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Accrediod by the Swisa Accreditation Service (SAS)
Thie Swiss Accreditation Sorvice s one of the signatories (o the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration Equipment used (MATE critical lor cakbration)

This calibeation canificats documants ihe irecestillly 1o national standards, which realiss the physical units of measurements (50
The measuremanss and tha unceraintes with confidence probability sme given an the following pages and an part of he cerificaio

Al ealibrtions have baan conducted in the clossd laborwiony Eaciity. erviranment bampataduns (22 + 3)°C and humidity < 70%

Primary Standards °] Cal Dade {Certificale Ko | | Scheduled Caliration
Powar meter E44108 GRA1793574 03-Ape-14 (Mo, 217-01811) Ape-15
Prervenr sensor E49124 M4 1408087 03-Apr-14 (No. 217-01971) Ape-15
Reforence 3 dB Attanuator SN S5054 [3c) 03-Agr-14 (No. 217-01815) Apr-15
Rafwence 20 dB Atienisio SN; SE277 [20] 03-Apr-14 [No. 217-01819) Aor15
Rl 30 o8 Atlenuator BN 55129 (0] 03-Apr-14 (No. 217-D1820) Apr-15
Ruference Probs ESI0V2 Sa 3013 30-Dec-14 (Mo, ES3-1013 Dectd) Dec-15
DAES SN 660 14-Jan-15 (Mo DAE4-660_Jan15) Jan-16
Secondary Stardasds o] Check Dado (in house} Sehduled Check
| RF ganarator HP BB4B6C LES364ZLRHTO0 4-Aixg-89 (in hovsa check Apr-1 in house check: Apr-16
Metwork Anatyrer HP 8TS3E | LIS3TI00585 1E-Ot-01 (in house chack Oci-14) In howse check: Od-15
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HCTY

AT LY
FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015
Calibration Laboratory of 5 Sehwaizarischer Kailbrierdienst
Schmid & Partner G Service suisse détaionnage
Engineering AG 5 Servizio svizzero di taratura
Zoughaussirasse 43, B0 Zurieh, Switzerand Swiss Calibration Service
Aceredited by ihe Swaes Accroditation Service (SA5) Accreditation Ho.; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ags t for the recognition of calibration cartificates
Glossary:
TSL lissue simulating liguid
NORMax.y.z sensilivity in free space
ConvF sensithvity in TSL / NORMx.y.z
DCP dioda compresskon point
CF erest factor (1/duty_cycle) of the RF signal
A B CD modulation dependent linearization paramalers
Polarization ¢ i rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (al measuremant center),
Le., & =05 normal to probe axis
Connector Angle information used in DASY system io align probe sensor X 1o the robot coardinats system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

+  NORMx,y.z: Assessed for E-fisld polarization 8 =0 (f < 900 MHz in TEM-call; f = 1800 MHz: R22 waveguida).
NORMy.y.z are only intermadiale values, i.e., the uncerainties of NORMx,y.z does nat affect the E*-finld
uncertainty inside TSL (see below Convi).

= NORM{Dx.y.z = NORMx,y.z * frequency_response {see Fraquency Response Chart). This linearization is
implemented in DASY4 software versions tater than 4.2. The uncertainty of the frequency response is included
in the stated uncartainty of ConvF.

« DCPxy.z: DCP are numarical linearizaton parameders assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nof media.

« PAR PAR is tha Peak to Average Ratio that is nol calibrated but determined based on the signal
charactenshcs

o Axyz Beyz Oy Deyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific madulation signal. The parameters do not depend on frequency nor
media, VR is the maximum callbration range expressed in RMS vallage across the diode.

s ConvF and Boundary Effect Parametars: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < B00 MHz) and inside waveguide using analylical field distribulions based on power
maasurements for { > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) af which typical uncertainty values are given. These paramelers are
used in DASY4 software lo improve probe accuracy close to the boundary. The sensitivity in TSL comesponds
to NORMx,y.z * CanvF whereby the uncertainty comespands 1o that given for CanvF. A frequency depandent
ConvF is used in DASY version 4.4 and higher which allews extending the validily from + 50 MHz to £ 100
MHz.

