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Glossary:

TSL tissue simutlating liquid

NORMx,yz sensitivity in free spaca

ConvF sensitivity in TSL / NORMx,y.z

Decep diode compression point

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

ABCD modulation depandent linearization paramelers

Polarization ¢ p rotation around probe axis

Polarization 4 rotation around an axis that is in the plana normal to probe axis {al measurement center),

i.e., B =0is normal to probe axis
Connector Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE 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) |EC 62200-1, "Procedure to 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

¢} |EC 62200-2, "Procedurs to determine the Specific Absorption Rate (SAR) for wireless comrmunication devices
used in ciose proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB8 865664, ‘SAR Measurement Requirements for 100 MHz 10 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMx.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-colf, { > 1800 MHz: R22 wavegmde)
NORMx,y.z are only intermediate values, |.,, the uncertainties of NORMx,y,z does not affect the E-fisld
uncertainty inside TSL {see below ConvF)

e NORM{Nx.y.z = NORMx,y,z * frequency _respanse (see Frequency Response Chart). This lingarization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

« DCPyx,y.z: DCP are numerical inearization parameters assassed based on the data of power sweep with CW
signal (no uncertainty requirad). DCP does not depend on frequency nor media.

= PAR:PAR is the Peak to Average Ratio that |s not calibrated but determined based on the signal
characteristics

o Axy.z Bxy.z Oxyz Dxy.z VRxy.z A 8, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The paramaters do not depend on frequency nor
meda. VR is the maximum cafibration range expressed in RMS vollage across the diode.

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

« Spherical isotropy (30 dewviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna

« Sensor Offset; The sensor offset corresponds to the offset of vitual measurement canter from the probe tip
{on peobe axis), No tolerance required,

« Caonnector Angie: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Basic Calibration Parameters

Sansor X Sensor Y Sensor Z Unc (k=2) |
Norm (uVAVIm)')" 1.73 1.41 1.47 +101% |
L DCP (mV)” | 99.2 99.4 100.3
Modulation Calibration Parameters
uiD c ion System Name A B c | b VR Unc-
d8 dBvuV d8 mV (k=2)
0 cW X | o0 0.0 10 | 000 | 2424 | #33%
Y| o0 0.0 1.0 | 2348 =
2| o0 | op 1.0 2281

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

* The uncettanties of Noem X.Y,Z 00 not atfect the E™-flakd uncertarty inside TSL (see Pages 5 and &)

¥ Numerical irsanzabon parameter; uncarainty not required

¥ Uncertainty is determined using the max deviation from linesr response applying rectanguiar astritution and s expressed for the sguare of the

takd vale
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

% Relative | Conductivity | = Depth * Une

T(MH2)© | Permittivity (Sim) ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 410 089 | 774 7.74 774 | 063 | 186 | +120%
835 415 0.90 7.26 7.26 7.26 0.72 1.75 +12.0 %
800 415 0,97 | 707 7.07 7.0t 0,39 2.40 +120%
1450 40.5 1.20 | BA7 8.17 617 0.72 197 | £120%
1750 401 1.37 59 591 5.91 0.71 2.1 +120%
1900 400 140 565 | 565 5.65 074 2.18 £120%

© Frequency validty above 300 MHE of = 100 MEz only appliss for DASY w4 .4 and higher (see Page 25, else il is restriclod 10 = 80 MHz. The
uncertainty i the RSS of the Comv uncarainty & cakbrabon frequency and the uncedainty for e indicated frequancy band. Frequency vaidity
below 300 MHE2 is + 10, 25, 40, 50 and 70 MHz for CornF assessments at 30, 64, 128, 150 ang 220 MHz raspectively, Above 5 GHz frequency
vakoity can ba axtended fo £ 110 Mz

" At frequencies below 3 GHz, the valdity of tissue paramosers (i and ) can be retaxed (0 £ 10% # lgud compensason fommaia s applied 1o
maasurac SAR values. Al frequencies aboye 3 GHz, the validity of tissus paramaters (¢ 3nd o) m restncted (o 4 5%. The uncaainty is he RSS of
tha CanvF uncestainty for indicated target {issus parameters

% Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due 10 ihe boundary effect afler compensation (s
abways iess than & 1% for frequencies below 3 GHz and balow = 2% foc froguancies between 3-6 GHz at any Gslance larger than hat the protie to
dameter fom tha boundary

Certflicate No: ET3-1630_Febt? Pape Sof 11

F-TP22-03 (Rev.00) 137 /228 HCT CO.,LTD.



Py
ha- FCC ID: ZNFM700Z Report No: HCT-A-1706-F013-2

HCTCO,LTD.

ET3DVE- SN:1630 Fabruary 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

c Relativ ’ Cond ,.A' [ 4 Depth © Unc
_T(MHz) Permittivity (S/m) ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
750 | 555 0.96 6.91 691 | 65 058 | 185 | $120%
835 55.2 0.87 6.73 673 | 673 0.61 183 | £120%
1750 53.4 149 528 5.28 528 080 | 244 | 2120% |
1900 533 1.52 507 5.07 5.07 080 | 245 | £120%

“ Frequancy validity above 300 Mz of 4 100 Mz only sppilias for DASY v4.4 and higher (soe Page 7). sise 2 » restrczed 0 + 50 MHz. The
uncantainty s the RSS of the ConvFF uncentanty at calityation Sequency and the uncertarty for the ndicaled requency bend. Fraquency vaidty
basrw 300 MHz @ = 10, 25, 40, 50 snd 70 MMz for ConvF assessmants at 30, 64, 128, 150 and 220 MHE respectively. Above 5 GHz frequency
validity can be extendsd (o £ 110 MHz

" At frequancies below 3 Gz, the validity of tssue parameters (¢ #nd o} can ba relaed fo £ 10% if iquid compensation formua s sopled to
measured SAR values At requencies abave 3 GHz. the valkifty of tissue parameters (r 4nd ) i 1esicted o = 5% The uncertainty is the RSS o
the Cornd™ uncenainty for Indcated target hissue paramedars

* Apha'Depth are determinad daring n. SPEAG Mal e remaning davaton cue fo he boundary alfedt #far compensation s
Shwarys less than ¢ 1% for frequencies balow 3 GHz and below + 2% for Meguencies botween 3.8 GMz at any distance ksger fan half the probe tp
diameter from the boundary.

Carfificate No: ET3-1630_Feb17 Page 6ol 11
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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:  6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)
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Dynamic Range f(SAR}cad)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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February 27, 2017
Conversion Factor Assessment
f = B35 MH2. WGLS RS (H_conF)

f= 1800 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters

]—S‘e‘—nﬁrﬁﬁahé}éiﬁem a Triangular |
Cannector Angle (*) 1289 |
| Mechanical Surface Detection Mode anabled |
Oplical Surface Detection Mode " disabied |
Probe Overall Length 337 mm
“Probe Body Diameter ‘ 10 mm
“Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calbration Point T 27mm
"Probe Tip to Sansor Y Calibeation Point 27 mm |
"Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measuremant Distance from Surface 4 mm
Certificate No: ET3-1630_Fab17? Page 11 of 11
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Caltration date

This calitration cerificate o 18 the 1 fity to nat which realize the physical units of measurements (51
The and the uncer with confidence probabiity are given on Me following pages and sce part of the cadtificate
Al calibrations have besn conducted In the closed isboralory 16cily. environment lemperature (22 + 3)°C and humidity < 70%.

Calibration Squipment used (METE critical for caibration)

Primaty Standards D Cal Date (Certificate No.) Scheduled Caiitation
Power meter NRP SN; 104778 04 Ape-17 (No. 217.02621/02522) Ape-18
Fower sensor NRP-Z81 SN! 103244 O4-Apr-17 (No. 217-02521) Apr-14
Power sensor NRP-Z81 SN 103245 O4-Ape-17 (Na. 217-02525) Ape-18
Faterence 20 dB Altenusior SN S5277 {20x) O7-Apr-17 (No. 217-02528) Ape-18
Relerencs Probe ES30V2 SN: 3013 31.08c-18 (No. ES3-3013_Dec16) Dac-17
DAEA SN 6650 7-Dec-16 No. DAE4-680_Dec16) Dec-17
Standards o Chess Dote {in houne) Scheduted Check

Power meter E44198 SN: GB41293874 0ii-Apr-16 {in house check Jun-16) In house check: Jun-18
Power sennor E44124 SN MY41468087 05-Apr-16 (in housa chack Jun-16) In housa chedkc Jun-18
Power sansor EA4124 SN 000110210 06-Apr-16 (in nouse check Jun-16) in house chadc Jun-18
RF generalor HP 6548C SN US3542001700 4-Aug-69 (in houss chick Jun-18) In housa chadk Jun-18
Network Analyzes HP 8753E SN USS7300585 18-0c1-01 (n houss chack Oct-16) In house chade Dct-17
Cadbeated by
Apgrowed by
This calloration cerfificale shal not be reproduced except 1 Tull withou! wilten sporoval of the lsborstory.

Certificate No: EX3-3863_May17 Page 1 of 38
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AMccradted by e Swiss Accreditation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Sarvice i one of the signatories to the EA

Multilateral Agreemaent for the recognition of calibration certificates

Glossary:

TSL tissue simuiating liquid

NORMx.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

AB.CD moduiation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis {at measuwrement center),

Le. 8 =0 is normal 1o probe axis
Conneclor Angie information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|EEE Recommendad Practice for Determining the Peax Spatiai-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 300 MHz to 3 GHz)", February 2005

c) IEC 62209-2, "Procedure to detarmine 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

d) KDB 865864, "SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMx.y,2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-celi; f > 1800 MHz: R22 waveguide),
NORMx,y,z dre only Infermediate values, |.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below CanvF).

*»  NORM(fx.y,z = NORMx.y,z * frequency_response (see Frequency Response Chart), This linearzation |s
mplemanted in DASY4 software versions later than 4,2, The uncertainty of the frequency response is included
n the stated uncertainty of ConvF

* DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does net depend on frequency nor media,

* PAR!PAR Is the Peak fo Average Ratio that is not calibeated but determined basad an the signal
characieristics

o Axyz Bxyz Cxyz Dxyz VR Yz A B, C, D are numerical inear|zation parameters assessed based on
the data of power sweep for specific modulation signal, The parameters 6o not depend on frequency nor
media. VR is the maximum cakbration range expressad in RMS voltage across the dicde.

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

* Spherical isatropy (3D deviation from (sctropy): in a field of low gradients realized using o flat phantom
axposed by a paich antenna.

« Sensor Offsef: The sensor offset corrasponds to the offset of virtual measurement cantar from the probe tip
(on probe axis). No folerance required.

= Connector Angle. The angle is assessed using the information gained by determining the NORMx {no
uncertainty required),

Certificate No: EX3-3863_May17 Page 2 of 38
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

P_a_glc Calibration Parameters

5 | Sensor X Saensor ¥ Sensor Z Unc (k=2) |
Norm (uV/I(Vimy)" | 0.34 0.33 0.44 +10.1 %
DCP (mV)° | 1011 102.4 100.9

Modulation Calibration Parameters

uiD Communication Systam Name A g | C D VR | Unc
. 4B | dBVpv dB mV (k=2)
¢ ow x| 00 00 | 10 | 000 | 1471 | =33% |
¥ 0.0 00 | 10 145.9 |
Z 0.0 00 | 10 | 138.9 1
Note: For details on UID parameters sea Appendix.
Sensor Model Parameters
C1 c2 a T1 T2 T3 T4 T5 [ T6
fF fF A ms. V" ms. V™" ms \a v

4892 | 3628 | 3532 | 1671 | 1368 | 4938 | 0184 | 0531 | 1004
2181 | 1619 | 3516 573 0877 | 4912 | 0044 | 0199 | 0999 |
4781 | 3506 | 3594 | 16.51 1333 | 4972 | 0849 | 0481 | 1006 |

N[>

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%.

“ The uncarainties of Noem X.Y.Z do oot affect e E*-fiald uncenanty intide TSL (sae Pages 5 and &),

" Numarica! insanzation parameter. Locartainty not required.

' Uncartainty t5 datermnsy wing the mae daviation Yom INger respenss applying rectangular gistibution and s expressed for the sgusre of the
fiedd value

Certificats No; EX3-3863_May17 Page 4 of 38
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth ™ Unc

f(MHz)¢ | Permittivity” isim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (%=2)
150 523 0.76 12.83 12.83 12.83 0.00 1.00 | +133%
300 453 0.87 11.88 11.88 11.88 0.08 120 | £133%
450 435 0.87 11.04 11.04 11.04 0.13 125 | $+133%
750 419 0.89 10.75 10.75 10.75 0.51 087 | +120%
835 415 [ 0.90 10.44 10.44 10.44 0.54 \ 083 | +120%
900 415 i 0.97 10.33 10.33 10.33 0s0 | 080 +12.0%
1450 405 1.20 9.07 5.07 | 9.07 0.34 0.80 | +120%
1750 40.1 1.37 8.63 8.63 8.63 0.36 083 | +120%
1800 40.0 1.40 8.38 8.38 8.38 0.38 080 | +120%
2300 395 1.67 8.11 8.1 811 0.35 0.80 | $120%
2450 39.2 1.80 7.79 7.79 7.79 027 085 | +120%
2600 39.0 1.98 7.62 7.62 7.62 038 085 | £120%
5250 358 471 5.15 515 5.15 0.40 180 | 2131%
5600 355 5.07 49 491 491 0.40 180 | #131%
5750 354 522 5.12 512 5.12 0.40 180 | +13.1%

© Frequancy validey above 300 MHx of + 100 MKz anly applias tor OASY v 4 and highor (soe Page 2§, else f is restnicled 1o = 50 MHz The
uncertainty = the RSS of the Com® uncertainty at calbration frequency and the uncertainty for the indicated frequancy band. Fraguency validity
below 200 MMz is £ 10, 25, 40, 50 and 70 Mz for CanvF pesessments at 30, 64; 128, 150 and 220 Mz respectivaly. Above § GHz frequancy
vakdity can be axiended 1o = 110 M

" At requencies bolow 3 Gi4z. the viaidity of tissus parameters (z and o) can be axsd (0 £ 10% If hqud compansabion formuia s appied o
measured SAR valuas, Al frequencies above 3 GHz, the validity of bssue parameners (e and a) |s restricled to = 5%. The uncertainty is the RSS of
the ConvF uncenainty far ndicateo targot bssua parameters

“ Alpha'Degth are wed daring SPEAG that the remainiyg deveton dus [0 Ihe Downdary sffed fter compansation &
alwarys less than 4 1% for frequencies below 3 GHz and below £ 2% for Fequenties belween 3-8 GHz at any distance larger than half 1he prabe tip
diameter from the boundaery,

Certificats No: EX3-3863_May17 Page 5 of 38

F-TP22-03 (Rev.00) 148 /228 HCT CO.,LTD.



Py
ha- FCC ID: ZNFM700Z Report No: HCT-A-1706-F013-2

HCTCO,LTD.

EX3DV4- SN:3863 May 31, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ne

F(MHZ)® | Parmittivity™ (Sfm)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 1234 | 1234 | 1234 | 000 | 100 | £133%
300 582 0.92 1141 | 11.41 1141 | 004 | 125 | £133%
450 567 | 084 11.21 11.21 1121 | 008 125 | £133%
750 55.5 0.96 1026 | 10.26 1026 | 040 | 097 | +120%
835 55.2 0.97 9.90 2.90 9.90 036 | 088 | £120%
1750 53.4 1.49 8.49 8.49 8.49 033 | 094 | £120%
1900 533 1.52 B.14 8.14 8.14 034 | 093 | £120%
2300 52.9 1.81 5.09 8.09 3.08 033 | 089 | £120%

2450 52.7 1.95 7.93 7.93 7.93 037 | 085 | £120%

2600 525 2.16 7,70 7.70 7.70 016 | 105 | £120%
5250 489 [ 5.36 4,50 4.80 480 | 040 | 180 | 2131%
5600 485 577 4.18 4.18 4.18 040 | 190 | +131%
5750 483 | 594 4.48 4.48 4.48 045 | 190 | £131%

© Froquency validty above 360 MHz of = 100 MHz anly appiies for DASY v4.4 and higher (see Page 2}, slse It t5 estricted %o = 50 MH2. The
unceriainty s the RSS of the Comé uncenalnly st caibranon frequency and the uncerainty for the indicaled frequency band. Frequency validity
Below 300 MMz & £ 10, 26, 40 50 and 70 MHz for ConvF assessments 81 30, B4, 128, 150 and 220 NHz respectively. Abave 5 GHz frequancy
vaidlymbeeﬂmnoz"blmu
" At frequencies balow 3 GHz, sho visldity of 15500 parametens (2 8nd o) can be relaxed 10 = 10% !f liquit comp f led o
measured SAR values. Al frecquencies sbave 3 GHz, the vaildity of tissue parameters (£ and a) 15 resticie0 to + 5% memm-mynmnssu
mcm unceaainty for indicated ta/get issue pararmnedenm.

AphaDegit are determined cuning calbmtion, SPEAG wiTants thal the remaining eviation due 10 he boundary effect after compensation =
abwwys less than £ 1% for frequencins balow 3 GHE and balow + 2% lor frequancies betwean 3-6 GHz of any distance larger than hadf the probe 1o
dismeter rom the boundary.
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Frequency response (normalized)

Cerlificate No: EX3-3883_ May17

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

May 31

1500
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

1000
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FCC ID: ZNFM700Z

Report No: HCT-A-1706-F013-2
HCTCO,LTD.

EX30VA- SN:3863 May 31, 2017

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz R22
K i L L] 3 . a

05+ .

v;(‘::,L‘:' PN S :‘."f ‘1{‘:* 3’3‘"""‘: ft'l'»?:i,—’, : ; ;,‘m‘»‘:t-.~‘

Error (08]

|
|

1 T
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L '." . sl
1 Kli'; 600 MMz 18 Mz 2 WHz

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAR}eaq)
(TEM cell , foua= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MH2z, WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_convF)

A
A W PW

e

.
ermid

Deviation from Isotropy in Liquid
Error (9, 9), f=900 MHz

Deysabion

‘10 06 08 04 02

0.0 0.2 04 0.6 0.6 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3863 May 31, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

“Sensor Amrangement Trangular |
“Connector Angie (*) 105.8
Mechanical Surface Detection Mode enabled
Optical Surface Detaction Mode | disabled
Probe Overall Length | 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25 mm

[ Probe Tip to Sensor X Calibration Point 1 mm

T Probe Tip to Sensor Y Callbratian Point 1mm |

| Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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_gpendix. Modulation Calibration Parameters
Communication Systam Name A B c o VR Max
dB dByuV dB8 mv Unc®
(k=2)
0 CW 0.00 0.00 100 | 000 | ta71 | *33% |
0.00 (.00 1.00 1459
0,00 0.00 1.00 138.8
éqxo- SAR Valldation [Square, 100ms, 10ms) 2.80 6587 | 1084 | 1000 | 200 | *96%
752 6555 | 10,29 20.0
311 6746 | 11.85 20.0
10011- | UMTS-FDD (WCOMA) 1.14 6943 | 16064 | 000 | 1500 | <96%
CAB
1.46 7553 | 18.20 150.0
1.01 66.70 | 14,94 150.0
10012- | [EEE B0O2.11b WiFi 2.4 GHz (DSSS, 1 1.21 6443 | 1560 | 041 | 1500 | +95%
CAB Mb;
122 6536 | 16,12 150.0
119 6360 | 14.92 150.0
10013 | [EEE BOZ,11g WiFi 2.4 GHz (DSSS- 4.85 6651 | 1684 | 146 | 16500 | £96%

CAB OFDM, 6 Mbps)

