fissus parametins

“ KlphalDepthare delsiminad during calibration. SPEAG wartanis that the remaining deviation due to the boundary etlact altar compenaation =
dlwrys hess than 1 1% for frequencies below 3 GHz and befow + 2% lof fronuencies between 3-0 GHz atany distance larger than Nall the probe tip
dimmister from e Boundary,
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(EX3DVE— SN.3954 Movember 28, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4—SN:3954 November 28, 2018

Dynamic Range f(SARpead)
(TEM cell , foa= 1900 MHz)

"Iﬂb-'—__l _ fEsframn s _ ;

e

=]
-
1

Input Signal [WV]

L

107

A
SAR [mW/em3]

_ 102 | ;ua - .mﬂ _ 1'*:#
) SAR [mW/em3]
o] o

nisl com ‘eompenzatsd

107 102 10¢

Uncertainty of Linearity Assessment: £0.6% (k=2)
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EXADV4— SN 3954 Movamber 28, 2016

Conversion Factor Assessment

=835 MHz WGLS R8 (H convF) f= 1800 MHzWGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (j, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2
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EX3DV4- ShN:A854

Movember 26, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3954

Other Probe Parameters

Sansar Arrangement Triangular
Conneclor Angle (") 737
| Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode  disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length o 9 mm
Tip Diameler 25mm
Probe Tip to Sensor X Calibration Point 1 mm |
Probie Tip to Sensor ¥ Calibration Point 1 mm
“Probe Tip to Sensor Z Calibration Point i mm
Recommendead Measurement Distance from Surface 14 mm
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SPORTON LAB. FCC SAR TeSt RepOI‘t Report No. : FA721309-01

Appendix E. Reference Report

Please refer to Sporton report number FA721309 which is issued separately.

SPORTON International (ShenZhen) INC.
TEL : 86-755-8637-9589 / FAX : 86-755-8637-9595 Issued Date : Mar. 31, 2017
FCC ID : IHDT56WD2 Page E1 of E1 Form version. : 160427