= Sphercal isatropy (3D deviation fram isotropy): in a field of low gradients realizad using a flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset coresponds to the offset of vitual measurement center from the probe tip
{on probe axis), Mo tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty requined).
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HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

ET3DVE- SN 1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Basic Calibration Parameters

Sensor X | SansorY Sensor £ Unc [k=2)
Norm (uvivimPY 177 1.82 1.72 +10.1 %
[ DCP [mv]" 101.9 55.0 s 101.4
Modulation Calibration Parameters .
(1]11] Communication System Name A B c o VR Uns
d8 | dBvipv dB m¥ (k=2) |
o oW x| 00 00 | 10 | 000 | 2573 | #5%
¥ | 00 0.0 1.0 2278
2| oo 0.0 10 | 2514

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 carresponds lo a coverage
probability of approximalely 95%.

* The uncersirties af NormX.Y,Z do not affect tho E'-Reld uncestainty inside TSL (see Pages 5 and §)
* Mismarcal linearization parametar: uncertainty nof eguined

© Urcartainly i determined using e max deviation rom finear response applying rectangutar distribution and & expressed for the square of the
field value
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HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

ET3DVE- SN: 1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Head Tissue Simulating Media

Retative Conductivity Depth ™ Unet.
FiMHz)© | Permittivity " (8im) " ComvEX | ConvFY | ComvFZ | Alpha® | {mm) {k=2)
300 45,3 0.87 7.67 167 T.67 0.20 225 | £133%
450 43.5 0.87 TAT | 747 74T 0.26 275 | #133%
750 419 089 6.65 6.65 6.65 0.58 188 | £120%
B3s 41.5 0.90 6.37 637 6.37 0.30 300 | £120%
900 41.5 0.97 6.25 625 6.25 0.30 300 | £120%
1750 40.1 1.37 534 5.34 5.34 0.58 254 | +120%
1800 40.0 1.40 5.08 | 509 5.00 0.80 208 | £120% |
1950 40.0 1.40 4,92 4.92 4.92 0.80 205 | £12.0%
2300 30.5 167 | 477 477 4.77 0.80 190 | £120%
2450 302 1.80 452 452 452 | oso | 190 | 2120%

© Eraquency walidity abave 300 MHz of £ 100 MHz only applies for DASY wi.4 and higher (see Page ). sisn 1l is restricted 1o « 50 MHz Tha
uncartaindy is (e RSS ol the Com uncartainty at calibration Irequency and fhe uncestainty lor he indicatad fquency band. Freguency waldily
ke 300 MHz |5 £ 10, 26, 40, 50 and 70 MHZ for ConvF assessrnents. al 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz requency
walidity can e sxtanded to = 110 MHz

¥ Al fraquencies balaw 3 GH, the validity of tssus paramaters (o and o can be retised fo £ 10% i liguid compersation formula & applied 1o
messured SAR valses, Al Fequencies ahove 3 GHz, the validity of ssue parsmeters (o and ) is reatricted to & 5%, Tho uncertainty i the RSS of
ke ComyF uncartainty for indicated targel tsSies pammmalbon

- are detarmined during calibration. SPEAG wamants that the remaining Seviation due 10 the boundary efiect afier compansation is
mﬁmﬂm.!1%fmmm|nn'um!mﬂ:mum:mhmm}ﬁmmwmuwmmwmﬁm
dhampter from (he boundary
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HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