X

Y

z

X

¥

z

X

Y

z

X

Y

z

X

Y | 442 | 6714 | 1690 150.0

Z | 486 | 6645 | 1682 150.0
10021- | GSMFDD (TOMA, GMSK) X | 586 | 7488 | 1586 | 939 | §00 | £96%
DAC

Y | 633 | 7636 | 1580 50.0

Z | 594 | 8265 | 19.11 50.0
10023- | GPRS-FOD (TOMA. GMSK, TN 0 X | 557 | 7405 | 1557 | 857 | 500 | +9.6%
DAC

Y | 610 | 7344 | 1484 500

Z | 867 | 8068 | 1846 50.0
10024- | GPRS-FOD (TDMA, GMSK, TN 0-1) X | 500 | 7481 | 1455 | 656 | 600 | £96%
DAC

Y| 662 | 7912 | 1686 50.0

Z | 1278 | 8618 | 1884 60.0
10025- | EDGE-FDOD (TDMA, 8PSK, TN 0] X | 400 | 6667 | 2183 | 1257 | 600 | +96%
DAC

Y | 611 | 7470 | 2737 50.0

F4 471 7017 2467 50.0
10026- | EDGE-FDO (TOMA, BPSK, TN 0-1) X | G923 | 8766 | 2925 | 986 | 600 | +9.6%
DAC

Y | 610 | 8203 | 2818 60.0

Z | 953 | 8895 | 3019 0.
30027- | GPRS-FOD (TOMA, GMSK, TN0-1.2) | X | 827 | 7821 | 1506 | 480 | 800 | t96%
DAC

Y 100.00 106.56 21.04 80.0

Z | 4088 | 9873 | 2127 80.0
10028- | GPRS-FOD (TOMA, GMSK_ TNO-123) | X | 1855 | 8983 | 1780 | 355 | 1000 | £96%
DAC

¥ | 10000 | 108.83 | 2274 100.0

Z | 10000 | 107.74 | 2265 100.0
10029- EDGE-FDD {TDMA, 8PSK, TN 0-1-2) X 645 80.64 25,63 7.80 800 +06%
DAC

Y| 423 | 7472 | 24.10 800

Z | 644 | 8098 | 2611 80.0
10030~ | IEEE 802.15.1 Bluetooth (GFSK, DH1) | X | 4.00 | 7282 | 1333 | 530 | 700 | *86%
CAA

Y | 285 | 7155 | 1227 76.0

Z | 923 | 8247 | 17.02 70.0
10031- | [EEE B02.15.1 Bluetooth (GFSK, DH3) | X | 100.00 | 103.31 | 18.53 | 188 | 1000 | 296%

¥

Z

CAA —
10000 | 11185 | 2229 100.0
100.00 | 106.41 20.89 100.0
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10032- IEEE 802.16.1 Bluetooth (GFSK, DHS) X 100.00 106.21 2077 1.7 100.0 06 %
CAA

Y 100.00 136.33 31.17 100.0

2 100.00 110.51 2176 100.0
10033~ IEEE 802 15 1 Bluetooth (PV4-DQPSK, x 469 76.23 787 530 700 +86%
CAA DH1)

Y 234 67.60 1215 70.0

Zz 5.20 7825 1899 70.0
10034- IEEE 802.15.1 Blustooth (P4-DQPSK, X 252 7274 1584 1.88 1000 186 %
CAA DHI)

Y| 100 6337 | 859 100.0

Z| 237 7180 | 15567 100.0
10035~ IEEE 802.151 Bluetooth (PI4-DOPSK, x 203 71.70 1548 197 100.0 *96%
CAA Di

Y 0.83 63.21 8.35 100.0

z 1.82 70.03 1471 100.0
10038- IEEE 802.15.1 Blustooth (B-DPSH, DiH1) | X 52 1r.er 18.55 5.30 70.0 £ 9.831_‘
CAA

Y 242 68.14 12.45 70.0

4 5.86 80.16 19.75 70.0
10037+ |EEE 802.15.1 Bluetooth (B-DPSK. DH3) | X 240 72,20 1553 1.88 100.0 +96%
CAA

¥ | 094 | 6287 | 835 100.0

Zz 2.26 71.40 16.33 100.0
10038- |EEE B0DZ 15.1 Bluetooth (B-DPSK, DHS) | X 206 7210 1573 117 100.0 £96"%
CAA

Y 0.84 63.38 8,55 100.0

Z 1.83 70.31 14.93 100.0
10039- CDMAZ20D0 (1xRTT, RC1) X 290 78.89 16.79 0.00 150.0 +06%
CAB

Y 0.65 63.94 8.62 150.0

zZ | 180 7168 | 1562 150.0
10042~ 15-54 1 1S-136 FDOD (TDMNFDM, Pli4- X 445 7235 13.80 778 50.0 06 %
CAB DOPSK, Halfrate)

Y 4,17 7292 1352 50.0

Z .84 79.61 16.83 50.0
10044~ 1IS-9VEIATIA-S553 FDD (FOMA, FM) X 0.00 101.37 062 0.00 150.0 *06%
CAA

Y 0.04 60.00 38.64 150.0

Z 0.00 86.03 3.03 150.0
10048- DECT (TDD. TOMA/FDM, GFSK, Full X §514 70.09 15.57 13.80 250 +96%
CAA Slot, 24)

Y 4.596 66.55 14.02 250

Zz 6,70 74 .50 17.76 250
10049 DECT (TOD, TOMA/FDM, GFSK, Double | X 538 7266 15.32 10.79 400 +06%
CAA Slot, 12)

Y | 486 | 7133 | 14.00 40.0

Z 712 77.18 17.50 40.0
10056- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X 8.77 76.96 18,57 2.03 500 +06%
CTAA

Y 4.89 7245 15.21 S0.0

4 7.96 B80.12 20.16 500
amm EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) X 5.06 76.61 2342 855 100.0 +98%

Y- 3.47 7141 22.00 100.0

Z 501 76.57 23,67 100.0
10059 IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.26 65,50 60 0.61 1100 t06%
CAB Mbos) ==

Y 1.23 65.98 6.33 100

2 1,23 B64.60 5.36 10.0
10060- IEEE 802.11b Wi 2.4 GHz (DSSS, 55 X 6,66 83.05 2339 1.3 100 +96%
CAB Mops)

Y 442 B272 24 65 110.0

Z 374 B5.07 21,05 110.0
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(1}(::1- IEEE B02 110 WiFi 24 GHz (DSSS, 11 X 276 %7 1961 204 1100 286 %
)]
Y 1.84 73.20 18.63 110.0
Z 256 7552 19.30 110.0
10062~ [EEE B02.11a/h WIF 5 GHz (OFDM, 6 x 488 6887 1847 049 1000 +86%
CAB Mbps)
Y 425 67.31 16.55 00.0
2z 4.67 66,51 16.36 00.0
10063- IEEE 802.11a/h WiFi 5 GHz {OFDM, 8 X 468 6871 16.52 072 00.0 +96%
CAB Mbgs)
Y 4.26 67.37 16.60 100.0
— Z | 468 | 665/ | 1642 100.0
10064~ IEEE 802 11a/m WIFi 5 GHz (OFDM, 12 X 408 66,95 1671 0.856 100.0 +56%
 CAB Mbgs)
Y 4.44 67 47 16.72 100.0
z 497 66.82 16.64 100.0
10065- IEEE BOZ.-11af WIFi 5 GHz (OFDM, 18 X 484 66.80 1874 121 100.0 +96%
CAB Mbps)
Y 431 67 14 1667 00.0
Z 483 66.70 16.68 00.0
10066~ IEEE B02 11afh WIFI 5 GHz (OFDM, 24 X 485 66.78 16.85 146 1000 +96%
CAB Mbps)
Y 422 66.99 16.66 00.0
2 4 85 66.70 16.83 00.0
10067~ IEEE BD2.11a/h WiFi 5 GHz {OFDM, 36 X 512 68.86 1720 2.04 000 +06%
CAB Mbps)
Y| 450 | 6705 | 1608 100.0
2 514 6664 17.22 100.0
10063~ IEEE B0Z.11aM WiFi 5 GHz (OFDM, 48 X 518 68.91 1737 255 100.0 +06%
CAB Mbps)
Y | 461 | 67232 | 17.26 100.0
Z 518 66.90 1742 100.0
10069 IEEE B0O2.11avh WiFi 5 GHz (OFDM, 54 X 25 6588 1753 2867 100.0 +96%
CAB Mbps)
Y 4561 67.07 17.31 00.0
Z 5.27 68.89 17.60 00.0
10071 IEEE B02.11g WiFi 2.4 GHz X 4.94 66.55 17.07 189 o0.0 96 %
CAB (DSSS/OFDM. 9 Mbps)
Y 451 67.15 17.12 00.0
F 4.95 6652 17.08 00.0
10072- |EEE 802.11g WIFI 2.4 GHz X 492 o684 17.22 230 00.0 +96%
CAB (DSSS/OFDM, 12 Mbps}
Y 443 67.17 1717 100.0
Z 4.94 65.82 17.26 100.0
10073~ IEEE B02.11g WIFi 2.4 GHz X 488 66.96 1747 253 100.0 £96%
CAB (DSSS/OFOM, 18 Mops}
Y 4.50 67.38 748 100.0
Z 5.00 66.97 17.54 100.0 =t
10074~ IEEE 802.11g WIFi 2.4 GHz X 4497 B66.85 17.56 130 1000 £986%
CAB (DSSS/OFDM, 24 Mops)
Y 4.56 67.52 17.68 100.0
Z 5.00 66.85 17,67 100.0 o]
10075~ IEEE 802.11g WiFi 2.4 GHz X 5.02 67.00 7.86 iez 90.0 206%
CAB (DSSSIOFDM, 38 Mbps)
Y | 462 | 6160 | 17.92 800
Z 5.05 67.05 17.97 20.0
10076~ fEEE 802.11g Wi 2.4 GHz X 504 66.79 1785 415 90.0 +56%
CAB (DSSSIOFDM, 48 Mbps)
Y 467 67.49 18.08 80.0
Z 5.07 66.86 18.08 90.0
10077« IEEE 802, 11g WiFi 2.4 GHz X 65.06 66.85 18.03 430 80.0 +86%
CAB (DSSSIOFDM, 54 Mbos)
Y 472 67.61 16.21 90.0
Z 510 66,93 18.18 80.0
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10081- | COMAZ000 (1xRTT, RC3) X | 105 | 6836 | 1461 | 000 | 1500 | =96%
CAB

Y | 043 | 6268 | 764 150.0

Z | 084 | 6573 | 1251 150.0
10082- | 1S:54/15-136 FDD (TDMAFFDM, PIld- | X | 079 | 656.28 | 384 | 477 | BoO | =96%
cAB DOPSK, Fullrate)

Y | 049 | 6618 | 335 0.0

Z | 084 | 5685 | 440 0.0
10090- | GPRS-FDD (TDMA, GMSK, TN 0-4) X | 495 | 7446 | 1451 | 656 | 600 | z06%
DAC

Y | 629 | 78585 38 600

Z | 1243 | 8585 78 €00
10087- | UMTS-FDD (HSDPA) X[ 186 | 6905 | 1650 | 000 | 1500 | £8.6%
cAB

Y| 254 | 7560 | 1842 50.0

Z | 182 | 6740 | 1555 50.0 .
10086- | UMTS-FOD (HSUPA, Sublest 2) X 82 | 6900 | 1656 | 000 | 1500 | £96%
cAB

Y | 248 | 7568 | 1845 160.0

Z | 178 | 6734 | 1651 150.0
10085- | EDGE-FOD (TOMA, GPSK, TN 0-4) X | 931 | 6767 | 2824 | 956 | 600 | +6.6%
DA

Y | 613 | 8210 | 2847 600

Z | 656 | 8ses | 3018 0.0
10100- | LTE-FDD (SC-FDMA, 100% R, 20 X | 333 | 7152 | 17.38 | 000 | 1500 | 96%
CAC MHz. OPSK)

Y | 304 | 7188 | 18.10 50.0

z 0| 7005 | 1658 50.0
10101- | LTE-FDD (SC-FDOMA, 100% RB, 20 X | 332 | 8805 | 1630 | 000 | 1500 | 06%
CAC Miz, 16-QAM)

Y | 308 | 6845 | 1666 150.0

Z | 324 37 | 1586 1500
10102- | LTE-FDD (SC-FOMA, 100% RB, 20 X | 343 | 6802 | 1640 | 000 | 1500 | +96%
CAC MHz, 64-0AM)

Y| 316 | 6849 | 1674 150.0

Z | 335 | er37_| 1597 1500
10103~ | LTE-TDO (SC-FOMA, 100% RB, 20 X | 600 | 7328 | 1875 | 398 | 650 | +96%
CAC MHz, OPSK)

Y| a7a | 7239 | 1678 5.0

Z | 604 | 7351 | 1903 65.0
10104- | LTE-TDD (SC-FDMA. 100% RB, 20 X| 851 | 7305 | 1950 | 398 | 650 | 96%
cAC MHz, 16-QAM) Sl

Y | 505 | 7118 | 1878 55.0

Z | 649 | 7312 | 1669 65.0
10105- | LTE-TOD (SC-FOMA. 100% RB, 20 X | 559 | 7145 | 1911 | 398 | 650 | 295%
CAC MHz, 64-QAM)

Y | 477 | 689l | 1649 65.0

Z | ©00 | 7153 | 1029 65.0
10108- | LTE-FOD (SC-FDVA. 100% RB, 10 X | 291 | 7074 | 1723 | 000 | 1500 | 2956%
CAD MHz, QPSK)

Y | 265 | 7206 | 1816 150.0

Z| 277 | 6927 | 1040 150.0
10108- | LTE-FOD (SC-FOMA. 100% RB, 10 X| 298 | 6802 | 1628 | 000 | 1500 | +96%
CAD MHz, 16-GAM)

Y| 275 | 6920 | 1668 150.0

Z | 29 | 6122 | 1577 150.0
10110- | LTE-FOD (SCFDOMA 100% RB,5MHz. | X | 236 | 6987 | 1689 | 000 | 1500 | 95 %
CAD QPSK)

Y | 223 | 7255 | 1768 150.0

Z | 220 | 6833 | 1598 150.0
10111- [ LTEFDD (SCFDMA 100% RB, 6 MHz, | X | 277 | 69.33 | 16.67 | 000 | 1500 | 266 %
CAD 16-QAM)

Y | 282 | 7284 | 1744 150.0

Z | 282 | 6808 | 1609 150.0
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10112- | LTE-FDD (SC-FDMA, 100% RB, 10 X 39 6799 | 1633 | 00G | 1500 | +96%
CAD MHz. 64-QAM)

Y | 288 6334 | 18.75 50.0
Z | 302 6724 | 584 50.0
10113 | LTE-FDD (SCFDMA_ 100% RB, 5 MHz, | X | 293 6944 | 1688 | 000 500 | £96%
CAD 84-QAM)
Y | 203 72.77_ | 1741 1500
Z | 277 63268 | 1624 150.0
10114- | |EEE B02.11n [HT Greerfield, 13.5 X | 547 6740 | 1658 | 000 | 1500 | 206%
CAB Mbos, BPSK)
Y | a77 67,57 | 1881 150.0
Z | 514 6716 | 1642 150.0
10115- | IEEE BO2.11n (HT Groenfisld, 81 Mbps, | X | 545 G7.53 | 16686 | 000 | 150 | £9.6%
CaB 16-QAM)
Y | 501 i7.74 | 1683 150.0
Z | 543 730 | 16.50 150.0
10116- | IEEE 802.11n (HT Greenfieks, 135 Mbps, | X | 3.27 760 | 1662 | 000 | 1500 | +96%
CAB 64-0AM)
Y | 484 67.81 | 16.84 1500
Z | 524 67.35 | 16.45 150
10117- | IEEE B0211n (HT Mixed, 13,5 Mops, X | 614 6727 | 1655 | 000 | 1500 | +9.6%
CAB 8PSK)
Y 4.76 7.49 16,78 150.0
Z | 510 7.02 | 1637 150.0 ]
10118- | IEEE BOZ 11n (M7 Mixed, 81 Mbps, 16- | X | 5.55 773 | 1676 | 000 | 1500 | +96%
CAB GAM)
Y 01 768 | 10.81 150.0
Z 551 751 | 1661 150.0
10118~ | [EEE B02.11n (HT Mixed, 135 Mbps. 64- | X 5.24 7.54 | 1660 | 000 | 1500 | +86%
CAB QAM)
Y | aB4 67,76 | 1682 150.0
Z| 520 6730 | 1643 1500
10140- | LTE-FOD (SC-FDMA. 100% RB, 15 X | 346 6801 | 183 000 | 1500 | +96%
CAC MHz. 16.0AM)
¥ 115 6855 | 16.64 150.0
Z | 338 67.37 | 1589 150.0
101481- | LTE-FDD (SC-FDMA_ 100% RB, 15 X 359 63.11 | 1648 | 000 | 1500 | +0.06 %
CAC MHz, 84-QAM)
Y| 3am® €816 | 1689 150.0
2 351 67 49 16.07 150.0
10%42- | LTE-FDD (SC-FDMA 100% RB, 3MHz. | X | 217 7022 | 1677 | 000 | 1500 | 96 %
caD
o Y | 2142 7347 | 1682 150.0
- Z 197 €833 | 15.65 150.0
10143~ | LTE-FDD (SC-FOMA 100% RB, 3MHz. | X | 273 7063 | 1680 | 000 | 1500 | £96%
caD 16-QAM)
Y| 23 7108 | 147 50.0
Z | 248 €8.67 582 50.0
10144. | LTE-FDD (SC-FOMA_ 100% RB, 3MHz, | X | 2.37 6757 | 1488 | 0.00 500 | £06%
CAD 64-QAM)
Y | 149 64.70 | 11.02 150.0
2| 224 647 | 1415 160.0
10145~ | LTE-FDO (SC-FDMA, 100% RB, 1.4 X | 146 67.64 | 1341 | 000 | 1500 | =96 %
CAD MHz, OPSK)
Y | 046 8000 | 490 150,0
Z | 124 6515 | 1190 150.0
10146- | LTE-FDD (SC-FOMA, 100% RB, 1.4 X | 1.88 66.57 | 1198 | 00D | 1500 | 29.6%
CAD MHz. 16-QAM)
Y | 057 6000 | 372 150.0
Z | 205 6650 | 11,82 150.0
10147- LTE-FDD (SC-FDMA, 100% RS, 1.4 X 241 68.00 13.27 0.00 1500 t96%
CAD MHz. 64-QAM)
Y | 057 60.00 77 150.0
Z | 244 66,63 | 1296 150.0
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10149~ LTE-FDD (SC-FDMA, 50% RB, 20 MHz, X 3.00 68.09 16.34 0.00 150.0 2156% |
CAC 16-QAM)

Y 277 69.31 16.75 150.0
r4 290 6729 15.82 150.0
10150~ LTE-FDD (SC-FDMA, 50% RB, 20 MHz, x 312 68.05 16.38 0.00 1500 2956%
CAC 64.QAM)
Y 289 69.44 16.82 150.0
Zz 3.03 67,30 15.88 1500
10151 LTE-TDD (SC-FOMA, 50% RB, 20 MHz, x 8.48 7576 19.79 398 65.0 286 %
CAC OPSK)
Y. 497 75.00 18.62 65.0
Z 6.47 76.01 20,08 65.0
10152 LTE-TDD {SC-FDMA, 50% RB, 20 MHz, X 599 274 19.05 3.98 650 £96%
CAC 16-QAM)
Y 4.46 70.58 7.70 65.0
Zz 5.98 72.85 3,25 65.0
10153 LTE-TDD (SC-FDMA, 50% REB, 20 Mz, X 6,40 73 19.89 388 650 t96%
CAC 84-Q4M)
Y 4.85 71.93 16.70 65.0
Z 6.37 T3.87 20.08 850
10154~ LTE-FDD (SC-FDMA, 50% RE8, 10 MHz, X 24 70.50 17,26 0.00 150.0 +86%
CAD QPSK)
Y| 230 7317 | 1815 150,0
. Z | 225 6879 | 16.26 150.0
10155 LTE-FDD (SC-FOMA, 50% RB, 10 MMz, X 277 69.33 16,86 .00 150.0 +96%
CAD 16-QAM)
Y 2.85 7295 17.52 150.0
Z 2.62 68.10 16.10 150.0
10156- LTE-FOD (SC-FDMA, 50% RB, 5 MHz, X 2.06 7074 16.78 000 160.0 +96%
CAD QPSK)
Y 1.84 72.28 15.38 150.0
Z 1.82 843 1545 150.0
10157- LTE-FDD (SC-FDMA, 50% RS, 5 MHz, X 2.26 63.60 1517 0.00 150.0 +96%
CAD 16-0AM)
Y 1.18 6349 9.68 150.0
2 208 67.05 14.20 150.0
10158 LTE-FDO (SC-FDMA, 50% RB, 10 MHz X 293 69,52 1704 0.00 150.0 296%
CAD 64-QAM)
Y 297 7299 17.53 150.0
F4 278 63.33 16.28 150.0
10159 LTE-FDO (SC-FDMA, 50% RB, 5 MHz, X 241 69.28 15.56 0.00 150.0 196 %
CAD 54-QAM) .
u 4 20 63.48 9.85 150.0
4 219 67.56 14 51 150.0
10160- LTE-FDD (SC-FOMA. 50% RB, 15 MHz, X 285 69.49 16.87 0.00 1500 +96%
CAC QPSK)
Y 262 71.09 17.56 150.0
2z 273 6a.41 16.20 150.0
10181~ LTE-FOD (SC-FOMA_ 50% RB, 15 MHz X 302 68.04 16.35 0.00 150.0 +96%
CAC 16-QAM)
Y 2.79 69.62 16.62 150.0
. Z| 283 6724 | 1581 150.0
10162 LTE-FDD (SC-FDMA, 50% RB, 15 MHz X 313 68,16 1642 0.00 150.0 +96%
CAC 64-QAM)
Y 291 69.97 16.80 1500
Z 304 67.40 1583 150.0
10165~ LTE-FDD (SC-FDMA_ 50% RB, 14 MHz, | X 356 68931 18.54 30 150.0 96 %
cAD QPSK)
Y 252 66.51 17.96 150.0
2 367 §9.68 19.11 150.0
10167- LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X 434 7194 19.28 3.01 1500 296 %
CAD 16-QAM)
Y 282 68.14 18.01 150.0
Z 461 7282 19.64 150.0
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10168 LTE-FDD (SC-FOMA, 50% RB, 1A MHz. | X 4.91 74,62 2035 3am 1500 206%
CAD 64-0AM)]