ET30VE- SN:1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) ¢ p-?:umr' CD‘E;EFW . ConvFX | ConvFY | ConvFZ | Alpha® p?:::]u uﬂ;ﬂzl:
300 58.2 0.92 7ae | 738 | 739 | o015 | 170 | £133%
450 56.7 0.94 754 | 754 | 7854 | 018 | 211 | $133% |
750 55.5 0.96 626 | 626 | 626 | 028 | 300 | s120%

| 835 552 0.97 622 | 622 | 622 | 031 | 288 | +120%
1750 534 1.49 as7 | 487 | ag7r | o78 | 250 | 2120% -
1900 533 152 467 | a67 | 467 | 080 | 240 | £120% |

| 2450 527 195 424 | 424 | 424 | 080 | 180 | +120%

© Frpguency valdiy above 300 Mz of £ 100 MHz only appies for DASY +4 4 mnd higher (see Page Z). else & i testricled 1o 2 50 MHz. The
uncartanty s the RSS of tha Convl uncertainty at calibeation frequancy and the uncerisnty for tha inchicated freqguency band. Freguency valdty
Bk 300 Mz is £ 10, 25, 40, 50 and T0 MHz for ConvF assessmants a1 30, 64, 126, 150 and 220 MHz respectivaly. Abave 5 Grz frequency
validiy can be aexiended 1o 2 110 MH:

¥ At rpguincis Bolow 3 GHz, tha valdly of tissue parameters (c and o) con b roloxed o & 10% # iquid componsation famula is apcbed to
measured SAR values. Al frequencies above 3 GHz, the validity of lisawe parameters [« and o) i restricied to ¢ 5% The uncenainty s tha RES of
the ComvF unceriainty for indicated targel Bssus pavemedens.

% plpha/Depth an delsrmined duing calibration, SPEAG warranta that the remaining devistion dus o B boundary offect afier compensassn &
myunﬂu'u:nzl'l‘-hrI'rtm:umb-alma-3GHz-u!bmwenrurhuqmMaaﬂmmiwﬂmnuhmuﬂnmmuamw
dinrmeter frem the boundary
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HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

ET30VE- SM1637 January 28, 2015

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

1.5 —
'I.:—i
E
o 13{
o [
o E
E 1.2
2 11 |
§ _
£ 9 D-g_ P | e i = . 3
§E
s o084
iy |
© E
3 08— {
g |
g |
07+
E
0.6
|
Dﬁ' mmee—t e —— .I b o
o 500 1000 1500 2000 2500 3000
f (MHz]
o *
TEHI [irir]
Uncertainty of Froquency Response of E-fleld: £ 6.3% (k=2)
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HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

ET3DVE= SN: 1631 Januany 28, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessmont: £ 0.5% (k=2
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FCC ID:

A3LSMJ500N0

Issue Date:

Jun. 30, 2015

ETIDVE- SN:1631

Cerificale No: ET3-1631_Jan1s

Report No.
HCT-A-1506-F006-2

January 28, 2015

Dynamic Range f(SARpead)
(TEM cell , fpa= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

ETIDVE- SM:1631 January 28, 2015

Conversion Factor Assessment

1= 900 MHz, WGLS RS (H_com) = 1750 MHz WGLS R22 (H_comf}
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Deviation from Isotropy in Liquid
Error (&, 8), f =900 MHz
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Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

ET3DWE— SN 1531 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Other Probe Parameters

Sansor Arrangement Trigngular
| Connector Angle () - 1360
Mechanical Surface Detection Mode o enabled
Optical Surface Detection Mode dLsabiéEi':
"Probe Overall Lengih 337 mm |
| Probe Body Diameler _'__ 10 mm
Tip Length 10 mm
Tip Diamater 6.8 mm
Probe Tip to Sensor X Calibration Paint 27T mm |
| Prabe Tip to Sensor ¥ Calibration Point 2.7 mm |
Probe Tip to Senzor Z Calibration Paint 2.7 mm
1 Recommended Measurement Distance from Surface _ 4 mm
Canificale No: ET3-1631_Jan15 Page 11 af 11
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[ = N ]
FCC ID: A3LSMJ500N0 Issue Date: Jun. 30, 2015
Calibration Laboratory of 2 Behwelzarischer Kalibrerdiens
Schmid & Partner A= g Narvios sines 4 dadimings
Engineering AG g H g Servisio svizaeco di taratura
Zeughausstrasss 43, 0004 Zurich, Switterland ﬁ}? Swiss Calibration Service
Aceredited by the Swiss Accreditalion Servce (SAS) Azereditation Mot SCS 0108

Tha Swiss Accreditation Service is one of the signatories to the EA
Mublilateral Agreament far the recognition of calibration cenificates

cient  HCT (Dymstec) Certificate No: ET3-1605_Apr15
[CALIBRATION CERTIFICATE
et ET3DV6 - SNi1605.