Y 2,89 70.56 19.65 150.0

F4 522 75408 21.18 1500
10169- LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X 297 68,77 18.70 am 1500 | £98%
CAC QPSK)

Y 217 65.08 17.20 150.0

Z 3.15 69.53 19.03 1500
10170- LTE-FDD (SC-FDMA, 1 RB, 20 MHz2, X 413 7487 2147 3am 1500 +86%
CAC 16-QAM)

Y 239 668.52 18.90 150.0

Z | 460 | 76.37 | 2168 150.0
10171- LTE-FOD (SC-FOMA, 1 RB, 20 MHz, X 329 010 18.05 3o 1500 | +96%
AAC 64-0AM)

Y | 205 | 6555 | 1634 150.0

N Z | 36 | 7142 | 858 150.0 =

10172- LTE-TDD {SC-FDMA, 1 RB, 20 MHz, X 570 79.95 281 6.02 65,0 +96%
cAac QPSK)

Y 240 69.67 19.23 65.0

Z 6.83 8326 24.5% 65.0
10173- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, x ao0s 82487 27 6,02 66.0 £96%
CAC 16-QAM)

Y 2684 7218 18.50 65.0

y 4 10.78 8321 2442 855.0
10174 LTE-TDD (SC-FOMA, 1 R8, 20 MMz, X 484 7444 18.70 6.02 65.0 £86%
CAC B84-QAM)

Y 2.26 68.50 16.42 §5.0

Z 7.68 82232 21.97 650
10175 LTE-FDD (SC-FOMA, 1 RB, 10 Mz, X 293 68 40 84 m 150.0 t96%
CAD QPSK)

Y 215 64 56 16.98 150.0

Z 3N 6917 16,75 150.0
10176- LTE-FDD (SC-FOMA, 1 RB, 10 MHz, X 414 74 90 21.18 am 150.0 286%
CAD 16-QAM)

2 2.39 B6.54 18.91 150.0

Z 4.61 76.40 21.70 150.0
10177- LTE-FOD {SC-FDMA, 1 RB. 5 MHz, X 296 68.59 18.53 3m 1500 [ 296%
cAF___| apsk) ”

Y 2.18 64,93 17.03 150.0

Z 3.14 69.35 18.88 150.0
10178- LTEFDD {SCFDMA, 1 R8, 5 MHz, 16- X 408 74.60 202 3,01 1500 +96%
cAD

Y 2.38 6847 18.86 150.0

. F3 4.55 76.12 21.58 150.0

10179 LTE-FDD (SC-FOMA, 1 R, 10 MMz, X 865 7224 1942 3.0t 1500 +86%
CAD 64-QAM)

Y 220 697 17.51 50.0

z 4.05 T3.67 16.95 50.0
10180 LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64- X 3.28 70.0 17,98 a0 500 | =296%
CAD QAM)

Y 2.06 65.54 16.32 150.0

r4 3.62 71.33 1852 150.0
10161- LTE-FDD (SC-FOMA, 1 RB, 15 MHz, X 285 68.57 16.52 X 1500 | £96%
CAC QPSK)

Y 2.1¢ 654.82 17.03 150.0

Z 3 69,57 18.85 150.0
10182- LTE-FOD (SC-FDMA, 1 RB, 15 MHz, X 40 T4r 210 am 150.0 +98%
CAC 168-0AM)

Y 238 58.45 18.85 150.0

Z 454 76.08 2154 150.0
10183- LTE-FDD {SC-FDMA, 1 RB, 15 MHz, X 328 69.99 17.97 3.0 1800 | +986%
AAS 54-QAM)

a4 205 85.53 16.31 150.0

Z 3.62 71.31 18.51 150.0
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10184- | LTE-FDO (SC-FOMA, 1 RB, 3 MHz. X | 206 | 6862 | 1854 | 301 | 1500 | £58%

CAD QPSK)
Y| 216 | 6495 | 17.04 1500
Z | 31a | 6937 | 1887 150.0
10185- | [TE-FOD (SC-FDMA. 1RB, 3MHz, 16- | X | 408 | 7465 | 2105 | 301 | 1500 | £86%
cAD QAM}
¥ | 239 | easi | 18.69 750.0
Z | 456 | 7817 | 2158 150.0
10186- | LTEFOD (SCFDMA, 1RB.3MHz, 66- | X | 329 | 7005 | 1801 | 307 | 1500 | 96%
AAD
Y | 206 | e557 | 1634 150.0
Z | 363 | 7138 | 1856 150.0
10187- | LTEFDD (SCFDMA, TRB, 1.4 Wiz, X | 297 | 6866 | 18.60 | 301 | 1500 | £06%
CAD aPsk)
Y| 217 | 6504 | 1714 50.0
Z | 345 | 6943 | 1694 50.0
10186+ LTE.FDD (SC-FOMA, 1 RB, 1.4 MHz, X 4.26 7549 21.51 301 50.0 £96%
CAD 18-QAM)
Y | 243 | 6890 | 1847 150.0
Z | 415 | 7700 | 2202 150.0
10189 | LTE-FDO (SC-FOMA TRB, 14 MHz, | X | 337 | 7052 | 1831 | 301 | 1500 | £96%
AAD 64-0AM)
Y | 209 | 6583 | V656 150.0
2 373 71.86 18.85 150.0
10793 | IEEE BOZ11h (HT Greeenfieid, 6.5 Mbps, | X | 457 | 6684 | 1633 | 000 | 1500 | S96%
[CAB | BFSK)
Y | 222 | 6788 | 1661 1600
Z | 453 | 6657 | 1612 150.0
10184- | IEEE B2 11n (HT Greenfioid, 39 Mops, | X | 474 | 67.16 | 16.45 | 000 | 1500 | 66 %
cAB 16-0AM)
Y| 331 | 67oa | 871 150.0
Z | 470 | 6688 | 1625 150.0
10195~ | IEEE B0211n (HT Groondieid, 65 Mbps, | X | 478 | 6719 | 1646 | 000 | 1600 | S56%
CAR 64-0AM)
Y | 432 | 61, 16.68 150,
Z | 475 | 6691 | 1626 150.
10186- | IEEE 802.11n {HT Nixed, 6.5 Mbps, X | 457 | 6691 | 1635 | 000 | 1500 | £96%
CAB BPSK)
Y | 418 | 6782 | 1656 50,0
2z 454 66.63 16.14 150.0
10197~ | IEEE B02.11n (HT Mixed, 39 Mbps. 16- | X | 476 | 67.18 | 1646 | 000 | 1500 | £85%
cA8 QAM)
Y | _431_| 6783 | 1671 1500
Z | a7z | e8s0 | 1626 150.0
10198~ | [EEE 802.11n (HT Mixed, 65 Mbps, 64- | X | 479 | 67.20 | 1648 | 000 | 1500 | L95%
CAB QAM)
Y | 431 | 6786 | 1667 150.0
Z | 475 | 6693 | 1628 150.0
10219 | IEEE BOZ11n (HT Mixed, 7.2 Mbps, X | 453 | 6693 | 1632 | D00 | 1500 | <98 %
CAB BFSK)
Y | 416 | 6795 | 1659 150.0
Z | 449 | 6684 | 1610 150.0
10220- | IEEE BOZ 19n (HT Moo, 433 Mbps, 16- | X | 476 | 67,05 | 1645 | 000 | 1500 | <96%
CAB QAM)
Y | 431 | 6788 | 1668 150.0
Z | 471 | 6687 | 1625 150.0
10221- | 1EEE 802.11n (HT Mixed, 72.2 Mbps. 64- | X | 478 | 67.13 | 1646 | 000 | 1500 | 296 %
: CAB QAM)
Y | a34_| 6784 | 1667 150.0
Z | 476 | 6686 | 1625 160.0
10222~ | IEEE 802.11n (HT Nixad, 15 Mbps, X | 511 | 6728 | 1654 | 000 | 1500 | £9.6%
CAB BPSK)
Y | _a7a_| &i50 | 1677 180,0
Z | 508 | 6703 | 1637 150.0
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10223~ EEE 802.11n (HT Mixed, 90 Mbps, 16- X 541 67.45 16,64 0.00 1500 | t986%
CAB QaM)

Y 4.93 67.57 16.77 150.C

r4 5,38 67.23 16.48 150.(
10224- |EEE 802.11n (HT Mixed, 150 Mbgs, 64 | X 5186 67.40 16.53 0.00 150.( +96%
CAB QAM)

Y 478 67.68 16,78 150.0

Z 513 67.15 16,35 150 0
102\2525- UMTS-FDD (HSPA+) X 287 66.65 16.73 Q.00 1500 | =96%

. 253 67.60 | 1468 150.0

Z 280 £6.04 15.27 150.0
10226- LTE-TDD (SC-FDMA. 1 RB, 1.4 MHx X 85 8377 2257 802 65.0 98 %
CAA 16-QAM)

Y 2.94 72.78 B.83 65.0

Z 1144 89.30 24.87 65.0
10227~ LTE-TDO (SC-FDMA, 1 RE, 1.4 MHz, X .87 B51.56 21.28 6.02 65.0 96 %
CAA B64-0AM)

Y 274 7134 17.62 65.0

Z 10.43 56.67 2346 65.0
&2?5— LTE-TDO (SC-FOMA, 1 RB, 1.4 MHz, X TAT B4.95 24 66 6.02 65.0 96 %

Y .79 7250 20.49 65.0

Z .84 BET3 | 2647 65.0
10228- LTE-TDO (SC-FDMA, 1 RB, 3MHz, 16 | X A5 B2.96 220 6.02 65.0 986 %
CAs8 QAM) |

Y 288 1223 18.53 65.0

Z 10.88 B8.31 2446 65.0
10230- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 84 | X 7.54 B0.BA 20.95 6,02 65.0 $96%
CAB QAM)

Y 2.66 70.82 17.34 65.0

z 891 B5.77 23.09 65.0
10231- LTE-TDD (SC-FOMA, 1 RB, 3 MHz, X Ta7 B4.14 24.29 8.02 65.0 296 %
CcaB QPSK) .

Y 272 71.99 20.19 65.0

Z B.45 B783 | 2608 65.0
10232- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- | X B.13 82.04 2220 6.02 65.0 +98%
CAC QAM) i

Y 286 72,23 18.53 650

Z 1084 88.20 2446 65.0
10233 LTE-TDD (SC-FDMA, 1 RB, 5 Mz, 54~ X 753 60.82 2085 6.02 65.0 +96%
CAC QAN

Y 265 70.81 734 65.0

Z 9.90 85.76 23.08 65.0
10234- LTE-TDD (SC-FDMA. 1 RB, 5 MHz. X 880 B335 2369 502 650 t88%
cac QPSK)

Y 265 71.80 1891 650

F3 8.12 B6.96 25.67 €5.0
10235~ LTE-TDO (SC-FOMA, 1 RB, 10 MMz, X 813 82.96 22 6.02 650 tB6%
CAC 16-QAM)

Y 2.85 7224 18.53 85.0

Z 1085 BB 31 24 47 650
10236- LTE-TDD (SC-FDMA, 1 RB, 10 MHz. X .57 80,88 20.97 602 5.0 £86%
CAC 64-QAM)

Y 267 T0.87 17.36 &5.0

Z 297 B5.85 2311 6550
10237- LTE-TOO (SC-FOMA, 1 RB, 10 MHz, X T Ba7 24.30 6.02 650 286%
CAC QPSK)

Y 2N 71.98 20.20 65.0

Z B.46 B7.88 26.10 65.0
10238~ LTE-TOD {SC-FDMA, 1 RB, 15 MHz, X n g2.92 2219 6.02 650 208 %
CaC 16-QAM)

Y 285 72.21 1B.52 65.0

Z 1082 8827 24.45 85.0
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10239- | LTE-TDD (SC-FOMA, 1 R, 15 MHz, X | 781 | 8080 | 209¢ | 602 | 650 | t96%

CAC 64-QAM)
Y | 265 | 7078 | 17.33 550
Z | 987 | 8573 | 2508 850
10240- | LTE-TOD (SC-FOMA, 1 RB, 15 MHz. X | 715 | B414 | 2428 | 602z | 650 | 96 %
CAC QPSK)
Y | 271 | 7188 | 2618 850
Z | Baia | 8784 | 2606 65.0
10241- | LTE-TOD (SC-FDMA, 50% R, 1A MHz | X | 7.86 | 7852 | 2335 | 688 | 650 | £95%
CAA 16-0AM)
Y | 482 | 7568 | 2256 5.0
Z | Ba7 | 8034 | 2457 65.0
10242- | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz, | X | 603 | 76084 | 2225 | 688 | 650 | £06%
CAA 64-0AM)
Y | 420 | 7318 | 2144 550
Z | 740 | 7762 | 2318 66.0
10243 | LTE-TDO (SC-FOMA, 50% RB, 14 Mz, | X | 580 | 7356 | 2201 | 698 | 650 | £96%
CAA QPEK)
Y | 385 | 7147 | 2130 850
Z | 606 | 7467 | 2280 65.0
10244- | LTE-TDD (SC-FOMA, 50% RB, 3MHz, | X | 500 | 7122 | 1580 | 398 | 650 | 156%
CAB 16-0AM)
v 75 | 6133 | 1.8 65.0
Z | a1 | 7256 | 1658 65.0
10245 | LIE-TD0 (SC-FOMA. 0% RB, 3MHz, | X | 488 | 7089 | 1562 | 388 | 650 | +66%
cAg B4-QAM)
P Y| 179 | 8121 | 746 65.0
Z | 534 | 7214 | 1636 65.0 ==
10246- | LIE-TOD (SC-FDMA, 50% RB, 3MHZ, | X | 467 | 7334 | 1694 | 388 | 650 | 296%
cAB QPsK)
— Y | 177 | 6318 | 831 5.0
Z | 473 | 7377 | 1729 65.0
10247- | LTE-TDD [SC-FDMA, 50% RB, 5MHz | X | 492 | 7171 | 1689 | 3808 | 650 | 06%
CAC 18-QAM)
Y | 247 | 6438 | 1088 850
Z | 493 | 7188 | 1719 65.0
10248- | LTE-TDD (SC-FOMA. 50% RB, 5 MHz, | X | 496 | 7139 | 1685 | 398 | 660 | 266%
cAC £4-QAM)
¥ | 247 | 6a04 | 1068 5.0
Z | 498 | 7153 | 17.03 65.0
10249- | LTE-TOD (SC-FDMA_50% RB, 5MHz, | X | 570 | 7641 | 1903 | 398 | 650 | £06%
CAC GPSK)
Y | 274 | ©a3s | 1368 550
Z | 576 | 7686 | 1940 65.0
10250- | LTE-TDD (SC-FOMA, 50% RB, TOMHz | X | 508 | 7486 | 1982 | 398 | 650 | 88%
Cac 16-QAM)
Y| 419 | 7147 | i 65.0
Z | 506 | 7473 | 1989 65.0
10251. | LIE-TOD (SC-FOMA 60% RB, 1OMHz | X | 573 | 7278 | 1868 | 398 | 650 | t96%
CAC 654-0AM)
Y | 382 | 6804 | 1568 650
Z | 572 | 7291 | 1889 65.0
10252- | LTE-TDD (SC-FDMA. 60% RB, 10MHz. | X | 638 | 7741 | 2035 | 398 | 660 | +96%
CAC QFSK)
Y 445 75.91 18.87 65.0
Z | 638 | 7773 | 2067 55.0
10253 | LTE-TDD (SC-FDMA. 50% RB, 15 MHZ. | % | 588 | 7230 | 1886 | 398 | 660 | <06%
CAC 16-QAM)
Y | 436 | 7041 | 17.18 85.0
Z | 587 | 7241 | 1905 65.0
10254- | LTE-TDD (SC-FDMA, 650% RB, 15 MHz. | X | 625 | 7327 | 1560 | 388 | 650 | 2656%
CAC 64-0AM)
Y| 467 | 7147 | 1766 850
Z| 624 | 7334 | 1077 85.0
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10265 | LTE-TDD (SC-FDMA, 50% RB, 16 Mz, | X | 624 | 7537 | 1984 | 398 | 650 | £98%
CAC QPSK)

Y | 475 | 7432 | 1927 850

Z | 625 | 7558 | 2012 65.0
10256- | LTE-TOD (SG-FOMA, 100% RB, 1.4 X | 389 | 6800 | 1337 | 398 | 650 | +96%
CAA MHz 16-QAM)

Y| 134 | 5062 | B34 55.0

Z | 426 | 69.03 | 1403 65.0
10257- | LTE-TDD (SC-FOMA, 100% RB8_ 1.4 X | 388 | 6764 | 1312 | 308 | 650 | +96%
CAA MHz, 64-QAM)

Y | 134 | 6941 | a7 65.0

Z | 420 | 6656 | 13.73 5.0 |
10258~ | LTE-TDD (SC-FOMA, 100% HB, 1.4 X| T a68 | 6974 | 1461 | 398 | 650 | 486%
CAA Miz, QPSK)

Y | 133 | 6058 | 675 §5.0

Z | 372 | 7006 | 1490 65.0
10258- | LTE-TOD (SC-FDMA, 100% RB.3MHz, | X | 533 | 7279 | 1801 | 398 | 650 | +96
cAB 16-QAM)

Y | 300 | 6663 | 1297 65.0

Z | 632 | 72064 | 1820 | 5.0
10260 | LTE-TDD (SCFDMA, 100% RB, aMHz, | X | 638 | 7264 | 1796 | 398 | 650 | 96%
CAB 64.QAM)

Y | 303 | 6o46 | 12886 §5.0

= Z | 837 | 7278 | 1815 85.0
10261~ | LTE-TDD (SCFDMA, 100% RB,3MHz, | X | 576 | 76.27 | 1938 | 398 | 660 | £96%
CAB QPSK)

Y| 328 | 7053 | 1546 65.0

Z | 580 | 7664 | 1971 65.0
10262- | LTE-TDD (SCFDMA. 100% RB,5MHz, | X | 587 | 7460 | 19.77 | 398 | 650 | £98%
CAC 16-QAM)

Y| 416 | 7138 | 1718 850

= Z | 504 | 7467 | 1995 650

10263- | LTE-TDD (SC-FDMA_ 100% RB,5MHz. | X | 572 | 7277 | 1860 | 398 | 650 | £06%
CAC 64-0AM)

Y | 382 | 6803 | 1568 65.0

Z | 572 | 7290 | 1888 65.0
10264~ | [TE-TDD (SC-FOMA. 100% RB, 5 MHZ | X | 630 | 7724 | 2026 | 398 | 650 | *06%
CAC OPSK)

Y | 440 | 7490 | 1876 5.0

Z | 633 | 7757 | 20568 85.0
10265- | LTE-TOD (SC-FOMA. 100% RB, 10 X | 508 | 7275 | 1905 | 398 | €50 | £96%
CAC MHz, 16-GAM)

Y | 446 | 7058 | 17.71 65.0

Z | 598 | 7286 | 19.25 650
10266- | LTE-TDD (SC-FDMA, 100% R, 10 X | 638 | 7378 | 1088 | 388 | 650 | £96%
CAC MHz, 64-0AM)

Y | 485 | 7191 | 1868 65.0

Z | 637 | 7385 | 2005 65.0
10267- | LTE-TDD (SC-FOMA, 100% KB, 10 X | 645 | 7573 | 19.77 | 386 | 650 | 286%
CAC MHz, QPSK)

Y | 496 | 7405 | 1959 65,0

Z | 646 | 7598 | 2006 85.0
10268- | LTE-TOD (SC-FDMA, 100% RS, 15 X | 668 | 7301 | 1962 | 388 | 650 | t96%
CAC MHz. 16-0AM)

Y| 8§23 | 7143 | 1892 650

Z | 666 | 7307 | 19.79 ~ 65.0
10269 | LTE-TDD (SC-FDMA, 100% R8, 15 X | 667 | 7270 | 1955 | 398 | 650 | t96%
CAC MHz._64.QAM)