Cafibration date: April 27, 2015

Thia calibyation cerlificabe documents (e racnabilty io national stancands, which realize (he phrysical unils of massunsmenis (S1).
The maasuresments and the uncertanlies wih confidance probabilty are ghen on tha folowing pages and are par of (he ceificale,

All calibrations have been conductsd in the cosed laboratory Tacility. emvronment iemperature (22 2 3)°C and humidiy < T0%

Calibrtion Equpment used (MATE ol for caiibration)

Primary Standands i Cal Date [Cerificaio Mo ) Scheduled Caltiaton

Power meter E£4108 GB41P38T4 O1-Ape-15 [No. 24702126} Maor-15

Powar sensor Edd 124 N4 T40808T Qi-Apt-15 (No, 217-03138) Mar-16

Aafarence 3 dB Atlenuator SH: 35054 () 01-Ape-15 [No. 217-02129) Mar-16

Reference 30 o8 Anenuaios SM; 55377 (20 O1-Ape-15 (Ha. 247-02132) Mar-16

Aslarence 30 o Aflenuaior SN: 55120 {30k} H-Ape-15 [No. 217-02133) Mar-18

Reference Probe ES30WE SN: 3013 H-Dac-14 (Mo, ES3-3013_Decid) Dec-15

DAES SN: 58 14-Jan-15 (Mo, DAES-6E0_Jan15) Jan-18

Secondary Slandands 18] Chack Dune [in houas) Schoduled Chedk

AF genermioe HP BE4BC LIS 364200010 TO0 A-Aug-80 [in houss chisck Apr-13] in house chack: Agr-16

Natwork Analyger MP 87538 LIS3T 100565 18-0c1-01 {in houss chack Oct-14) in howme check: Da-15 |
Hama Furetion Sagnariure

Calibratnd by- Jedon Kostrati  Labormory Te i Lﬁ

Apecved by: Kalja Poiovic Tochiical Manager ﬁ # /

lasued: Aprl 20, 2015
This calibration cerlificais shall nol be mproduced excopt in full withoul weitten aporoval of the laboralony
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015
Calibration Laboratory of S, § Schweizerischer Kalibrisrdinnst
Schmid & Pariner % C  Service suisse détalonnags
Engineering AG g 2 g Swvidosvie &l eatira
Zoughaumsirasse £3, 8004 Zurich, Switzertand -p,:_f:"_:-l‘-{'\_}-“ Swiss Calibration Sorvice
Atcrucdited by tha Swiss Accreditation Sanice (SAS) Accroditation No.: SCS 0108
Tha Swiss Accredfitation Service s one of the signatories to the EA
Mudtilateral Agreamant for the recognition of calibration cerificates
Glossary:
TSL tissue simulating liquid
NORMx.y.2 sensiivity in free space
ConvF sensitivity in TSL / NORMz.y.z
DCP dioda compressian paint
CF crest factor (1iduty_cycle) of the RF signal
ABCD modulation dependent Enearization parameters
Polarization @ @ rotation around probe axis
Polarization & 8 rotation around an axis that is in the plane pormal to probe axis (at measuremeant cenler],
i.e., 8 = 0is normal to probe axis
Connectar Angle infarmation used in DASY system to align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-1, "Procedurs o measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency rangs of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

= NORMyy,z Assessed for E-fied polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguida)
NORM y.z are only intermediate values, is,, the unceriainties of NORMzxy,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

»  NORM{TIx.y.z = NORMy 2 * frequency_response (see Frequency Responsa Chart). This linearzation s
implemented in DASY4 software versions laler than 4.2, The uncertainty of the frequency response ks included
in the stated uncedainty of ConvE,

«  DCPxy.z: DCP are numerical lineanzation parameters essessed based on the data of power sweep with cw
signal (mo uncartainty required). DCP does nal depend on frequency nor media.

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

s Axy.r Brpr Caoyz Day.z: VRepz A B, C, D are numerical inearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia, VR is the maximum calibration range expressed in RMS voltage across the diode,

« ConvF and Boundary Effect Parameters: Assessed In fial phantom using E-field {or Temperature Transfer
Standard for f < 500 MHz) and inside waveguide using analylical field distributions based on power
measurements for | > 800 MHz. The same setups are used for assessmant of the paramelers applied for
boundary campansation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL correspends
to NORMzx,y,z * ConvF whereby the uncerainty cormesponds to thal given for ConvF. A frequency depandent
ConvE is used In DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

« Sphencal isolropy (30 deviation from isolropy): in a field of low gradients realized using a fial phantom
exposed by a patch antenna.

« Sansor Offset. The sensor offset coresponds o the offset of virtual measurement center from the probe tp
{on probe axis). No talerance required

s  Conneclor Angle: The angle is assessed using the information gained by determining the NORMx (no

uncerainty required),
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Calibrated: April 27, 2015

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

Sensor X | Sonsor ¥ | Sensor Z Une (k=2] |
| Norm (uvivim)y" 1.49 | 1.91 | 1.61 101 % |
| DCP (m\V)" 100.4 ] 48,7 | 100.3 | |

Modulation Calibration Parameters

o Communication System Nama I A B C D VR Unc®
dB dBVpV | dB mv [k=2}
(0 oW x| oo 0.0 10 | 000 | 1896 | #30%
B Y| oo 0o | to | 1842
Z | o0 0.0 (' 1773

The reporied 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 uncerininties of NomX.Y.Z do not affect e E*-field uncerainty made TSL (seo Pages § and §)
¥ Mumancal linentration parametsr uncedtainty not reguinsd
® Uncartainty s determined Laing the man. deviation from linear response applying rectanguias distiibuion and is expressed for the sguase of the

fieid vidhuie
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

F Relative | Conductivity | o | Depth® Unct.

1[MHz)® | Permittivity (Sim) ComvFX | ConvFY¥ | ComvFZ | Alpha® |  {mm) [k=2)
750 419 0.89 664 | 664 | 664 | 026 | 300 | 2120%
835 415 0.90 633 | 633 | 633 | o028 | 300 | s+120%
900 415 0.97 6.14 614 | 614 | 031 | 300 | £120%
1450 | 405 1.20 537 537 537 | 045 | 284 | :120%
1750 40.1 ar | o 5.20 520 | 073 | 215 | s120%
1900 400 140 | 501 5.01 501 | 080 | 212 | +120%
1850 40.0 1.40 494 | 404 494 | o080 | 205 | s120%
2300 34.5 1.67 477 | 4,77 4.77 0,80 1.88 +120%
__3‘_151.'! 392 1.80 4.57 4.57 &4.57 0.85 1.7T5 +120%

© Froquancy validity above 300 MHE of = 100 MHz coly applies ior DASY w4 4 and higher {see Page ), eise i@ reatnchid 1o 2 50 MHZ The
uncentainty is ihe RSS of the ConF uncerlainty @i caiibration Irequency and the uncartainty for the indicated Irequency band. Frequency validiy
Below 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessments. &l 30, 84, 128, 150 and 220 MH:z respecively, Above 5§ GHz lnequancy
walidity cain be extanded 10 = 110 MHZ

¥ Al lrequencies betow 3 GHz, the validity of Essue parmeneterns (& and a) can be relaned io = 10% # bguid compantation lormula (s apphed to
maEsured SAR values, A frequencies abowe 3 Gz, the validity of imsue paramieters (¢ and o) is resiricied o = 5% The uncertainty & the RSS of
the ConvF uncertainty lor indicated targel issus parsmolers