Y | 629 | 7128 | 1886 650

Z | 665 | 7275 | 19.72 5.0
10270- | LTE-TDD {SC-FDMA, 100% RB, 15 X | 658 | 7410 | 1933 | 398 | 650 | £96%
CAC MHz QPSK)

Y | 528 | 7366 | 1945 650

Z | 654 | 7428 | 1957 65.0
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10274~ | UMTSFDD (HSUPA, Sublesi 5, 3GPP | X | 266 | 6708 | 1568 | 000 | 1500 | £96%
cAg Rel8.10)

Y | 248 | eaen | 1525 150.0
S 7 - 58 | 683 | 1516 150.0
10275~ | UMTS-F00 (HSUPA, Sublest 5, 3GPP | X 74 | 6943 | 1653 | 000 | 1500 | £96%
cAB Relg.d)
Y | 109 | 7430 | 1816 150.0
Z | 156 | erar | 1534 150.0
10277- | PHS (QPSK) X | 276 | 6231 | 805 | 903 | 500 | x06%
CAA
Y | 180 | 60.02 | 5a7 50.0
Z | 280 | 6266 | 838 50.0
10278- | PHS (QPSK, BW 604MHz, Rollof 03] | X | 419 | 6839 | 1347 | 903 | 500 | =96%
CAA
Y | 252 | 6237 | 815 50.0
Z | 443 | 69.49 | 14.24 50.0
10279- | PHS (QPSK, BW 884MHz. Rollof 0,38) | X | 428 | 6860 | 1361 | 903 | 500 | 206%
CAA
Y | 255 | 6242 | 821 50.0
Z | 453 | 6871 | 1438 50.0
10290- | CDMAZ2000, RC1, SO55, Fu Rate X | 188 | 7258 | 1601 | 000 | 150.0 | 98 %
AAB
Y | 047 | 6107 | 677 150.0
Z | 142 | 6838 | 13.88 150.0
10291- | COMAZ000, RC3, SO55, Ful Rate X[ 102 | 6899 | 1442 | D00 | 1500 | £96%
AAB
Y| 042 | 6228 | 747 150.0
Z | 082 | 6652 | 12.38 150.0
10292- | COMAZ000, RC3, 5032, Full Rals X | 186 | 7862 | 1689 | 000 | 1500 | +0.6%
AAB
Y | 10000 | 11027 | 21.78 150.0
Z | 105 | 6967 | 1480 150.0
10283- | COMA2000, RC3, SO3, Full Rate X | 784 | 10043 | 2546 | 000 | 1500 | 95 %
AAB
Y | 10000 | 116.28 | 2518 150.0
Z | 168 | 7653 | 187 150.0
10285- [ CDMAZ000, RC1, SO3, V/ath Rate 251 | X | 655 | 7585 | 1933 | 903 | 500 | £95%
AAB
Y | 1088 | 8042 | 1783 500
Z | 717 | 7785 | 2038 500
10297- | LTE-FDD (SC-FOMA, 50% RB, 20MHz, | X | 282 | 7087 | 1731 | 000 | 1500 | £96%
AAB QPSK)
Y | 267 | 7224 | 1828 150.0
Z | 272 | 6938 | 1647 150.0
10268~ | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 183 | 7023 | 1561 | 000 | 1500 | £986%
AAC QFSK)
Y| 067 | 6163 | 778 1500
Z | 155 | 6743 | 1401 150.0
10298~ | LTE-FDD (SC-FDMA 50% RB,3MHz, | X | 267 | 6987 | 1450 | 000 | %0 | 85 %
AAC 16-0AM)
Y| 070 | 6000 | 636 150.0
Z | 277 | 6989 | 1437 150.0
10300- | LTE-FDO (SO-FOMA_ 50% RB, 3 MHz, | X | 196 | 8507 | 1147 | 000 | 1500 | 96
ABC 64-0AM)
Y | 067 | 6000 | ava 150.0
Z | 204 | 6524 | 1145 150.0
10301- | [EEE 602 160 WIMAX (28.16, 5ma, X| 488 | ©528 | 1743 | 417 | 500 | t96%
AAA 10MHz. QPSK. PUSC)
Y | 4% 6536 | 16.96 50.0
> Z | _ar 6542 | 1743 50.0
10302~ | [EEE BOZ2 16& WIMAX (25-18, 5ms, % [ 58 6591 | 1812 | 496 | 500 | 296%
ARA 10MHz, GPSK, PUSC, 3 CTRL symbols
Y | 453 | 6658 | 1778 50.0
Z | 522 | 6596 | 16.08 5.0
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10303- | IEEE 802.16e WiMAX (31:15, 5ms, X | 494 6553 | 17.98 | 4.96 500 | +96%
AAA 10MHz, 64QAM, PUSC)

Y | 438 66.61 7.70 50.0
Z | 499 65.64 7.94 50.0
10304- | IEEE 802,160 WIMAX (2918, 5ms, X | 474 65.48 T8 | 447 500 | +96%
AAA 10MHz, 84QAM, PUST)
Y | 247 66,40 | 17.18 50.0
Z | 478 65.47 | 17.42 50.0
10305 | IEEE 802. 166 WIMAX (31:15, 10ms, X | 436 6796 | 1980 | 6.02 350 | +96%
AAA 10MHz, 84QAM, PUSC, 15 symbois)
Y | 399 58.23 | 17.66 35.0
Z | 487 8838 | 19.93 35.0
10306- IEEE 802.16e WiMAX (2918, 1Dms, X | 4718 6657 | 19.18 | 602 B0 | +96% |
AAA 10MHz, 64QAM, PUSC, 18 syrbols)
Y | 421 67.37 8.02 35.0
Z | 486 66,90 0.29 35.0
10307- | [EEE 802,160 WIMAX (29,18, 10ms, X | &7 56.66 922 | 602 350 | t96%
AAR 10MHz, QPSK, PUSC. 18 symbols)
Y | 411 67.40 | 17.91 35.0
Z | #4710 57.20 | 19.32 35.0
10308~ | IEEE 802.16e WIMAX (29:18, 10ms, X | 489 6710 | 1936 | 602 350 | 96%
AAA 10MHz, 18QAM, PUSC)
Y | 413 G7.76 | 18.15 35.0
Z 475 6744 18.47 35.0
10308- | IEEE 802 16e WiMAX (29-18, 10ms, X | 484 66,77 | 19.31 | 6.02 350 | +96%
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)
Y | 422 6745 | 18.15 35.0
Z 4.92 67.10 19.42 350
10310 | IEEE BOZ 16 WiMAX (29-18, 10ms, X | 474 66,70 | 1918 6,02 350 | t96%
AAA 100z, OPSK, AMC 2x3, 18 symbols)
Y 420 67.57 18.12 1_3_§.0
Z | 483 6702 | 1929 35.0
10311- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 33 7013 | 1682 | 000 | 1500 | £96%
AAB MHz. QPSK)
Y| 260 7077 | 17.65 150.0
F4 308 68.71 16.14 150.0
10313- | IDEN 13 X | 318 €895 | 1378 | 699 700 | +968%
AAA
Y| 262 6955 | 1484 70.0
Z | 33% 6999 | 1453 70.0
10314~ | IDEN 16 X | 3Bt 7241 | 1780 | 1000 | 300 | +96%
ARA
Y | 429 7731 | 2041 30.0
L 4.03 73.73 18.70 39.0
10315- | IEEE B02.11b WiFi 2.4 GHz (DSSS, 1 X 112 6449 | 1573 | 017 | 1500 | £90%
AAB Mbps. 86pc duty cycle)
Y 116 6588 | 1640 150.0
- Z | 108 6350 | 14.90 150.0
10316- | IEEE 802.11g WiFi 2.4 GHz (ERP- X | 459 6672 | 1630 | 047 | 1600 | 96 %
AAB OFDM, 8 Mbps. 96pc diy cycie)
Y | 417 67.38 | 16.40 150.0
Z | 457 66.52 | 16.16 150.0
10317- | IEEE 802.11a WiFi 5 GHz (OFDM. 6 X | 4.59 66.72 | 1630 | 0A7 | 1500 | =096 %
AAB | Mbps, $6pc duty cycle)
Y 417 67.36 16.40 150.0
Z | 457 66.52 | 16.16 150.0
10400- | IEEE 802.11ac WiFi {20MHZ, 64-QAM, X | #73 6719 | 1643 | 000 | 1500 | +96%
AAC 99pc duty ayde)
Y | 410 67.65 | 1650 150.0
Z | 489 66.92 | 16.23 150.0
10401- | IEEE 802.11ac WIFI (40MHZ, 4-QAM, X | 642 67.30 | 1653 | 000 | 1500 | +96%
AAC $9pc duty cycie}
Y | 507 G784 | 1685 150.0
12| 540 67,13 | 16.41 150.0
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10402- IEEE 802.11ac WiFl (80MHz, 64-QAM, X 568 67.66 16.58 0.00 1500 | 296%
AAC 99pc duty cyde}

Y 5.31 778 16,79 150.0

Z 585 743 16.42 150.0
10405- COMA2000 (1xEV-DO, Rey 0) X 188 258 16.01 0.00 115.0 986 %
AAB

X 0.47 61.07 6.77 1150

F 142 68 38 13,86 115.0
10404~ CDMA2000 (1xEV-DO, Rev. A) X 1.88 7258 | 16,01 000 | 1150 | 298%
AAB

Y 047 61.07 8.77 115.0

2 142 68.38 13.86 115.0
10406- COMAZ000, RCJ, S032, SCHO, Full X | 67.74 118.17 | 30.08 0.00 1000 | £98%
AAB Rite

Y’ 100.00 11527 25.22 100.0

Z | 10000 | 12016 | 2888 100.0
10410- LTE-TOD (SC-FOMA, 1 RB, 10 MHZ, X 5.05 7875 17.37 323 20.0 £0.6%
AAB QPSK. UL Subframe=2.34.7.8.9)

o 1.18 67.08 12.56 800

Fd 8.23 B6.BT 2042 800
10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 104 63.74 15.36 0.00 150.0 +86%
ABA Mbps, 99pc duty cycie)

Y 1.12 65.58 16.36 150.0

. Z | 101 6277 | 14.48 150.0

10416 IEEE 802119 WiFi 2.4 GHz (ERP- X 457 66.88 16.39 0.00 150.0 t06%
AAA OFDOM, 6 Mbps, 89p¢ duly cyce)

Y 418 67.71 16.61 150.0

4 4.54 66.61 16.19 150.0
10417- JEEE 802.118M WiFI 5 GHz (OFDM. 6 X 457 66 88 16.39 0.00 150.0 06 %
AAA Mbps, 99pc duty cyde)

Y 4.18 67.71 16.61 50.0

4 4,54 56.61 16.19 50.0
10416- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 456 67.05 16.42 0.00 150.0 +06%
AAA QFDM, 6 Mbps. 98pa duty cycle, Long

praambuie)

Y 417 67.85 16.72 150.0

Z | 453 6677 | 16.21 150.0
10418 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 458 66.99 16.42 0.00 150.0 £9068%
AAA OFDM, & Mbps, 99pc duly cycle, Short

preambule)

Y 4.18 67.86 16.68 150.0

4 4.55 66.72 16.21 150.0
10422- IEEE 802.11n (MT Greenfeld, 7.2 Mbps, | X 470 66.88 1642 0.00 150.0 +96 %
AAA BPSK)

Y 428 67.77 16.67 150.0

Z 4 66 872 16.23 150.0
10423 IEEE 802.11n (HT Groenfield, 43.3 x 487 67.30 16.54 00 1500 | £96%
AAA 16-QAM)

Y 4.37 67.98 16.73 150.0

2 4.83 5703 16.34 150.0
10424~ IEEE 802.11n (HT Greenfield, 72.2 X 479 67.25 16.91 0.00 150.0 £96%
AAA Mbps. G4-QAM)

Y | 430 67.00 | 16.70 50.0

Z | 475 | 6688 | 1631 150.0
10425 IEEE 802.11n (HT Greanfield, 15 Mbps, X 538 67 50 16.65 0.00 50.0 £68%
AAA BPSK)

Y 4.93 67.69 16.83 50.0

Z 535 67.28 16.40 150.0
10426- FEEE 802,11n (HT Greenfinld, 0 Mbps, X 538 6753 1665 0.00 150.0 +86%
AAA 16-QAM)

Y 497 67 .85 16.91 150.0

Z 5.36 67.32 16.50 150.0
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AAA | Cippin 44%)

3.85 6641 16.24 150.0
405 66.92 16,03 150.0
437 67.18 16.40 0.00 1500 | 206%

10445- | LTE-FOD (OFDOMA, 15 MHz E-TM 3.1,
AAA Cliping 44%)

396 68.07 | 18.57 150.0
433 | 6685 | 16.35 150.0
456 | 67.07 | 1640 | 000 | 1500 | 186%

10450- LTE-FDO {OFDMA, 20 MHz, E-TM 3.1,
AAA Clippng 44%)

417 | 6776 | 1662 150.0
— 452 | 6678 | 1619 150.0
10451- | W-COMA (BS Test Model 1, 64 DPCH, 349 | 6796 | 1555 | 000 | 1500 | +96%
AAA Clipping 44%)
231 | 6547 | 1206 150.0
138 | 6728 | 1507 150.0

HCTCO, LTD.

EX3DV4- SN-3863 May 31, 2017
10427- | IEEE BOZ.11n (HT Greenheld, 150 Mbgs, | X | 540 6751 | 1664 | 000 | 1500 | £96%
AAA 64-QAM)

Y | 485 | 6re8 | 1681 150.0

Z | 537 67.20 | 1648 1500
10430- | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X | 460 | 7253 | 19.19 | 000 | 1500 | +86%
AAA

Y | 5865 7026 | 2027 1500

Z | 435 7126 | 18.42 150.0
10431- | LTE-FOD (OFDMA, 10 MHz. ETM3.1) | X | 427 6751 | 16456 | 000 | 1500 | +96%
AAA

Y | 3.6 6666 | 1532 50,

Z | a2 6714 | 1617 150.
10432- | LTE-FDD (OFDMA, 15 MHz. E-TM3.1) | X | 456 | 6733 | 1648 | 000 | 1500 | £+96%
AAA

Y | 408 | 6820 | 1663 150.0

Z | 451 67.02_| 16.25 50.0
10433- | LTE-FDD (OFDMA, 20 MHZ E-TM31) | X | 480 | 67.29 | 1654 | 000 | 1500 | £9.6%
AAA

Y | 433 | 6796 | 1674 150.0

Z | 476 | 6701 | 1633 150.0
10434- | W-COMA (BS Test Madel 1, 64 DPCH) | X | 483 7384 | 1935 | 000 | 1500 | +96%
AAA

Y | 544 78.46 | 1806 150.0

Z | 448 72.23 | 1843 150.0
10435- | LTE-TDD (SC-FOMA. 1 RB, 20 MHz, X | 488 7824 | 1715 | 323 | 800 | *06%
AAB QPSK, UL Subframe=2,3.4.7.8,9)

Y | 116 | 6687 | 12.40 30.0

Z | 878 | 8611 | 20.15 80.0
10447- | LTE-FDD (OFDMA, b MHz. E-TM 3.1, X | 3569 | 67.70 | 1580 | 000 | 1500 | =06 %
AAA Clipping 44%)

Y | 278 5731 | _13.80 150.0

Z | 350 712 | 1547 1500
10448~ | LTE-FDD (OFDMA, 10 MHz E-TM 3.1, | X | 411 6730 | 1631 | D.OD | 1500 | =66%

Y

Z

X

¥

Z

X

Y

z

X

Y

z

b3

10456 IEEE 802.11ac WiFi (16068z, 64-0AM,
AMA | 80pc duty cycle)

624 68.02 16.77 0.00 1500 | ¢B6%

Y | 614 | 6873 | 17.29 150.0
Z | 622 | 6784 | 1665 150.0
10457- | UMTS-FDD (DC-HSDPA) X | 282 | 6551 | 1611 | 000 | 1500 | *96%
AAA
Y | 367 | o677 | 1644 150.0
Z 3.80 86.26 16.89 150.0
10456- | COMAZ00G {1XEV-DO, Rev. B, 2 X | 329 | 67.16 | 1489 | 000 | 1500 | 298%
AAA cariers)
Y | 168 | 8170 | 681 150.0
Z | 319 | 6666 | 1443 150.0
10459- | CDMAZ2000 (1xEV-DO. Rev. B. 3 X | 429 | 6503 | 1560 | 000 | 1500 | 296%
AAA canmers)
Y| 2981 | 6237 | 1156 150.0
Z| 422 | 8468 | 1531 150.0
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10460- UMTS-FDD (WCDMA, AMR) X 1.03 7.0 17.93 0.00 150.0 £06%
AAS

Y 1.70 81.36 2221 160.0

- Z | 087 67.27 | 1566 160.0

10461- LTE-TOD {SC-FDMA, 1 RB, 1.4 MHz, X 2.74 72.81 16,02 329 800 *96%
AAA QPSK. UL Subframe=2.3 4.7 8.9)

Y 0.74 6234 11.26 80.0

Z 4.52 79.68 16.94 800
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X i 60.23 8.10 323 80.0 +86%
AAA 16-QAM, UL Subirame=2.34.7 8.8}

X 0.64 50.00 6.15 80

Z 1.38 6218 937 80
10463~ LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 110 60.00 756 323 80 +96%
AAA 64-0AM, UL Subframe=2.3.4,7.8.9)

\ & 0.68 60.00 543 80.0

Z 1.14 80.24 7.58 80.0
10464~ LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 219 6287 1439 323 800 +96%
AAA QPSK. UL Subframe=2.34.7.8.9)

Y| 062 6085 | 089 80.0

2 3.49 7552 17.12 80.0
10485- LTE-TOD (SC-FOMA, 1 RB, 3 MHZz, 16- X 1.08 60.00 7.92 323 800 +96%
AAA QAM, UL Subframe=2,3.4.7 8 8)

Y 0.64 €0.00 6.10 80.0

- Z | 13% 6171 | 9,09 80.0 =

10468 LTE-TDD (SC-FOMA. 1 R8, 3 MMz, B4- X 110 60.00 7.52 3.23 no.0 196%
ANA QAM, UL Subframe=2,3,4,7,8.9]

Y 0.69 60.00 540 80.0

Z | 112 6000 | 781 —B0.0
10467 LTE-TDD {SC-FOMA. 1 RB, 5 MHz, X 226 70. 14.59 3.23 B0.0 £B86%
AAB QFSK, UL Subframes2,3 4,7 8 9)

Y | 063 61.02 | 10,03 80.0

Z | 387 76.63 | 17.40 800
10468- LTE-TDD (SC-FOMA, 1 RB, 5 Mz, 10- X .08 60.01 7.83 3.23 800 £96%
AMB QAM. UL Sublrames2.3.4,7,8.9)

Y 0.64 60.00 6.13 80.0

Z 1.32 £1.83 216 80.0
10469- LTE-TDD {SCFDMA, 1 RB, 5§ MHz, 64- X 1.10 60.00 7.52 323 80.0 +08%
AAB OAM. UL Sublrarme=2.34.7.8.9)

Y 0,68 60.00 541 BO.0

Z 1.1 60.00 781 B80.0
10470 LTE-TOD {SC-FDMA, 1 RB, 10 MHz, X 225 70.28 14.58 3.23 80.0 296 '%
AAS QPSK, UL Subframe=2,3.4.7.8.9)

Y| 083 6102 | 10.03 800

z 3.66 76.61 17.39 80.0
10471 LTE-TDD {SCFDMA, 1 RB, 10 MHz, 16- | X 1.08 60.00 7892 3.23 80.0 +06%
AAB OAM. UL Subframe=2.34.7,8.9)

Y 0.64 60.00 6.12 800

Z 1.32 61,80 9.13 0.0
10472~ LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 84- | X 1.10 60,00 51 323 80 £96%
AAB QAM. UL Subframe=2 34 7 8.9)

Y | 068 60.00 | 540 80.0

Z 111 60.00 7.80 80.0
10473 LTE-TOD {SC-FDMA, 1 RB, 15 MHz. X 224 70.26 14,56 323 80.0 £06%
AAB QPSK, UL Subframe=2.34,7.8.9)

Y 0.63 61.01 10.02 80.0

Z 3.65 76.58 17.38 80.0
10474, LTE-TDD {(SC-FDMA, 1 RB, 15 MHz 18- | X 1,08 60.00 762 323 80.0 £86%
AAB QAM. UL Subframe=2,34.78.9)

Y 0,64 60.00 612 80.0

Z 1.32 6178 8912 80.0
10475~ LTE-TDD (SC-FDMA, 1 RB, 15 MHz 64- | X 1,10 60.00 751 a2 800 tBE%
AAB QAM, UL Subframe=2.34.7 8,9)