4 Alpha/Depth are determined durirg calibration. SPEAG warmants that the remaining deveation due i the bourdary effect after compensation is
ahways bass than = 1% for Eequencies below 3 GHz mnd below = % for frequencies betwesn 3.6 GHz al any distance langer than hall the probe tip

digmaler bom tha boundary
Cortificate Mo, ET3-1605_Apr15 Page 5of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity | Depth™ Unct
f(MHZ)® | Pormittivity” | (Sim)" ConvFX | ConvFY | ComvFZ | Alpha®| (mm) | (k=2) |
750 555 | 09 621 | 621 | 621 | 030 | 271 | £120%
835 55.2 0.97 6.11 641 | 611 | 030 | 300 | £120%
1750 | s34 1.48 466 4.66 a6 | 080 | 252 | s120%
1900 533 152 | 45 4.54 4.54 DB | 232 | £120%
2450 52.1 195 | a8 418 4.18 079 | 180 | +£120%

© Fraquency validily sbove 300 MHz of £ 100 MHz onily applies for DASY wi.4 and highar (soe Page 2), sise i i resyicied to £ 50 MHz. The
uncararty is te RSS ol the Cormd uncartainty a1 calibration Irequency and fhe uncertainty for the indicated frequency band. Frequency valkasy
badaw 300 MEz 5+ 10, 25, 40, 50 and 70 MHz for ConeF pasessments ot 30, 64, 128, 150 and 220 MHz respectively, Above 5 GH: frequency
walidity can ba sxbended bo = 110 MHz

¥ A1 trequancies balow 3 GHz, the validity of tssue parametens {c and o} can be retaxed to £ 10% If liguid compersalion formaula s appled 1o
moasured SAR values. Al requencies sbove 3 GHz, the validity of tasss paesmalers (£ ond a) is restricted fo & 5% The uncarainty is the RSS of
‘I_mc.uran LnCtainty foer dkcated L-vuat IHEBUS parAmahars

% aAsnhaDupth ary detormined during calibration. SFEAL wamants that the remaining deviaticn due to the boundary effoct sfler compensation is
abaays lasa than = 1% for fmguancies below 3 Gz and below = 3% for requencies between 3.6 GHE at amy distance larger than half the prabe tip
dameter from (hi boundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Unecortainty 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(SARneaq)
(TEM cell , fowu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 835 MHz, WGLS RS (H_conF) = 1000 MHz WGLS R22 (H_com)
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Deviation from Isotropy in Liquid
Error (&, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters
Sensor Arrangement Triangutar
Connector Angle () EB7
Mechanical Suriace Detection Mode enabled
Opiical Surface Detection Mode ' disabled
| Probe Owverall Length | 337 mm
Probe Body Diameter 10mm
“Tip Length 10 mm
Tip Diameter 6.8 mm
| Protre Tip to Sensor X Calibration Point 2.7 mm
Probe Tip 1o Sensor ¥ Callbration Point _ 27 mm |
Probe Tip to Sansor Z Calibration Point | 2.7 mm |
Recommuendad Measurement Distance from Surface : 4 mm
Cartificate Mo: ET3-1605_Apri5s Page 11 of 11
Report No. _ ~ HCTCO, LTD. _ _
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 105 of 160

HCT-A-1506-F006-2 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

Calibration Laboratory of

Schwalzerischer Kallbriordienst
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Zeughausstrasse 43, 8004 Zurich, Switzariand Swins Calibeation Service
Aseretited by e Swes Accrediaton Service (SAS) Accroditation No.: SCS 108
The Swiss Accreditation Service is ane of the signatories 1o the EA
Multilateral Agreemant for the recognition of calibration cerificates
Chent  HCT (Dymstec) Cartificats No: EX3-3797_Nov14

RATION CERTIFICATE __ ]

Calibration procedire]s] g&w.ﬁﬂ;@ %MM%‘IM. QA CAL-235,

Calibeation date: Movember 19, 2014

Ths calibroton cartificale documenis tha iraceabdity bo natonal stardards, which ealize the physical s of messurements (S0
The measursmants and the uncarainties with confidence probability ang gioan on iha faliwing pages and & pan of the cerficate

A8 calibratiohs have besn conducted in the closed bbomtony tacilzy: emdranmen tempetalure (22 + 3)°C and humedity < T0%

Calibratmn Equipment wsed (MATE cntcal for calibration)

Primary Standards [[1] | Cal Date (Cerificate Mo} Schaduled Calibratian

Power meter E44168 GB41293874 | O3-Apr-14 (Mo, 217-01811) Ape-15

Power sansar E44124 MY 41408067 D3-Ape-14 (No. 297-01611) Apt-15

Rafurence 3 dB Attenuabar SH: 55054 (3c) 03-Apr-14 [Ho. 217-01915) Apr-15

Reference 20 dB Aftenuio SH: S52TT {20 C3-Ape-14 (No, 217-01815) Ap-15

Rafuronce 30 dB Afusnisaior SN: 55128 [306) O3-Apr 14 (Mo, 217-01820) Agr-15

Raference Frobe ES30WV2 Sh: 3013 30-Dec-13 (Ho. ES3-3013_Dectd] Dec-14

DAE4 ] SN 65D 1%:Dec-13 [No, DAE4-660_Deoc13) Blec-14

Secondary Standards 1] Chock Datle (in house) Sehadubsd Check

RF gonarator HP BEADC LIS 3642U01700 4. husg-85 (in house check Apr-13) in house checic Apr-10
Motwotk Analyzer HP BT53E | LIS37300565 180401 (in house check Oct-14) In house chesk: Oct-15
Caltrated by thnﬂiiqi

Issuad: November 20, 2014

Thia cal@ration corfcate shall not be reproduced escept i lul wilhout wiithen agproval of the labaatony
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Calibration Laboratory of #&‘h Sehweirerischer Kolibriardionst
Schmid & Partner 5 Service suisse d'dslonnage

Engineering AG ? Servizio svizzero i taraturs
Zeughaussirasse 43, 8004 Zurich, Switzeriand "’mﬁ_‘f Swiss Calibration Service

Wl i

Accrediind by the Swiss Accreditation Sendce (SAS] Accroditation Ho.: SCS 108

Tha Swiss Accreditation Service is one of the signatories to the EA
Mudtilateral Agreamant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

HORMz.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCP diode compression paint

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

ABCD modulation dependent linearization parameters

Polarization o o rotation around probe axis

Paolarization & & rotation around an axis that is in the plane narmal to probe axis (at measurement canler),
ie., B =0isnomal to probe axis

Conneclor Angle information used in DASY system fo align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorplion 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 hkand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)". February 2005

Methods Applied and Interpretation of Parameters:
«  NORMx. .z Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMz,y.z are only intermediate values, |.e., the uncerainties of NORMx,y,z does not affect the E*-field
uncarainty inside TSL (see below ConvF).

o NORM{x.y.z = NORMxy,z * frequency_response (sea Frequency Response Charl). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

«  DCPxy.z: DEP are numencal linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

+  PAR: PAR Is the Peak io Average Ralio thal is not calibrated bul determined based on the signal
characteristics

= Axy.z Bry.z Cxy.z; Deyz VRey.z A B, C, Dare numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

s ConvF and Boundary Effect Paramaters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for § < 800 MHz) and inside waveguida 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 valees are given. These parameters are
uged in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL correspands
to NORMy, .z * Comid® whereby the uncartainty cormesponds to that given for Canv, A frequency dependeant
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

»  Spherical (sotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch anlenna.