Y 0.68 60.00 540 800

Z 111 60.00 7.80 800
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10477- LTE-TOD (SC-FDMA, 1 RB, 20 MHz, 16- | X 1.08 60.00 7.80 3.23 B80.0 296 %
AAB QAM, UL Subframe=2,3.4.7.8.9)

Y 0.64 50.00 6.09 B0.0
r4 1.30 61.67 905 B0.0
10478- LTE-TDD (SC-FDMA. 1 RB, 20 MMz, 64- | X 110 50.00 7.50 3.23 B0.0 *96%
AAB QAM, UL Subframe=2,3,4,7 8.8)
Y 0.68 50.00 538 60.0
4 wm 60.00 7.7 80.0
10475 LTE-TDD (SC-FDMA, 50% RS, 1.4 MHz, | X 3,63 7319 17.49 323 BO.O 298%
AAA OPSK, UL Sublrame=2,3.47.8.9)
Y 146 24 13.91 B0.0
Z 4.40 76.15 18.89 80.0
10480 LTE-TDD (SC-FDMA, 50% RS, 1.4 MHz. | X 3.23 6861 1417 323 B80.0 296 %
AAA 16-CAM, UL Subframa=2.34.7,8.9)
Y 085 60.00 7.81 B0,
Z 3.98 71.30 15,45 80.
10481 LTE-TDO (SC-FOMA, 50% R8, 1.4 MHz. | X 2,86 66.81 13.08 323 80, £96%
AAA 64-0AM, UL Sublrames2 3 4,7,8.9)
Y 0.85 60.00 742 B0.0
Z 343 68.06 14,22 80.0
10482- LTE-TDD (SC-FOMA, 50% RB, 3 MHz. X 232 67.26 14,20 223 B80.0 £96%
AAA QPSK, UL Subl 234789)
X 0,90 60.00 7.52 B80.0
Z 225 66.85 14,05 80.0
10483 LTE-TDD (SC-FDMA, 50% RB, 3 MHz X 283 B8.50 1333 223 80,0 £96%
AMA 16-QAM, UL Subframe=2,34,7.8.9)
Y 1.13 60.00 6.16 80.0
Z | 313 | br84 | 1407 50.0
10484 LTE-TDD (SC-FDMA, 50% RB, 3 MHz. X 279 6611 13.17 223 80.0 +96%
AAA 64-QAM, UL Subdrame=2,3,4.7 8.9)
Y | 115 6000 | 6.5 800
2 308 67.32 13.85 80.0
10485 LTE-TDD {SC-FDMA, 50% RB, 5 MHz X 278 69.30 1597 223 80.0 +36%
AAB OPSK, UL Sublrame=2,3 4.7 8.9)
Y 1.37 63.52 1136 80.0
Z 268 68.84 1584 80.0
104386 LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 288 66.85 14.52 223 80.0 +86%
ANB 16-QAM, UL Sublrame=2,34.7.8.9)
Y 123 80.00 8.37 80.0
74 2.80 6654 441 80.0
10487~ LTE-TDO (SC-FDMA, 50% RB, 5 MHz, X 2.88 65.63 14.42 223 80.0 t06%
AAB 64-QAM, UL Subframe=2 3.4.7,8.9)
Y 1.25 60.00 832 80.0
Z 283 66.33 14.31 80.0
10488~ LTE-TDO (SC-FOMA, 50% RSB, 10 MHz, X 325 69.83 16.93 223 80.0 296"%
AAB QPSK. UL Subframe=2.3 4,7.8.9}
Y 2.32 6848 15,92 B0.0
Z 317 6943 6.83 80.0
10469- LTE-TOD (SC-FOMA, 50% R8, 10 Mz, X 3.35 67.59 16.10 223 B0.0 +96%
AAB 16-QAM, UL Sublrames2.3.4,7.8.9}
Y 246 66.19 1434 80.0
= Z | 330 6734 | 16.03 80.0
10490- LTE-TOD (SC-FDMA, 50% RB, 10 MHz, X 345 67,63 16.10 2.23 80.0 *96%
AAB 654-QAM, UL Subdrame=2.3,4.7 8,9)
Y 249 65.93 14.19 80.0
z 341 67.29 16.03 80.0
10491 LTE-TDD {SC-FDMA, 50% RB, 16 MHz, X 380 69,17 1685 223 800 +36%
AAB QPSK, UL Subframo=2.3.4.7.8.9)
2 2.1 68.19 16,40 80.0
Z 354 68.87 1672 80.0
10492- LTE-TDD (SC-FDMA, 50% RB, 15 MHz X 376 67.35 16.35 223 800 +96%
AAS 16-QAM, UL Subframe=2,3.4.7 8.9)
Y 296 €6.64 1549 a0.0
Z 3.7 87.15 16.31 80.0
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10483, TE-TOD tSC-FDMA 50% R8, 15 MMz, | X 384 6728 16.34 223 800 £96%
AAB UL Subframe=2.34.7,8,9)

Y 3.00 66.50 15.39 80.0
Z B0 67.09 16.30 80.0
10484 LTE-TDO (SC-FDMA, 50% RB, 20 MHz, | X 81 70.24 17.14 223 80.0 +56%
AAB QPSK, UL Subframe=2,3.4.7,8,9)
Y 288 69.07 16.87 80.0
Z 32 6987 17.06 80,0
10455 LTE-TDO (SC-FDMA, 50% RB, 20 MHz, | X 378 67.68 16.51 223 80.0 +9.6%
AAB 16-QAM. UL Subframe=2.3 4.7 8,9)
Y 302 656.9¢ 15.92 80.0
rd 3.74 87.45 1646 80.0 —
10496~ LTE-TOD (SC-FDMA, 50% RB, 20 MHz, | X 388 67.52 16.50 223 80.0 +96%
AAB 84-QAM. UL Subframe=2.34.7.89)
Y | 310 6635 | 1590 80.0
Zz 3.84 67.31 16.45 80.0
10497 LTE-TDD (SC-FDMA, 100% RB, 1 4 X 1.72 63.79 11.87 223 80.0 296%
AAA MHz, QPSK, UL Subframe=2.3.4,7.8.9)
Y 0.82 60.00 5.64 80.0
Z 1.68 63.50 11.56 80.0
10498- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 155 60.65 816 223 80.0 96 %
AAA MHz, 16-QAM, UL
Subframe=2.34,7,8.9)
1l 60.00 4.08 80.0
4 1. 60.50 908 80.0
10499- LTE-TDD (SC-FDMA, 100% RS, 1.4 X 1.53 80,30 884 223 800 +06%
AAA MHz 64-QAM, UL
Sub(rsme'2,3,4.7.8,91
¥ 0.587 57.06 2584 80.0
Z 1.51 60.17 8.77 80.0
10500- LTE-TODD (SC-FDMA, 100% R8, 3MHz, | X 2.94 6936 16.32 223 80.0 +96%
AAA QPSK. UL Subframe=2.34.7.8.9)
Y 16 65,77 13.26 800
2 286 65.85 16.20 80.0
10501- LTE-TDD (SGFDMA 100% RB, 3MHZ | X 308 67.23 1517 223 800 +9.6%
AAA 16-CAM, UL Subframe=2.34.7,8.9)
Y 158 61.87 10.33 80.0
2 3.03 56.95 15.08 80.0
10502- LTE-TOD (SC-FDMA, 100% RS, 3 MHz, X 314 #7.186 1510 223 a0o +96%
AAA 64-0AM. UL Subframe=2.34.7.8.9)
Y 1.58 61.59 10.08 80.0
F3 3.08 85.89 15.00 80.0
10503~ LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X 32 69.66 1684 223 80.0 +96%
AAB QPSK. UL Subframe=2.3.4.7.8.9)
Y 229 €3.28 15.80 80.0
2 3.14 6527 18.75 800
10504- LTE-TDO (SC-FOMA, 100% RB, 5 MHz, | X 3.33 67.50 16.04 223 80.0 +96%
AAB 16-0AM. UL Subframe=2.34,7.8.9)
Y 2.44 68.05 14.26 80.C
rd 329 67.25 15.97 80.0
10505- LTE-TDO (SC-FOMA, 100% RB, 5 MHz, | X 343 67.44 16.05 223 80.0 +96%
AAB 64-0AM, UL Subframe=2.34,78.9)
Y 247 6582 1" a0.0
4 3.38 67.21 15.88 80.0
10506~ LTE-TDO (SC-FDMA, 100% RB, 10 x 378 7041 707 223 80.0 296%
AAB MHz, GPSK, UL Subframe=2.34.7.8.8)
Y 2.84 68.94 15.80 80.0
F 3.7¢ 69.76 17.00 80.0
10507~ LTE-TOD (SC-FDMA, 100% RB, 10 X .77 67.61 1647 223 80,0 +96%
AAS MHz, 16-QAM, UL
Subframe=2.3.4.7 8.9)
Y 3.0t 66,87 15.87 80.0
F4 373 67.38 18.43 80.0
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10508- LTE-TDD (SC-FDMA, 100% RB, 10 X 388 67.45 1645 | 223 800 t86%
AAB MHZz, 84-0AM, UL

Sublrame=23478.9)
S 308 66.76 1584 800
4 383 67.24 641 80.0
10508~ LTE-TDD {SC-FDMA, 100% RB, 15 X an 69.52 16.00 223 a0.0 +956%
AAB MHz, QPSK. UL Subframe=2.3.4,7.89)
Y 33 68,51 16.83 80.0
z 414 69.24 16.85 80.0
10510- LTE-TOD {SC-+DMA, 100% RB, 15 X 429 67.63 16.63 223 80.0 +96%
AAB MHz. 168-0AM, UL
Subframe=23.4 7.8.9)
3.48 66.72 18.25 80.0
2 435 6744 16.60 80,0
10511- LTE-TDD (SC-FDMA, 100% RB, 15 X 435 67.48 16.61 223 80.0 +96%
AAB MHz, 84-QAM, UL
Sublrame=2.3478.9)
Y 356 66.87 16.25 80.0
Z a3 28 16.58 80.0
10512- LTE-TDD (SC-FDMA, 100% RB, 20 X 428 70.55 1795 | 223 800 +96%
AN MHz, QPSK. UL Subframe=2.3.4,7.8.9)
Y in 89.11 18.98 80
4 4.19 70.20 17.09 80.
10513~ LTE-TOD (SC-FDMA_ 100% RB, 20 X 4.6 67.80 16.68 223 80. +96%
AAB MHz, 18-QAM, UL
Subframe=2,3,4.7.8.9)
X 340 68.71 18.30 80.0
-4 412 67.59 16.64 80.0
10514~ LTE-TDD (SC-FDMA, 100% RSB, 20 X 420 67.50 1662 p ) 400 +086%
AAB MHz, 84-QAM, UL
Subframe=2,3.4.7.8.9)
348 66.54 16.26 800
417 67.30 16,59 80.0
10515~ IEEE 802.11b WIFi 2.4 GHz (DSSS. 2 1.00 61.9% 1546 | 000 1500 | =956%
AAA Mbps. 989pc duty cycle)
1.08 65.96 16.55 150,
097 62.82 14.52 150.
10516~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 077 7553 2035 | 0.00 150.4 296%

AAA | Mbps. 99pc duty cycie)

1.44 B7.80 2615 1500
0.55 68.31 16.27 50.0
10517- IEEE 802.11b Wi 2.4 GHz (DSSS, 11 0.88 66,56 16.51 0.00 50.0 +96%

AAA Mbps, 99pc duty oycla)

0.8 69,55 18.28 1500

0.82 68455 15.00 150.0
10518- IEEE BO2 11am WIFi 5 GHz (OFDM, 9 457 66.96 1638 0.00 1500 | +96%
AAA d )

418 B87.89 18.€6 150.0

453 66,68 16.17 150.0

10518 IEEE BO2.11a/Mm WIFi 5 GHz (OFDM, 12
AR | Mbps, 999 duly cycle)

475 6718 1649 0.00 1500 | £96%

428 68.00 8.7 150.0
271 | 6691 | 1628 150.0
461 | 6716 | 1642 | 000 | 1500 | +96%

10520- | IEEE B0Z 11a/h WiFi 5 GHz (OFDM, 18
ARA Mbps, 88p¢ duly cyele)

416 67.91 16.64 150.0
456 6687 16.20 150.0
454 67.17 16.41 0.00 1500 | x96%

10521- IEEE 802.11a/M WiFi 5 GHz {OFDM, 24
AAA Mbps, 98pc duly cycle)

408 €7.79 16,57 50.0
440 66.86, 16.18 50.0
10522- IEEE 802.11a/h WiF 5 GHz (OFDM. 36 4.80 67.25 16,48 0.00 500 | £868%

AAA Mbps. 89pc duty cyele)

Ni<| =IN|=<l xinf€] XNl MiNI<| XIN(=<| XN XIN(<] XIN|<]

4.09 67.78 16.58 150.0
4.56 66.96 16.28 150.0
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10523- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 448 a7.14 16.35 0.00 1800 296 %

AAA Mbps, 89pc duty cycle)

Y 4.10 68,12 16.72 150.0

Z | 44 6683 | 1613 150.0 |
10524~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 454 6717 16.46 0.00 1500 86 %
AAA Mbps, 89gc duty cycle)

Y 4.07 67.90 16.69 150.0

Z 450 66.87 16,24 150.0
10525- IEEE 802.11ac WiF (20MHz, MCSO, X 453 66.24 16.07 0.00 150.0 +86%
AAA _98pc duty cycle)

Y 417 687.19 16,40 150.0

Z 449 65.93 15.84 150.0
10526~ IEEE BOZ.171ac WiFi {20MHz, MCS1, X 470 66.60 16.20 0.00 1500 +08%
AAA duty cycle)

Y 424 67.33 6.46 50.0

Z 4.65 66,20 5.98 50.0
10627~ IEEE B02.11ac WiFi (20MHz, MCS2, X 462 B66.57 B6.15 0.00 50.0 06 %
AAA 99pc duty cyde)

Y 419 67.38 16.44 150.0

Z 4.67 66.25 1592 150.0
10528+ IEEE 802.11ac WiFI {20MHz, MCS3. X 4.64 66.59 1618 0.00 150.0 +96%
AAA 99pc duty cyche)

Y 419 67.32 16.43 150.0

Z | 458 6626 | 1595 150.0
10528- IEEE 802.11ac WIF (20MHz, MCS4, X 4.64 66.59 16,18 0.00 1500 +56%
AAL 99pc duty cycla)

Y 418 67.32 16.43 150.0

Z | 458 6626 | 1595 150.0
10631~ IEEE 802 11ac WIF) (20MHz, MCSE, X 463 6670 16.20 000 150.0 +96 %
AAA 99pc duty cycla)

Y | 415 67.32 | 1540 50.0

Z 4.58 66.36 15.96 50.0
10532~ IEEE 802.11ac WIFi (20MHz, MCST, X 4449 65.56 16.14 0.00 50.0 +56%
AAA 99pc duty cycle)

Y 4.06 6723 16.36 150.0

2] 444 6621 | 1590 150.0
10633- IEEE 802.118c WiFi (20MHz, MCS8, X 485 6664 16.18 0.00 150.0 +96%
AAA 99pc duty cycle)

X4 420 67.51 1648 1500

2 4.60 66.31 15.95 150.0
10534 IEEE 802.11ac Wi (40MHz, MCSO, X 517 66.64 16.20 0.00 150.0 +86%
AAA 99pc duly cycle)

Y 477 68.95 1645 150.0

Z 513 66.37 16.02 150.0
10535~ IEEE B02.118c WiFi (40MHZz MCS1, X 523 66.81 16.28 0.00 150.0 +96%
ARA 99pc duty cycle)

Y 479 a7.0 1648 150.0

Z 519 66.55 16.10 1500
10538~ IEEE B02.11ac WiFi (40MHz, MCS2, X 510 6678 1625 0.00 150.0 196%
ARA 98pc duly cycle)

Y 4.69 67 04 1647 150.0

Z 508 66.50 16.05 150.0
10&37— |EEE 802.11ac WiFi (40MHz, MCS3, X 5.16 6674 1623 0.00 1500 +96%

89pc duty cycle)

Y- 4.79 67.15 1853 150.0

Z 512 66,46 16.04 150.0
10538~ IEEE BO2.11ac WiFi (40MMHz, MCS4, X 528 66,75 627 0.00 150.0 96 %
AR 98pc duty cycle)

Y 481 66.97 1647 150.0

Z 521 6648 | 1608 150.0
10540- IEEE BO2.118¢ WiF (40MHz, MCSB, X 518 6878 1630 0.00 1500 96 %
ARA _99pa duty cycle)

Y 474 66.88 186,46 150.0

Z 514 66.50 16.11 150.0
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10541- IEEE 802,11ac WiFi (40MHz, MCS7,

515 66.64 16.23 0.00 150.0 +96%
AAA___| 99pc duly cycle)

475 66.90 16.44 150.0
512 66.37 16.04 150.0
10542~ IEEE B02.11ac WIF (40MHz, MCSS, 53 66,70 16,27 0.00 150.0 +98%

AAA 99pc duty cycle)

483 66.96 16.48 150.0
5.27 6644 16.09 150.0
5.38 66.72 16.30 0.00 1500 [ £95%

10543~ IEEE 802.118c WiFi (4DMHz, MCS9,
AAA 99pc duty oycle)

493 | 6r00_| 165 150.0
534 | 6647 | 16,13 150.0
10543- | IEEE 802.11ac WiF1 (80MHz, MCS0. 547 | 6674 | 18.19 | 000 | 1500 | $96%

AMA | 99pc duty cycle)

18 | 6681 | 1636 150.0
41| 6649 | 16.02 150.0
10545- | IEEE 802.11ac WiFi (80MHz, MCS1, 86 | 6713 | 1633 | 000 | 1500 | =96 %
AAA 99pc duty cycle)
528_| 6718 | 1652 150.0
583 | 6588 | 16.17 150.0
10546- | IEEE B02.11ac WiFi (B0MHzZ, MCS2. 554 | 6694 | 1626 | 000 | 1500 | +96%
AAA 99pc duty cycle)
517_| 6680 | 16.38 150.0
550 | 6668 | 1608 1500 =
10547- | IEEE 802.11ac WIFI (80MHzZ, MCS3, 561 | 6698 | 1626 | 000 | 1500 | +96%

AAA 99pc duty cyde)

530 | 67.24 | 1655 150.0
557 | 6673 | 16.09 150.0
10548. | IEEE B02 1 1ac WIFi (B0MHzZ, MCSA, 583 | 67.82 | 1665 | 000 | 1500 | +98 %
AAA $9pc duty cydie}
523 | 6718 | 16.50 150.0
580 | 6758 | 1649 150.0
10550- | IEEE BOZ 11ac WiFi (G0MHz, MCSB, 556 | 6685 | 1627 | 000 | 1500 | +96%

ARA S8pc duly cycle)

XiN|=l XN XN XINI<| XN XIN|<] XIN{<|] XN[<| XiN|<] X

531 | 6745 | 1667 150.0
553 | 6871 | 1610 150.0
10551 | IEEE BO2.11ac WiFt (BOMHz, MCS?, 557 | 6701 | 16.26 | 000 | 1500 | £96%

AAA 890c duty cycle)

Y 514 6662 | 1633 150.0
Z 5.54 €675 | 18.08 150.0
10552- |EEE B02.11ac WiFi (B0MHz. MCS8, X 5485 €682 1617 0.00 150.0 +96%
ARA 99pc duty cycle)
Y 515 6700 | 1641 150.0
Z 5.45 €656 | 18.00 150.0
10553 IEEE B02.11ac WiFi (B0MHz. MCS9, X 5.57 5684 1621 0.00 150.0 £96%
AAL 99pc duty cycle)
Y .18 6687 | 16.36 160.0
Z 53 | 6659 | 16.04 150.0
105654 IEEE 1602.11ac WiF| (160MHz, MCSO, X .86 67.08 16,26 0.00 150.0 +£96%
AAA | 89pc duty cycle)
Y 5.61 67.04 | 1B.39 150.0
Z 585 66.85 16.11 150.0
10555- IEEE 16802.11ac WiFi {160MHz MCS1, X 6.00 67.37 | 1638 | 000 | 1500 | 286%
AAA 99pc duty cycie)
Y 5.67 67.22 | 16.47 150.0
Z 597 67.14 16.23 150.0
10556~ IEEE 1602, 11ac WiFi {160MHz, MCS2, X 6,02 67.42 | 1640 | 000 | 1500 | 296%
AAA S9pc duty cycle)
Y 571 737 | 1658 150.0
Z 5.99 719 | 16.25 150.0
10557+ IEEE 1602 11ac WIFi (160MHz, MCS3, X 599 733 | 1637 | 000 | 1500 | £96%
AAA nc duty eycle)
Y 566 67.21 1647 150.0
z 506 67 09 16.22 150.0
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10658- IEEE 1602.11ac WiFi (160MHz, MCS4, X 6.04 67.45 16.46 0.00 150.0 96N
AAR 99pc duty cycle)

Y 5,62 87.11 16.44 150.0
Z 6.00 67.24 16.31 50.0
10560- IEEE 1802.11ac WiFi (160MHz, MCSE, X 6.04 67.34 1643 0.00 50.0 +086%
AAA 99pc duty cycle)
Y 5.66 67.11 16.47 150.0
Z 6.00 67.10 16.26 150.0
10561- IEEE 1602.118c Wi (160Miz, MCST, X 5.96 67.30 1645 0.00 150.0 £06%
AAA 89pc duty cycle)
Y 5.59 37 .07 1648 150.0
Z 592 57.07 16.30 150.0
10562 |EEE 1602.11ac WiF: (16008, MCSS, X 6.07 37 66 16863 0.00 150.0 96 %
AAA 89pc duty cycle)
Y 564 724 16.568 150.0
Z 6.04 7.42 1647 150.0
10563~ IEEE 1602 11ac WiFi [160MHz, MCSS, X 628 7.88 16.69 0.00 1500 198%
ARA 99pc duty cyelo)
i 4 589 67.73 16.78 150.0
z 6.22 87.57 16.50 1500
10564 IEEE B0Z.11g WiFi 2.4 GHz {DSSS- X 488 66.94 16.45 0.46 1500 +98%
AAA OFDM, 9 Mbps, 89pc duty cycls)
Y 4.45 67,65 16,65 150.0
7 4 4.85 66.73 6.29 150.0
10565~ 1EEE 802 11g WIFi 2.4 GHz (DSSS- X 5n 6741 16.79 046 1500 £06%
AAA OFDM, 12 hhps, 99pc duty cycle)
\ 2 4.62 68.10 16.99 160.0
4 5.08 B67.18 6.63 150.0
10566- IEEE 802 11g WiFi 2.4 GHz (DSSS- X 494 67.26 16.60 046 1500 +06%
AAA OFDM, 18 Mbps, 88pe duty cycle)
Y 4.456 67.83 16.77 150.0
Z 4.9 67.01 16.43 150.0
10667~ IEEE 802 11g WiFi 2.4 GHz (DSSS- X 4.98 67,72 17.01 0.46 160.0 +06%
AAA QFDM, 24 Mbps, 8%pc duty cycle)
g 4.52 68.33 17.22 150.0
Z 4594 6743 16.81 150.0
10568 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.84 66.85 16.31 046 150.0 +96%
AAA OFDM, 35 Mbps, 89pc duly cycie)
Y 4.28 67.20 16.26 150.0
Z 481 6675 1617 150.0
10568- IEEE 802.11g WiF: 2.4 GHz (DSSS- X 484 67.82 17.07 048 150.0 +86%
AAA OFDM, 48 Migs, S3pc duty cydia)
Y 4.54 6873 17 .48 150.0
Z | 490 6752 | 16.86 150.0
10570 IEEE B02,11g WiFi 2.4 GHz (DSSS- X 4497 67.65 17.00 046 1500 196N
AAA OFDM. 54 Mbps, 99pc duty cycls)
Y| 448 6830 | 1724 150.0
2 4.83 67.38 16.80 150.0
10571 IEEE 802 11b WiFi 24 GHz (DSSS, 1 x 1.20 6484 1572 0.46 130.0 296%
ARA Mbps, 80pc duty cycle)
Y 1.1 65,60 16.15 130.0
2 1.17 83.97 15.04 1300
10572- IEEE 802.11b WIFi 2.4 GHz (DSSS, 2 X 122 6547 1wn 048 1300 +96%
ARA Mbps. 80pc duty cycle)
Y 1.21 66,29 16 680 130.0
Z 1.18 64 48 15.36 130.0
10573 IEEE B02.11b WiFi 2.4 GHz (DSSS, 5.6 X 245 ars 2378 0.46 1300 +96%
AAA Mbps, 80pe duty cycle)
Y 282 93598 2.0 1300
L Z 1.30 7663 | 1938 130.0
10574- IEEE B02.11b WiFi 2 4 GHz {DSSS, 11 X 142 72.30 19.52 0.46 1300 96 %
AAA Mbps, 20pc duty cycle)
X 141 73.69 20.53 130.0
1 Z 126 69.35 17.85 130.0
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10575- IEEE 802.11g WiFi 2.4 GHz (D55S- X 464 6662 | 1638 | 046 | 1300 | +96%
AAA OFDM, 6 Mbps, 80pc duly cycle)
Y 420 67.24 | 1648 130.0
R Z 4,62 6644 16.25 130.0
10576- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 487 66.80 16.48 0.48 1300 +96%
AAA OFDM, 2 Mbps. 90pc duty cycle)
Y 425 67.56 16.62 1300
r4 4,685 66,61 16.33 130.0
10577~ IEEE 802,119 Wi 2.4 GHz (DSSS- X 487 67.10 1664 046 1300 £96%
AAR, OFDM, 12 Mbps, S0pc duty cycle)
Y 4.37 67.75 74 1300
Z 485 66.90 .50 1300
10578- IEEE 802.11g WIFi 2.4 GHz (DSSS- X 478 67.30 RE 0486 1300 96 %
AAA OFDM, 18 Mbps, 20pc duly cycle)
Y | 4.30 67.06 | 1692 1300
Z 475 67.07 16.681 1300
10578- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 452 6645 15.98 046 130.0 96 %
AAA OFDM, 24 c!
Y 4.00 66.73 15.90 130.0
[ Z | 450 6628 | 1586 130.0
10680 IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.56 66.48 15.99 046 1300 | 296%
AMA OFDM, 36 Mbgs, 90pc duty cycle)
Y 3.98 56,61 15.80 130.0
Z 455 66.32 5,89 130.0
10581 IEEE 802.11g WiF: 2.4 GHz (DSSS- X 467 67.33 16,70 046 1300 296%
AAA QOFDM, 48 Mbos, S0pc duty cycia)
Y 4.23 88.12 695 130.0
Z 464 67.08 6.54 130.0
10562- IEEE 802.11g WiF: 2.4 GHz (DSSS- X 4.45 66.18 574 0486 1300 +96%
AAA OFDM, 54 Mbps, S0g:c duty cycle)
Y 389 6641 5.63 130.0
Z 4.44 66.03 564 130.0
10583~ IEEE 802 11am WiFi § GHz (OFDM, 6 X .64 66.62 6.38 046 1300 | 296%
AAA Mbps. 90pe duty cydle)
Y 420 67.24 16.45 130.0
F3 462 66 44 16.25 1300
10564 IEEE 802.11am WIFI 6 GHz (OFDM. 9 X 487 66.80 16 46 046 1300 £96%
AAA Mbps. 90pc duty cyde)
Y | 425 67.56 | 1662 130.0
r4 4.85 B6.61 16.33 1300
10585- IEEE 802.11aM WiF] 5 GHz (OFDM, 12 X 487 67.10 16.64 0456 1300 298 %
ABA a0 cyde)
Y 4.37 67.75 16.74 130.0
Z 485 £6.80 16.50 130.0
10586- IEEE 802 11ah WiFi & Gz (OFDM. 18 X 478 67.30 16.77 046 130.0 36 %
AAA Mbps, 90pc duty cydle)
Y 4.30 67.96 16,92 130.0
Z 475 67.07 16,61 130.0
10587~ IEEE 802.11ah WiFi 5 GHz (OFDM, 24 X 4.52 66.45 15.98 046 1300 t96%
AAA Mbps. 90pc duty cycie)
Y 4.00 66.73 15.90 130,0
Z 4.50 66.28 15.86 130.0
10588- IEEE 802.11ah WiFi 5 GHz (OFDM, 36 X 4.56 66.458 1599 046 130.0 +96%
AAA Mbps, 90pc duty cyca)
Y 3.98 66.61 15.80 1300
Z | 456 | 6632 | 1689 130.0
10569- IEEE 802 11ah WIFI 5 GHz (OFDM, 48 X .67 67.33 16,70 0.46 1300 £96%
AAA Mbps. 90po duty cyde)
Y 4.23 6812 | 1695 1300
rd 464 67.08 16.54 1300
10580 IEEE 802 t1ah WIFi 5 GHz (OFDM, 54 X 445 66.18 1574 0486 1300 £98%
AAA Mops, 90pc duty cyds)
Y 388 66.41 1563 1300
Z | 445 | #8603 | 1564 130.0
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10591- | IEEE 802.11n (HT Mixed, 20MHz, x| 78 G669 | 1645 | D48 | 1300 | 296 %
AR MCS0, 90pc duty cycle}

Y| a37 6739 | 1664 130.0

z a7 66.52 | 18.37 130.0
10582- IEEE 802.11n (HT Mixed, 20MHz, X | 454 8703 | 1663 | 046 | 9300 | 266%
AAA MCS1, 80pc duty cyele)

Y | 444 67.58 | 16.74 130.0

Z | a@ 66.85 | 16.50 130.0
10583- | [EEE BOZ.11n (HT Mixed, 200z, X | 486 6692 | 1649 | 046 | 1300 | 296%
AAA MCS2, 80pe duly cycle}

Y | 437 6748 | 1659 130.0

Z | aBa 6674 | 1637 130.0
10594- | [EEE B0Z.11n (HT Mixed, 20MHz, X | 492 87.11 1666 | 046 | 1300 | 296%
AAA MCS3, 80pc duty cycle

Y| a4 6763 | 1676 130.0

Z | a@ 66.91 16.53 130.0
10585- | [EEE 802.11n (HT Mixed, Z0MMz, X | 488 6704 | 1655 | 046 | 1300 | +96%
AAA MCS4. 90pe duly cycle)

Y | as? 6761 | 1667 130.0

Z | 488 €686 | 1642 130.0
10586- | IEEE 802.11n (HT Mixed, 20MHz X | a8z 6703 | 1654 | 046 | 1300 | 296%
AAA MCS5, 90pe duty cysle)

Y | az8 6744 | 1859 130.0

Z | 480 6684 | 1641 1300
10597- | 1EEE 802.11n (HT Mixed, 20MHz, X | am 6682 | 1641 | 046 | 1300 | 296%
AAA MCS8, 80pc duty cycle)

Y | 426 6734 | 1644 130.0

Z | a7s €674 | 16.20 130.0
10598- | IEEE 802.11n (HT Mixed, 20MHz, X | a7 e7.21 1871 | 046 | 1300 | 296%
AAA MCS7. 90pc duty cycle)

Y | 43t 8779 | 1684 130.0

Z | 473 6699 | 1657 30.0 ]
10689 | IEEE 802.11n (HT Mixed, 40MHz. X 546 6722 | 1669 | 046 | 1300 | +96%
AAA MCS0. 80pc duty cycle)

Y| 518 6799 | 17.13 130.0

Z | 544 67.07 | 16.60 130.0 ]
10600- | IEEE 802.11n (HT Mixed, 40MHz, X 557 6755 | 1682 | 046 | 1300 | +96%
AAA 51, 90pc duly cycle)

Y 510 6775 | 1698 130.0

z 5.56 6744 | 1675 130.0
10601 | TEEE 802 11n (HT Mixad, 40MHz. X 547 6735 | 16,74 | 046 | 1300 | t96%
AAA MCS2Z, 90pc duty cycle)

Y 5.03 67.61 16.93 130.0

z 548 67.20 | 16.65 130.0
10602- IEEE 802.11n (HT Mixed, 40MHzZ, X 556 7.35 | 1665 | 046 | 1300 | =96%
AAA MCS3, S0pc duty cyce)

Y | 508 67.52 | 1680 130,0

2 5.55 67.24 | 10.58 130.0
10603- IEEE 802.11n (HT Mixad. 40MHz. X 664 6769 | 1696 | D46 | 1300 | 206 %
AAA MCS4, 0pc duty cyciaj —

Y 5.09 67.85 | 17.02 1300

Z 563 67.64 | 16.87 130.0
10604- | IEEE 802.11n (HT Mixed, 40MFz, X | 548 6719 | 1670 | 046 | 1300 | 296%
ARA MCSS5, 90po duty cydle)

Y 5.08 G746 | 16.89 130.0

2z 5.48 67.08 | 16.82 130.0
10605- IEEE 802 11n (HT Mixed, 40MHz, X | 558 8745 | 1682 | D46 | 1300 | =296%
AN MCSE, $0pc duty cycle}

Y 05 6745 | 16.89 130.0

z .55 67.34 | 16.75 130.0
10606- IEEE 802 11n (HT Mixed, 40MHz, X 31 66.91 1635 | D46 | 1300 | 296%
ANA MCS7, $0pc duty cycle}

Y 5.00 6744 | 1672 1300

z 5.30 86.67 | 16.27 130.0
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10607- | IEEE 802, 11ac WIFI (20MHz, MGS0, X | 483 6602 | 16143 | 048 | 1300 | z96%
AAA S0pc duty cycle)

Y | 423 66.81 | 16.34 130.0

Z |_a81 6581 | 1594 130.0
10608- | IEEE 802 11ac WiFi (20MHz, MCS1. X | 48 6642 | 1629 | 046 | 1300 | +968%
AAA 90pc duty cycle)

Y |43t 67.00 | 16.44 130.0

Z | a7 6620 | 16.14 1300
10608- | |EEE 802,11ac WiFi (20MHz MCS2, X | 470 8625 | 1611 | 046 | 1300 | 96 %
AAA BOpe duty cycle)

Y | 422 6684 | 16,25 130.0

Z | 467 6604 | 1597 130.0
10610- | IEEE 802.11ac WiFi (20MHzZ, MCS3, X | 415 6641 | 1629 | 046 | 1300 | +96%
AAA 80pe duty cycle)

Y | 427 67.02 | 1643 130.0

Z | _ar2 6620 | 16.14 130.0
10611- | [EEE 802.118c WiFl (20MHz. MCS4, X | 467 6621 | 1612 | 045 | 1300 | 98 %
AMA 90pe duty cycle)

Y a8 B6.77 | 16.25 1300

Z | 484 5600 | 1596 130.0
10612- | IEEE H02.11ac WiFl (20MHZ MCSS, X | 467 6635 | 16.15 | 046 | 1300 | =96%
AAA 90pc duty cycle)

Y |41z 6671 | 1619 130.0

Z | 4.64 6613 | 16.00 130.0
10673~ | IEEE 802.11ac Warl (20MHz. MCSB, X | 467 8622 | 1603 | 0AG | 1300 | =06%
AAA B0po duty cycls)

Y| a3 659 | 1605 130.0

Z | ae5 66501 | 1589 130.0
10614~ | |EEE B0Z.11ac Wi (20MHz, MCS7, X | 463 6643 | 16.91 | 046 300 | £06%
AAA 90pe duty cycle)

Y 416 67.01 1643 1300

Z | a0 6623 | 1614 130.0
10615- | IEEE B02.11ac WiFi (20MHz, MCSB, X | 466 6600 | 1586 | 046 | 1300 | +86%
AMA B0ge duly cycle)

Y| ais 6655 | 1505 130.0

Z | 483 | 6581 | 1574 130.0
10616- | IEEE B0Z2.11ac Wil (AOMHZ. MCSO0, X | 527 6648 | 1631 | 046 | 1300 | z06%
AAA B0pc duty cycle)

Y | 485 6669 | 1648 130.0

Z | 525 €830 | 16.19 130.0
10617- | IEEE BO2.17ac Wil (40MHz, MCS1, X | 534 6663 | 1635 | 045 | 1300 | +98%
AAA 9Upc duly cycle)

Y | 486 6672 | 1647 130.0

Z | 532 68 4¢ 16.25 130.0
10618- | IEEE BO02.11ac Wiri (40MHE. MCS2, X | 523 5.6 1639 | 046 | 1300 | =96 %
AAA _90pc duly cycle)

Y| a78 €881 | 16.54 130.0

Z | 521 6647 | 1627 130.0
10619~ | IEEE 802.11ac WiFl (40MHz MCS3, X | 524 €644 | 1621 | 046 | 1300 | =96%
AAA 80pe duty cycle)

Y | 483 B875 | 1643 130.0

Z| 52 €627 | 16.10 1300
10620- | |EEE B0Z 11ac Wil (400HZ MCS4, X | 533 €649 | 1628 | 046 | 1300 | £96%
AM 90pc duty cycle)

¥ | 485 650 | 1639 130.0

Z | 531 6531 | 1617 130.0
10621- | IEEE B02.11ac Wi (40MHz, MCSS5, X | 534 66,67 | 1650 | 046 | 1300 | +896%
AAA H0pc duty cycle)

Y| 4% 66682 | 1664 130.0

Z| 532 | 6647 | 1638 130.0
10622- | IEEE 802 11ac WiFi (40MHz, MCS6, X | 5435 6681 | 1666 | 0A6 | 1300 | +06%
AAA 90pa duty cycle)

Y | asv 6682 | 16.65 130.0

Z | 533 6562 | 16.44 130.0
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10623- |EEE B02Z.118c WiFi (400MHZ, MCS7, X 522 66.30 16.97 0.46 1300 196%
AAA____| 90pc duty cycle)

Y 478 66.46 16.29 130.0

Z 520 86.13 16.07 130.0 ad
10624- IEEE BOZ.11ac WiF: (40MHz, MCSB, X 541 66.61 1634 046 130.0 £96%
AAA | 90pc duly cycle)

Y 495 66.67 16.47 130.0

Zz 5.39 66,34 16.24 130.0
10625 |EEE B02.11ac WiFi (4002, MCS9, x 5.76 6743 16.85 0.46 130.0 296%
AAA | 90pe duly cycle)

Y 5.07 66.97 16.70 130.0

Z| 8573 | 6723 | 1673 130.0
10626~ |EEE B0Z.11ac WiF! (BOMIHz, MCSO, x 557 66.53 1626 0.46 1300 196%
AAA | 80pc duly cycle)

¥ 23| 6657 | 1640 130.0

Fd 55 66.37 16.16 130.0
10627- IEEE BOZ.11ac WiFi (BOMMz, MCS1, X 579 §7.06 1848 046 1300 +96%

AAA | B0pc duly cycle)

5.40 67.04 16.64 1300

578 £8.91 18.38 1300
10628~ IEEE 802.110c WiFi (BOMHz, MCS2. 5.59 6659 1618 046 1300 | $96%
AAA 90pc duty cycle)

5.20 6646 | 1624 130.0

5.58 €643 16.08 130.0
10629- IEEE 802.11ac WiFi (B0MHz, MCS3, 5.66 @63 16.19 045 130 | 286%

AR 90pc duly cyclo)

38 66.98 18.50 1300
65 6643 16.10 130.0
6.06 67.99 16.87 0.48 1300 | £96%

10630+ IEEE 802.11ac WIFi (80MHz, MCS2,
AAA 90pc duty cycle)

531 8692 16.48 1300

6.05 67.85 16.78 130.0
10631~ IEEE 802.11ac WIF| {80MHz, MCS5, 6.01 67.98 17.08 0456 1300 | +86%
AAA 90pc du =)

543 67 48 16.98 130.0

586 B67.76 16.94 150.0

§

106352- EEE 802.11ac WiF| (80MHz, MCS8,
AAA | 90pc cuty cycis)

5.78 67.18 16.70 046 1300 | £96%

556 67.83 17.16 130.0

5.76 67.01 16.58 130.0
10633- IEEE 802.11ac WiFi (80MHz, MCS7, 566 66,79 1632 046 130.0 £96%
A | 90pc duty cyce)

521 66.57 16.35 130.0

585 66.61 16.21 130.0
10834~ IEEE B02Z.11ac WiFi (BOMHz, MCSS, 565 66,84 16.41 046 1300 +56%

ARA 0pe duty cycle)

528 | 6602 | 1657 1300
= 563 66.65 16.29 1300
10635- | IEEE 802.11ac WiFi (BOMHz, MCSa, 551 | 6607 | 1572 | 046 | 1300 | £66%
AAA Q0pe duty cycle)
508 | 6581 | 1575 130.0
550 | 6554 | 15.65 130.0
10636- | IEEE 1602.11ac WiFl (160MHz, MGSO, 587 | ©689 | 1634 | 046 | 1300 | £8.6%

AAA 90pc duty cycle)

69 | 0663 | 1645 130.0
07 | 6673 | 16.25 130.0
10637- | [EEE 1602.118¢ WiFi (160MHz. MCST, A2 | 67.25 | 1650 | 046 | 130.0 | £6.6 %

AAA g0pe duty cydle)

Nl xIN|=] XN xINE<€] XIS XIN|] XN XIN|<€] XN XINI<€] XN N =

5.7¢ 710 | 1658 130.0
6.1 57.10_|_16.42 130.0 R
10636~ | TEEE 1602.11ac WiF| (160MHz, MCS2, 8.1 723 | 1647 | 046 | 1300 | =9.6%
AAA 90pc duty cydie)
583 87.23 | 1662 130.0
612 6707 | 1638 130.0
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10638- IEEE 1602 11ac WiFi (160MMz, MCS3, X 611 67,12 16.50 046 130.0 296 %
AAN 90pc duty cycle)

>, 576 67.03 16.56 130.0

F3 6.09 67.03 16.40 130.0
10640- |EEE 1602.11ac WiFi (180MHz, MCS4, X 5.10 67.17 1642 048 130.0 96 %
AMA 90pc duty cycle)

Y 5.85 66.72 16.34 130.0

z 6.08 67.02 16.33 130.0
10641~ IEEE 1602 11ac WiFi (160MHz, MCSS5, X 6.15 67.07 16.39 046 130.0 £96%
AMA | 50po duty cycle)

Y 578 6589 1645 130.0

Z 614 66.84 1632 130.0
10842~ IEEE 18021 1ac WIFi (180MHz, MCS6. X 6.20 67.39 1673 046 1300 | +66%
A H0pc duty cycle}

Y A1 67.13 16.74 130.0

F4 6.19 67.22 16.63 130.0
10643~ IEEE 1602.11ac WIF( (160MHz, MCS7, X 6.02 6., 1643 0.46 130.0 +96%
ASA 80pa duty cycle)

Y 564 66,72 1641 130.0

- Z 6.02 66.87 16.35 130.0

le |EEE 1602.11ac WiFI (160MHz, MCSH, X 818 67.50 16.68 045 1300 +896%
90pe duty cycle)

Y 572 8697 16.66 130.0

Z 617 67.33 16.508 130.0
10645~ IEEE 16021 Yac WiFi (160MHz, MCSSE, X 648 67.97 16.88 046 130.0 06 %
AAA 80pe duty cycle)

Y 08.03 67 68 16.89 130.0

Z 6,42 67.71 16.74 1300
10646~ LTE-TDD (SC-FOMA, 1 RB, 5 MHz, X 1142 82.50 2941 9.30 60.0 296 %
AAC QPSK. UL Subframe=2.7)

Y 4.40 78.78 25.31 60.0

Z 13.44 87.18 31,67 60.0
10647- LTE-TDD {SC-FDMA, 1 RB, 20 MMz, X 10.68 91.76 29.26 9.30 60.0 +0.6 %
AAB QPSK, UL Subtrame=2.7)

Y 4.00 77.30 2481 60.0

r4 1241 96,18 31.48 60.0
10648- CDMAZDDO (1x Advanced) X 077 65.28 12.03 0.00 1800 | £96%
AAA

9 0.30 60.00 5.56 150.0

Z 0.68 63.36 10.74 150.0

¥ Uncertsinty s detenmined using tha max, daviation fom knesr applying rectangulsr distribution and Is expressed for the square of the

fleld valus.
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Report No: HCT-A-1706-F013-2

HCTCO, LTD.
Calibration Laboratory of S Schweizorischer Kallbrierdienst
Schmid & Partner =7 S i o e
Engineering AG z Sarvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland “‘%ﬁ Swiss Calibration Service

Acoredied by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multliaterat Agroement for the recognition of callbration certificates

Calibration date:

The 1% snd the

Calbraton Equipment used (MBTE critical for calibration)

This catbeation camficats documants the troceabiity to naliceal standeeds, which reahize the physical units of messwremonts (S1)
wiih confideacs probabiity are givan an tha following pages and are part of the certificarte.

All caibrations have been conducted In thi closed dorsiony faclity, snvrorment tnmperatrs (22 £ 3)°C and humidity < 70%.

Accreditation No.: SCS 0108

Prinary Standar 4] Cal Date (Cartificate No | Scheduled Calibration
Power meter NRP SN: 14778 05-Apr-16 {No, 217-022882289) Ape-1T
Fowar sanscr NRP.291 SN 105244 08-Apr-16 [No. 217-02288) Ape-17
Powar sansor NRP-Z81 Sh- 103245 06-Apr-16 (No. 217-02289) Ape-17
Rat 20 dB A SN: S5277 (20%) O5-Apr-16 (No. 217-02233) Agr-17
Probe ESIDNV2 SN- 3013 31-Dec-15 (No. ES3-3013_Dec15) Dec-16

| DAE4 SN: 662 23-Doc-14 (No. DAE4-660_DectS) Dec-18
Secondary Stancands 1D Check Date (in house) Scheduld Check
Power mater E44108 SN: GBA1293674 05-Agr-18 tin house check Jun-15) In house chack: Jun-18
Pawar sensor E4412A SN MY41456087 05-Apr-18 {in houne chedk Jun-18) In houss chack: Jun-18
Fower sansor E44124 SN- 000110210 08-Apr-18 (in house check Jun-16) In house check: Jun-18
AF ge HP B64KHC SN US3642001700 _04-Aug-98 (in house check Jun-16} In house chack: Jun-18
Neawoek Anahyzee HP 87538 SN US37360565 18-0¢ct-01 (in house chack Oct-15) In house check: Oct-16

Funtcdion Signature
Approved by:

Ths callbestion catificate shall not be reproduced except in full withoul weillen spgmovad of (he laberatory.
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Calibration Laboratory of S, . —

Schmid & Partner is Q/ - CSZ Servite sulsse détalorinage
Engineering AG e g Servizio svizzero di aratura

Zeughausstrasse 43, 0004 Zurich, Switzerfand % %ﬁ\“\‘,\? Swiss Calibration Service

Accreditod by the Swiss Accrediation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration cortificstes

Glossary:

TSL tissue simulating Bquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

pCcpP diode compression point

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

A B.C,D modulation dependent linearzation parameters

Polarzation ¢ o rotation around probe axis

Polarization 4 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),

re., B =0is normal to probe axis
Connector Angle information used in DASY systam to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, *IEEE Recommended Praclice for Determining the Paak Spabal-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devicas: Measurement
Techniques®, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
preximity 1o the ear (fraquency range of 300 MHz to 3 GHz)*, February 2005

¢)] IEC 62200-2, "Procedure to determine the Specific Absorption Rate (SAR) for wreless communication davices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 8565664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMz,y.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 wavegulde]
NORMx,y,z are only intermediate values, |.2., the uncartainties 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
implementad in DASY4 software versions iater than 4.2, The uncertainty of the frequency response is included
In the stated uncertainty of CanvF.

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

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

o Axyz Bxyz Cxyz Dxyz VRxyz A B, C, D ate numerical linearzation parameters assessed based on
the data of power sweep far specific modulation signal. The parameters do not depend on frequency nor
medza, VR is the maximum calibration range axpressed in RMS voltage across the diode.

« ConvF and Boundsry Effect Parameters: Assessed in fial phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parametlers are
used in DASY4 software fo improve probe accuracy close 1o the boundary. The sensitivity in TSL cofresponds
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 aliows extending the validity from £ 50 MHz to £ 100
MHz.

» Spherical isotropy (30 devialion from isotropy): m a field of low gradients reslized using a fiat phantom
exposed by a palch antenna.

*  Sensor Offsel; The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the Information gained by determining the NORMx (no
uncertainty requirad).
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Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: September 28, 2016

Calibrated for DASY/EASY Systems

[Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Unc (k-ZLE
Nom (uVi(Vim))" 0.39 0.38 0.53 +10.1%
| DCP (mV)” | 102.5 106.2 103.1

Modulation Calibration Parameters

wo ¢ System Name A B ¢ ) VR Une'
4B | dBVV | d8 mv x=2)
0 ow x| o0 0.0 10 | 000 | 1740 | 435%
Y 0.0 0.0 1.0 ' 1846
zZ| oo 0.0 1.0 1944

The reported uncertaintly of measurement is stated 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%.

* The uncertainties of Noem X.¥,Z do not affect ihe E*-fieid uncartiainty Inside TS, (see Pages % and 6)

¥ Numerical inaarzation parameter; uncerainty not required

* Unoenainty is dotermined using the max: deviation from linaar respanse applying rectangular distibuton sad 18 sxpressed fof the square of the
fakl value
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © P-sv:m' c«‘ws:s i ConvF X | ConvF Y | ConvFZ | Alpha® m“ (t::;)
150 523 0.76 1342 | 1342 | 1342 | 000 | 100 | £133%
300 453 0.87 1268 | 1268 | 1268 | 010 | 110 | £133%
450 435 0.87 11.00 | 1100 | 1100 | 020 | 125 | $133%
750 419 0.89 1135 | 1135 | 1135 | 033 | 114 | 2120%
835 415 0.90 1072 | 1072 | 1072 | o5t | o080 | £120%
900 415 0.97 1030 | 1030 | 1030 | 035 | 101 | $120%
1450 405 1.20 8.76 8.76 876 | 039 | 080 | +120%
1750 40.1 1.37 8.75 8.75 875 | 028 | 085 | $120%
1900 40.0 1.40 8.41 8.41 B.41 028 | o084 | £120%
1950 40.0 1.40 822 822 822 | 032 | 080 | £120% |
2300 #5 | 187 o1 | so01 8.01 032 | 080 | £120% |
2450 392 | 1m0 754 | 758 754 | 031 | oss | £120%
2600 39.0 1.96 7.42 7.42 742 | 031 | o8 | £120%
5250 359 471 5.51 5.51 551 | 035 | 180 | 2131%
5600 355 5.07 478 478 478 | 045 | 180 | s13.1%
5750 354 5.22 5.04 5.04 504 | 045 | 180 | 2131%

‘ancymmym:\mm:oulmMHzmkymicrUASYﬂdwm(umzxomuhwmlo:SOMﬂz ™e
uncertainty &5 the ASS af the ConvF uncertainty ot caltration fre y and the y for y bandl. F valoty
below 300 MHz is £ 10, 25, 40, 50 and 70 MH2 far Com# assesements at 30, 54, 128, 150Nmmchmly Abuvos@ix'rmn:y
vnhdny can be extended 162 110 MHZ

' A1 trequencies bolow 3 Gz, tha valdity of tissue parameters (¢ and o) can ba reiaxed 10 + 10% I liquic ¢ fion & in is appied 10
messured SAR values. A requences above 3 GHz. the valldity of 1ssue paramaeters anMo)uwmzﬁmmnvanmeRSSd
tha Conv uncatanty for indicated target tssoe paramaters.
“ AlphaDapth are cetamined during calibration. SPEAG warrants that the remaining deviabon dus 1o the boundury sffect aftee compensation is
atways less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies batween 3-6 GH2 & any distance larger than hat the probe Bp
dametar kom the bountdary,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue S|mulating Media

Rolative ConductMty Depth© Une

F(MHZ) S | Pormittivity" (Sfm)" ConvF X_| ConvF Y } ConvFZ | Alpha® |  (mm) (k=2)
150 61.9 0.80 13.33 13.33 13.33 000 | 100 +£133%
300 58.2 0.92 12.07 12.07 12.07 0.08 1.10 £133%
450 56.7 094 11.95 11.85 11.85 0.10 1.20 +133%
750 55.5 0.96 10.50 10.50 10.50 0.29 113 £120%
835 §5.2 0.87 10.42 10.42 10.42 0.55 0.80 £ 12.0%
1750 l 534 148 B.37 B.37 8.37 0.35 0.91 £12.0%
1900 | 53.3 1.52 8.10 8.10 8.10 0.37 0,80 $120%
2450 52.7 1.95 7.69 7.69 7.69 0.33 | 0.85 $120%
2600 525 2.16 ' 745 745 ' TAS 0.33 1 0.90 +120%
5250 48.9 5.36 463 463 | 463 0.50 } 1.80 +13.1%
5600 48.5 577 3.85 3.85 3,85 0.60 1.80 +131%
5750 483 5.94 413 413 413 0.60 1.80 131 %

" Frequency valdty above 300 MHz of + 100 MHz cnly applies for DASY v4.4 and higher (ses Page 2), elss it s restficted 1o = 50 M4z The
uncedanty is tha RSS of the ConvF uncartainty at calibeaticn frequency and the uncantainty Yor the indicased Fequency band. Frequency validity
Delow 300 MHz is £ 10, 2640, 50 and 70 Mz for ConyF assassments ol 30, 64. 128 150 ang 220 MHz mspoctvely. Above § GHze froquency
valdity can be extendad %o £ 110 MHz,

" Al requencies bakow 3 GHz. he validity of tssue parameters (e and o) can be relaxed b = 10% If lguid compensaton fonmula s appiied to
measured SAR values. Al freguencies above 3 GHz. the validky of tissue parameten (c and o) & restricted 1o & 5% The uncananty = the RSS of
the ConviF uncerainty for indicatad targal Ussue parametars.

“ Alpha'Depth are detammined dunng caldrason. SPEAG warrants thal the remaning teviation dua 10 tha boundary eftect after

Blways lass han + 1$krtmcmubem36&mdbabw~2‘510nwsmHWatenyaﬂmu@ummnﬂprmup
diamater from the houndary.
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EX3DV4-- SN:3803 Seplember 28, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
T

10 t L . {

09
08+
07

[
06 !
QA’.r i1 — ! | | | | -

0 500 1000 1500 2000 2500 3000

f [MHz]
k2 | "‘T’.VJ
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Centficate No, EX3-3803_Sep18 Page 7 of 11
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EX3DV4- SN:3903 Saptember 28, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

&
E“ e e LS o T MY e R e B & ywen
i
Rol 7]
-
,v:'.".;_'.',__. ¢ "?_:J w:’i’T!u: 2500 Wiz
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No- EX3-3903_Sap16 Pape 8 of 11
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EX30V4- SN3903

Dynamic Range f(SARcaq)
(TEM cell , fouu= 1900 MHz)

Septamber 28, 2016
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Cartificate No; EX3-3803 Sept16
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4A- SN:3903 Saptember 28. 2016
Conversion Factor Assessment
f= 835 MHzWGLS R9 (H_conv) = 1900 MHz WGLS R22 {H_comvF)
E n i
z !
i, B
3 i™
”'n TN w b ”{.;;l = w0 » -: n‘_"' :. ‘--:'““{-_"‘_'i:;luﬁ T w =
-.:v-ad m&J«v --:-'. wanuoel
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
-0 -08 -06 -04 02 00 02 04 08 048 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificate No; EX3-3803_Sep16 Page 10 of 11 -
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EX3DV4- SN:3903 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement ‘ Triangular
Connector Angle (*) I 333 |
‘Mechanical Surface Detection Mode enablad
“Optical Surface Detection Mode ‘ disabled
Probe Overall Length 337 mm
Probe Body Dismater 1 T 10mm |
Tip Length Gmm
Tip Diameter 265mm
—lm.‘l'ip—mbs—e?sorwxﬁééﬁﬁmim Point Tmm |
| Probe Tip to Sensar Y Calibration Point T mm
Probe Tip to Sensor Z Calibration Point I mm
| Recommaended Measursment Distance from Surface 1.4 mm I
Certficate No: EX3-3903_Sep16 Page 110of 11
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Attachment 4. — Dipole Calibration Data
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Report No: HCT-A-1706-F013-2

Accredited by the Swiss Accraditation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

HCTCO,,LTD.
: A
ca"b":';o; Lr:’boratory of & S Schweizerischor Kalibrierdienst
Schm! . arner % c Service sulsse d'élalonnage
Engineering AG T Servizio svizzero & taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand AN S Swiss Calibration Service

Accroditation No.: SCS 0108

Multilateral Ag for the gnition of calibration certificates
client  HCT (Dymstec) Certificate No: DB35V2-441_Nov16
CALIBRATION CERTIFICATE
Object D835V2 - SN:441
Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MMz
Caldraton date November 16, 2016

Calibration Equipment used (MATE critical for calration)

This calibration cedificate documants ihe tracesbilty 1o nafionad standards. which realize the physical unils of measuremants (S9)
The measurements and thi uncanainties with confidance probability ane grven on the following pages and are pant of the cedificate

Al calibeations have basn conducied in the closed leboratovy tacility. ermvironment femparatura 122 + 3)°C and humidty < 70%.

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Powar meter NAP SN: 104778 06-Ape-16 (No, 217-02288/102289) Apr17
Powar sensor NRP-Z81 SN 103244 06-Apr-18 (Na, 217-02288) Apr-17
Power aensor NRP-Z91 SN: 103245 U6-Apr-16 (No. 217-02289) Apr-17
Ralerence 20 o8 Attenuatar SN. 5058 (20%) 05-Apr-16 (No, 217-022682) ApraT
Type-N ausmatch combination SN: 50472 / 08327 05-Apr-16 (No. 217-02255) Apr-17
Rofarance Probe £X30V4 SN. 7348 154lun-16 (Ne, EX3-7328_Jun18) Jun-17
DAE2 SN: 601 30-Dec-15 (No, DAE4-E801_Dec15) Dec-18
Secondary Standards iD# Check Date (in house) Scheduled Chock
Powar matar EPM-4424 SN: GB3748070¢ 070ct-15 (in house check Det-16) In housa check: Oc1-18
Powur sansor HP B461A SN: US37292783 070ct-15 (in house chéck Oct-18) in house chackc Oct-18
Powwr sansor HP B481A SN MY4t0s23? 07-0ct-15 {in house check Dct-18) In house chack: Oct-18
RF genesator RSS SMT-06 SN 100372 15-Jun-15 (in house check Oct-18) In house chack. Oct-18
Network Analyzer HP 8753E | SN: US37300585 18-0ct-01 (in house check Oct-16) n house check: Oct-17
Name Funation r

Calibrated by: Claudio Lesibiar Labomatory Technician ")

| VS
Approvad by: Katja Poxovic Tachnical Manager

This calibeation centéicate shall not ba eproduced excepl in full without writtan approval of the abaratory

tasvad: Novembar 17, 2016

Cedificate No: D835V2-441_Novie
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Calibration Laboratory of S S Schwaizerischer Kalibrisrdienst
Schmid & Partner % Sarvice suisse d'stalonnage
Engineering AG B C - garvtito svtrzore taratura
Zoughausstrasse 43, B4 Zurich, Switzertand Y S swiss Calibration Service
ol
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 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 300 MHz to 3 GHz)",
February 2005

¢) IEC 62209-2, "Procedure to 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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Cantificate No: DB35V2-441_Nov16 Page 2ol B
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Measurement Conditions
DASY systam configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.80 mho/m
Measured Head TSL parameters (220202)"C 40926% 0.94 mhao/m + 6 %
Head TSL temperature change during test <05°C ——— —_
SAR resuit with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Candition
SAR measurad 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 9.38 Wikg £ 17,0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.11 W/kg = 18.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0,97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 552+6% 1.01 mho/m+ 6 %
Body TSL temperature change during test <05°C e -
SAR resuit with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.62 W/kag £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.63 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.37 W/kg = 16.5 % (k=2)

Certificate No: D835V2-441_Novié
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 5080-18jQ

Retumn Loss -34.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.00-46Q

Return Loss -2404d8

General Antenna Parameters and Design

Eleciﬂ:&l Delay (one direction) ] 1.369 ns —I

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line Is directly connacted to the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order 10 Improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is siill
according 1o the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manulactured on March 08, 2001
Certificate No: D835V2-441 Nov1é Paged ot @
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DASY5 Validation Report for Head TSL

Date: 16.11.2016
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN:441

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f= 835 MHz: 6 = 0.94 S/m; & = 40.9; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/TEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06,2016;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30,12,2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASYS52 52.8.8(1258);: SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=Smm

Reference Value = 61.83 V/m; Power Drift = -0.02 dB

Peak SAR (extrapotated) = 3.67 W/kg

SAR(] g) = 2.43 W/kg: SAR(10 g) = L.57 W/ikg

Maximum value of SAR (measured) = 3.27 W/ikg

-2.23

-4.47

0dB=3.27 W/kg=5.15 dBW/kg

Centificate No: DB35V2-441_Nov16 PageSof8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f= 833 MHz; o= 1.01 8/m: ¢, = 55.2; p= 1000 kg/'m‘
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2011)

DASYS2 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
» Sensor-Surface: | .4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9 {front); Type: QD O0L P49 AA; Serial: 1001

« DASY352 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reference Value = 59.90 V/m: Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.25 W/kg

-2.12

0dB=3.25W/kg =5.12 dBW/kg

Certificate No: D835V2-441_Novis Pago 7 of B
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Impedance Measurement Plot for Body TSL

5 dB/BEF <28

aB
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Accradied by the Swiss Accreditation Seevice (SAS)
The Swiss Accreditation Secvice is one of the signatories to the EA
Multilateral Agreement for the recognifion of cafibration cenificates

Accraditation Mo, SCS 0108

ciem  HCT (Dymstec) Certificate No: D1900V2-5d032_Mar17
[CALIBRATION CERTIFICATE
Object D1900V2 - SN:5d032
Callbration procadurals) QA CAL-05.v8 -
Calibration procedure for dipole validation kits above 700 MHz
Catbration date March 21, 2017

Thig caliteation certficat documents the (raceabillty to nationai standards, which reskze the physical units of measuremants (S1)
| The measuraments and tha uncenainties wilh confidence probabiity are given on the following pages and are part of the certdicate.

Calbraton Equipment used (MATE cribcal tor calibeation)

A calitvations have baen conducted in the closed labosmoey facility: anveonment temporature {22 + 31°C and humidity < 70%

[ This calibration cartificate shat not be reproducad except i full without wittten appeoval of the labaoratory

Primary Standards 10 A Cal Date {Corificato No.) Scheduled Calbration

Fowar mater NAP SN: 104778 06-Ape-16 (No. 217-02288/02286) Apr-17

Powsr sansor NRP-Z81 SN 105242 06-Ape-16 (No. 297-02268) Apr17

Power sansor NAP-281 SN 103245 DE-Ape-18 (No. 217-0228%9) Ape17

Raferanog A0 dB Altenuator SN: 5058 (20k) D5-Apr-16 (No. 217-02292) Ape17?

Type-N mismalch combination SN: 5047 2 / 06327 05-Apr-18 (No. 217-02295) Ape-17

FRetarance Probe EX3DV4 SN. 7348 31-Doc-18 (No. EX3-7349_Dec16) Dec-17

DAEA SN: 601 0d-Jan-17 (No. DAE4-801_Jan17) Jan-18

Secandary Standarss LDy Check Oate {In house) Scheduled Chisck

Power matar EPM-442A SN. GB37480704 07-Oct-15 (in house chack Oct+16) In house chack: Oct-18

Power sensor HP B4B1A SN: US3T202783 07-0ct-15 (in house chack Oct-16) In house chack: Oct18

Power sensor HP BAB1A SN, MY41002317 07-0ct-15 {in housa check Oct-16) in house chack: Oct18

RF genarator R4S SMT-08 SN: 100872 15-Jun-15 (n house cheok Oct-16) In house chack: Dot-18

Natwork Analyzer HP 8753 SN: US37390585 18-0ct-01 (In houss check Oct-16) In house check: Cct17
Name Funcsiaon Signaturs

Cafibated by: Johannes Kurikka Laboratory Technician 7 >

Approved by: Katja Pokovic Technical Managor

HEAG

tasyed: March 23, 2017

Cerfificate No: D1800V2-53032_Mari7
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Schmid & Partner k \\://5 : E.;: Sarvice sulsse d'étalonnage

Engineering AG g C  gervisio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand % ,}ﬁ‘“‘\? S swiss Calibration Service
Accredited by tha Swiss Accraditation Sarvics (SAS) Accroditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag nt for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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 (frequancy range of 300 MHz to 3 GHz)",
February 2005

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerfificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parailel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures iow
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

« SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a narmal distribution corresponds to a coverage
probability of approximately 95%.

Cenlificate No: D1900V2-5d032_Mar17 Page20f 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 1800 MHz + 1 MHz
Head TSL parameters
The foilowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 400 1.40 mho/m
Measured Head TSL parameters (220+02}"C 403+6% 1.38 mho/m £ 6 %
Head TSL temperature chango during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAHA measured 250 mW input power 9.91 Wikg
SAR for nominal Head TSL parameters normalized to TW 40.0 Wikg = 17.0 "% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 518 Wikg
SAR lor nominal Head TSL parameters normatized to TW 20.9 Wikg = 16.5 "% (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220"C 533 1.52 mho/m
Measured Body TSL parameters {220+:02)"C 541+6% 1.50 mho/m =8 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5,30 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 21.4 Wikg = 16.5 % (k=2)
Certificate No; D1800V2-50032_Mar17 Page 30i8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 51.702+530Q

Return Loss -253d8

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 4710Q+82

Retum Loss -231dB

General Antenna Parameters and Design

l Electrical Detay (one direction) | 1.184 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipoie arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil
according 1o the Standard.

No excessive lorce must be applied 1o the dipole arms, bocause they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Certificate No: D1900V2-5d032_Mar17 Page 4of8
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DASYS5 Validation Report for Head TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.38 S/m; £ =40.3; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.12.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« FBlectronics: DAE4 Sn601; Calibrated: 04.01.2017
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASY52352.8.8(1258). SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 107.2 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 18,6 W/kg

SAR(1 g)=9.91 W/kg; SAR(10 g) = 5.18 W/kg

Maximum value of SAR (measured) = 15.4 W/kg

-3.60
-7.20
-10.80

-14.40

-18.00

0dB =154 W/kg = 11.88 dBW/kg

Cartificate No: D1900V2-53032_Mar17 Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN:54032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.5 S/m; & = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016:;
« Sensor-Surface: L4mm (Mechunical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 04.01.2017
«  Phantom: Flut Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube {):
Measurement grid: dx=Smm, dy=5Smm, dz=5mm

Reference Value = 104.1 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(] g) = 10 W/kg; SAR(10 g) =53 W/kg

Muximum value of SAR (measured) = 14.9 Wikg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =149 Wikg = 11,73 dBW/kg

Certficate No: D1900V2-5d032_Mar17 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibr_ation Laboratory of \\\\‘\\_L,"///,’ S Schweizerischer Kalibrierds
Schmid & Partner 3 z G Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughsusstrasse 43, B004 Zurich, Switzeriand 7'1,, L0 ¥ S swiss Calibration Service
"-Il|'||l"
Accredited by the Swiss Accredaation Semvice (SAS) Accreditation No.. SCS 0108

The Swise Accreditation Service is one of the signatories to the EA
Multilsteral Agreement for the recognition of calibration certificates

ciient  HCT (Dymstec) Certificate No: D2450V2-743 Mar17
CALIBRATION CERTIFICATE

Object D2450V2 - SN:743

Caibratica proceduns{s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Caltoration date: March 15, 2017
This calibration certificate documents the receabilty to nationat slandards, which resiize the physical units of measuremants (S1)
Tha measurements and the uncenainties with confidence probability are given on e lolawing peges and are part of ihe cedificats

| A caliteatons have teen conducted In the closed laboratory taciity: emaronment femperature (22 = 3)°C and humidity < 70%

Catbration Equipment used (MATE criticel for calibration)

Prenary Standards D2 Cul Dato (Cartilicate No ) Scheduled Callbration

Power maeter NRP SN 104778 06-Apr-16 (No. 217-022868:0228%) Ape-17

Power sensor NAP-Z91 SN: 103244 08-Apr-16 (No. 217-02298) Ape1?

Power sensor NRP-Z91 SN: 103245 06-Apr-18 (No. 217-02285) Ape1 T

Raference 20 &8 Aftanuator SN: 5058 |20%) 05-Apr-1€ (No. 217.02282) Apet?

Typa-N msmatch combinabon EN: 5047.2 F 06327 05-Apr-16 (No. 217-02295) Apr17

Hefarence Probe EX3DV4 SN: 7348 31-Dec-16 (No. EX3-7349_Dect6) Dact?

DAE4 EN: 1 Od-tan-17 (No. DAE4-601_Jan17) Jan-18

Secondary Standards 10 ¥ Check Date {in house) Schedued Check

Powar mater EPM-442A SN: GBI7480704 07-Oct-15 (In houss chack Oct-16) In house check: Oct-18

Power sensor HP B2B81A SN USa7292783 07-0ct-15 (In housa chack Oct-16) In housa check: Oct-16

Powar sensor HP BL81A SN: MY41082317 07-0ct-15 {In houss chack Oct-16) In house check: Oct-18

RF ganerator R&S SMT.06 SN; 100872 15-Jur-15 (in housa check Oct-16) In house check: Oct-16

Nelwork Analyzer HS B753E 8N: USH7asas 18-Cct-01 {In house chack Oot-18) n house chack: Oct17
Name Finction Signature

Calitrated by Johannes Kurida Labaratory Technician

?/"' A
Approved by: Katja Pokayic Tochnical Manager = 7/
P Zes

Issued: March 16, 2017

Thia callbralion carificate shall nal be reproduced except in full withoul written spproval of e laboratory

Certificata No: D2450V2-743_Mart7 Page 10fB
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Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
A%
Accrediled by the Swiss Accreditstion Senvica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ono of the signatories to the EA
Multilateral Agr for the gnition of callbration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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 300 MHz to 3 GHz2)",
February 2005

c) IEC 62209-2, "Procedure to 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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerfificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Elactrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

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%.

Corlilicate No: D2450V2:743_Mar17 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not glven on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 382 1.80 mho/m
Measured Head TSL parameters (22.0:02)"C 378126% 1.87 mho/m + 6 %
Head TSL 1emperature change during test <05°'C —-es —
SAR result with Head TSL
SAR averaged over 1 om” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 18.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 6,30 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 24.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho'm
Measured Body TSL parameters (220=02)"C 528=z6% 203 mho/m+6 %
Body TSL temperature change during test <05°C - eee
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.04 Wikg
SARA for nominal Body TSL parameters normalized 1o 1W 23.9 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-743_ Mar17

Page 3018

F-TP22-03 (Rev.00)

212 /228

HCT CO.,LTD.



Py
hC'- FCC ID: ZNFM700Z Report No: HCT-A-1706-F013-2

HCTCO,LTD.

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformad to leed point 5440+72)Q

Return Loss -218dB

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 5010+78 0

Return Loss ~-222d8

General Antenna Parameters and Design

| Esectrical Delay (ona direction) | 1.180 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected o the
second arm of the dipole, The antenna Is therefore short-circulted lor DC-signals. On some of the dipoles, small end caps
are added lo the dipcle arms in order 10 improve malching when loaded according to the position as explained in the
"Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s stil
according to the Standard.

Na excessive force must be appiied 1o the dipole arms, becausa they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003

Certificate No: D2450V2-743_Marl7 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz: o = 1.87 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY352 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.72, 7,72, 7.72), Calibrated: 31.12.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 115.8 Vim; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.6 W/kg: SAR(10 g) = 6.3 W/kg

Maximum value of SAR (measured) = 22.3 Wikg

-4.60
-9.20
-13.80
-18.40

-23.00

0dB =223 Wikg = 13.48 dBW/kg

Cerdificate No: D2450V2-743_Mart7 Page50f8

F-TP22-03 (Rev.00) 214 /228 HCT CO.,LTD.



aCT

HCTCO.,LTD.

FCC ID: ZNFM700Z

Report No: HCT-A-1706-F013-2

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2430 MHz _
Medium parameters used: = 2450 MHz; o = 2.03 S/m; & = 52.8; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79. 7.79). Calibrated: 31.12.2016;
« Sensor-Surface: L4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Seral: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6.1((7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube ():
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 105,3 Vim; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) = 12,9 W/kg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 20.2 Wikg

-13.20

-17.60

-22.00

0dB =202 Wrkg= 1305 dBW/kg

Caortificato No: D2450V2-743_Man7 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of R Schwotzarischar Kalibrisrdienst
Schmid & Partner — S Service sulsse d"aulonnaga
Engineering AG % C  servizio svizzero 6 taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7NN S swiss Calibration Service

Atcrodited by the Swiss Accreditation Senice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Agreament for the recognition of calibration certificates

client  HCT (Dymstec)

ool ™

Accreditation No.: SCS 0108

Certificnte No: D2600V2-1015_Jan17

CALIBRATION CERTIFICATE
Objest D2600V2 - SN:1015
Calioration procadure(s) QA CAL-05.v8

Calibeation date,

Calibration procedure for dipole validation kits above 700 MHz

January 18, 2017

Canbration Equpment used (MATE critical for catibration)

This caiibration canificate documents 1ha tracealility 10 national standards, which realze Ihe physical units of measuraments {SI).
The maasurements and the uncentainies with confidence peobabilty are given on the fallowing pages and are pan of the cedficate

Al calibrations have boon conductod in the dosad labomtory facilty: envircoment temperature (22 = 3)°C and humidity < 70%

Primary Standards [ID ¥ Cal Date (Cetificals No.} Scheduled Callyraton

Power maler NRF | SN 104778 06-Ape-16 (No. 21702283/02289) Apra7

Power sansor NRP-Z91 SN 103244 D6-Ape-16 (No, 2917-02288) Apr17

Power sensor NFHP-Z01 SN 103245 06-Apr-16 (No. 2170228%9) Apra 7

Aateranca 20 dB Ateaustor SN: 5058 (20k) 05-Apr-16 (No, 21702292 Apra1?

Type-N mismaich combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Ape T

Relerenca Proba EX30V4 SN 748 31-Dac-16 (No. EX3-7349_Dec186) Dec7

DAE# SN: 601 04-Jan-17 (No, DAEA-601_Jan17) Jar-18

Seccodary Starderds DA Check Dals (n house) Schaculed Chack

Power metsr EPM-4424 SN; GB37480704 07-0ct-15 {in house chack Oct-18) In house check: Oct-18

Fowet sensor HP B481A SN: US37202783 07-0c4-1% (In housa chack Oct-14) in house chack: Oct-18

Power sensor HF B481A SN: MY&1062317 07-0ct-15 {in housa chack Oct-18) In house check: Oct-18

RF garsratar RES SMT-06 SN: 100872 15-Jun-15 (in house check Oct16) in houso chack: Oct-18

Network Anulyzet HP? B753E SN: US37300585 16-0c1-01 (In house check Dct-18) In house check: Oct-17
Name Functron Signature

Calibeatod by: Ledf Kiyanes Labartory Technician x‘/%/

Approved by Katja Polovic Technical Manager

Thes calibration cartificate shall not be reproduced axcept n full without weilten approval of the @aboratory.

pr

lsgued Jwouary 19, 2017
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Calibration Laboratory of
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Schmid & Partner Service sulsse d'étalonnuge
Engineering AG C Servizlo svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibestion Service

Accredited by (he Swiss Accreditsbion Senvice (SAS) Acereditation No.: SCS 0108

The Swise Accraditation Service is one of the signatories 1o the EA

Multilateral Age for the recognition of catibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

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 300 MHz to 3 GHz)",
February 2005

c) |EC 62209-2, "Procedure to 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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required,

o SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normailized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapoiation
Phantom Madular Flat Phantam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and caloulations were appbed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 380 1.96 mho/m
Measured Head TSL parameters (22.020.2)°C 37426% 2.05 mha/m + 6 %
Head TSL temperature change during test <0D5"C -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Hend TSL Condition
SAR measured 250 mW input power 14.8 Wha
SAR for nominal Head TSL parameters normalized to 1W 57.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6549 Wikg
SAR for niominal Head TSL parameters normalized to 1W 25.5 W/kg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2,16 mho/m
Measured Body TSL parameters (220+02)°C 52326% 2.20 mho/m £ B8 %
Body TSL temperature change during test <05"C e
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.9 Wikg

SAR for nominal Bedy TSL paramaters

normalized to 1W

55.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 617 Wiy
SAR for nominal Body TSL paramaeters normalized to 1W 246 Wikg = 16.5 % (k=2)

Cartficate No: D2600V2-1015_Jan17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed o fead point 4ABB0Q-28i0

Retumn Loss -30.3 dB

Antenna Parameters with Body TSL

impedance, transiormed 10 feed point 4510-25)1QQ

Heturh Loss -2484dB

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1.150 ns

After long teem use with 100W radiated power, only a sight warming of the dipole near the feedpoint ¢an be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad 1o the
sacond arm of the dipole. The antenna is therefore shornt-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according (o the position as explained in the
*‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length s stll
sceording to the Standard,

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on October 30, 2007
Certificate No: D2600V2-1015_Jan17 Page 40t 8
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DASYS5 Validation Report for Head TSL

Date: 17.01.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID 0 - CW: Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2,05 S/m; & = 37.4: p= 1000 kg/m”
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration
« Probe; EX3DV4 - SN7349; ConvF(7.56, 7.56, 7,.56): Calibrated: 31.12.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

« DASYS525288(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 116.7 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(] g) = 14.8 W/kg: SAR(10 g) = 6.49 W/kg

Maximum value of SAR (measured) = 25.3 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 25.3 Wikg = 14.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.01.2017
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: UID () - CW; Frequency: 26{X) MHz

Medium parameters used: = 2600 MHz; 6 = 2.2 S/m: &= 52.3; p = 1000 kg/m’
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF{(7.48, 748, 7.48); Calibrated: 31.12.2016;
« Sensor-Surface; |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back): Type: QD 000 PS5O AA; Serial: 1002

« DASYS2528.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 108.8 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.17 W/kg

Maximum vilue of SAR (measured) = 23.4 W/ikg

dB
0

-4.60
-9.20
-13.80

-18.40

-23.00

0dB =23.4 W/kg = 13,69 dBW/kg

Certificate No: D2600V2-1015_Jan17 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Certificate of conformity / First Article Inspection

Item Triple Modular Flat Phantomn V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand
Tests

The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Material Dielectric parameters for required | 200 MHz -6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
accerding to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

[1] [IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -

Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February

{2] IEC 62209 -

2005

[3] |EC 62208 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific

Absorption Rate (SAR) for ...

[4] KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Conformity

including accessories and multiple transmitters”, March 2010

Based on the dimensions and sample tests above, we cerify that this item is in compliance with the
standards [1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Date 16.07.2015
Signature / Stamp
th corrpds
e ." A0 -2
u’:hnm; u.a#zmrm
mnam 1tww\~wspoqun
DocNo BB1 -QDOXOPS1C-0 Page 1(1)
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Attachment 5. —= SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bactericide is added and visual inspection is made to make
sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric
constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Harts grove.

Ingredients Frequency (MHz)
(% by weight) 1900 2450 -2700
Tissue Type Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1
Sugar 57.0 44.9 0.0 0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 44.92 29.44 7.99 26.7
Diethylene glycol hexyl ether _ _ -
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether
Composition of the Tissue Equivalent Matter
F-TP22-03 (Rev.00) 227 /228 HCT CO.,LTD.
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Attachment 6. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm measurement
accuracy. The SAR systems (including SAR probes, system components and software versions) used for this
device were validated against its performance specifications prior to the SAR measurements. Reference
dipoles were used with the required tissue- equivalent media for system validation, according to the procedures
outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe calibrations are frequency
dependent, each probe calibration point was validated at a frequency within the valid frequency range of the
probe calibration point, using the system that normally operates with the probe for routine SAR measurements
and according to the required tissue-equivalent media.

Atabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

orobe Probe Dielectric Parameters CW Valldatlon Modulat|on Validation

Type CaIFI’%riﬁ?on Sl pae I\F{Ieerarﬁll:trl?/ﬁ C'\cl)lr?glsjlt-:l{l?/?ty Sensitivity| Lﬁ\re?:r(lety @% %J
7 1630 ET3DV6 | Head | 835 2017.03.10 413 PASS | PASS | PASS |GMSK | PASS
7 1630 ET3DV6 |Head | 835 | 441 | 2017.03.10 41.3 0.88 PASS | PASS [PASS | N/A | N/A | N/A
7 1630 ET3DV6 | Body | 835 | 441 | 2017.03.10 55.4 0.97 PASS | PASS | PASS |GMSK| PASS | N/A
7 1630 ET3DV6 | Body | 835 | 441 | 2017.03.10 55.4 0.97 PASS | PASS [PASS | N/A | N/A | N/A
9 3968 EX3DV4 | Head | 1900 |5d032| 2017.06.13 39.8 1.41 PASS | PASS | PASS |GMSK | PASS | N/A
9 3968 EX3DV4 | Head | 1900 |5d032| 2017.06.13 39.8 1.41 PASS | PASS |PASS | N/A | N/A | N/A
5 3903 EX3DV4 | Body | 1900 |5d032| 2017.03.31 53.3 1.53 PASS | PASS | PASS |GMSK| PASS | N/A
5 3903 EX3DV4 | Body | 1900 |5d032| 2017.03.31 53.3 1.53 PASS | PASS |PASS | N/A | N/A | N/A
9 3968 |EX3DV4|Head | 2450 | 743 | 2017.06.13 394 1.81 PASS | PASS | PASS |OFDM| N/A | PASS
5 3903 |[EX3DV4| Body | 2450 | 743 | 2017.03.24 52.8 1.94 PASS | PASS | PASS |OFDM| N/A | PASS
8 3968 |[EX3DV4|Head | 2600 | 1015 | 2017.06.13 38.7 1.95 PASS | PASS | PASS | TDD |PASS | NA
1 3863 [EX3DV4 | Body | 2600 | 1015 | 2017.06.12 52.7 2.12 PASS | PASS | PASS | TDD |PASS | NA

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB Publication
865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle, such as
GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 D01v01r04.
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