= Sensor Offset: The sensor offsat corresponds 1o the offset of virtual measuremeant center from the probe tip
{on probe axis). No lolerance required.

s Conneclor Angle: Thie angle is assessed using the information gained by determining the MORMx (no
uncertainty required).
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EXI0V4- SN ATET Movember 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

[ Sensor X Sensor Y Sensor Z | Une (k=2)
| Nom (WiVimFT 0.63 0.58 0,57 | +10.1%
| DCP [mv)" a7.4 073 95.4
Modulation Calibration Parameters
uiD Communication System Name I A B G D VR Une"
d8 dB v dB my (=2}
] oW I = 0.0 0.0 1.0 D00 | 1544 | 230%
Y | 0o 0.0 10 1T [
z 0.0 0.0 1.0 [ 3714

The reported uncertainly 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 uncedtainies of Normdd Y T do not affect the E°-Gaid uncartainty inside TSL (see Fages 5 end 6)

" Numencal inesization Pl Emaier uncanainty nol regquirnd
¥ Uncernirty is delermined using the mae. devialion from linear msponss applying rectanguisr detibution and is expressed lor Ihe squano of the

fiarke valu
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

1 {MHz) © P'afr:ll:lﬂl:lt.y' “?dseﬁfr & ConvE X | ConvFY | ConvFZ | Alpha® um]" 'flh%
150 52.3 0.76 11.03 11.03 11.03 0.00 1.00 133 %
835 41.5 0.90 9.22 822 | 822 0.51 0.78 +12.0 %
a00 41.5 0.97 B.96 8.96 .96 0.68 0.68 +12.0%
1750 40.1 1.37 7.1 7.7 7.M 0.64 0,63 +12.0%
1900 40.0 1.40 7.58 7.58 7.58 0,46 0,74 +120%
1950 40.0 1.40 7.33 7.33 7.33 0.45 076 | £120%

2300 395 1.67 7.23 7.23 7.23 0.52 069 +120%
2450 32 1.80 .86 .86 B.86 0.51 0.70 £12.0 %
2800 38.0 1.96 6.70 6.70 6.70 043 0.79 +12.0 %
5200 36.0 4.66 4 86 486 4.86 0.35 1.80 +13.1%
5300 359 4.76 4,71 4,71 4.7 0.35 1.80 +13.1%
5500 356 4.96 4,62 4,62 4,62 040 1.80 £131%
5600 355 507 4.50 4.50 4.50 0.40 180 | #131%
5800 353 527 442 442 4.42 0.40 1.80 +131%

¥ Frequency validity abowa 300 MHz of £ 100 MHz only appies for DASY 4,4 and higher (see Page 2), elsa i ia restricled bo = 50 MHz. The

unceitainty is the RSS of the Convf uncenainty at calibration freguency and th uncertainty for the indicated frequency bond. Fraquancy valklity

Balow 300 MHz is = 10, 25, £0, 50 and 70 MHz for CorvF assesemants at 30, 64, 128, 150 and 220 Mz respectively, Abdve 5 GHz frequenty

walidity can be axtended 1o 2 110 Mz

" At frequencies bolow 3 GHz, the valdly of tissus paramstens (c and o) can be relaxzed o 10% ¥ higuid compensation fomuta is applied to

mensuied SAR walues Al irequencies sbave 3 GHr, the validity of tssun parametors (e and a) s resiricled o ¢ 5%. The uncedainty & the R5S of

the CorvF unceriainty for indicaled Lamged lesus

* AlphaTepth ane delemmined during colibration. SPEAG wamanis thal (he remaining deniation due 10 thie bourdary effect after compensation i
lesa than + 1% for frequencies below 3 Gz and balow = 2% for requanches behwesn 3-8 GHz 51 any distance ger than half the probe g

dinmeser from the bourdary
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Calibration Parameter Determined in Body Tissue Simulating Media

November 18, 2014

1 (MHz) © ﬂm‘ ::n?;::i e ConvF X | ConvFY | ComvFZ | Alpha® Tﬁ}“ l['::uf;i
150 61.9 0.80 10.65 10.65 10.65 0.00 1.00 £133%
835 §5.2 0.67 8.15 815 9.15 0.65 0.72 +12.0 %
1750 53.4 1.49 7.54 7.54 7.54 0,37 0.85 +12.0 %
1800 53.3 1.52 723 7.23 7.23 0.73 0,61 +120%
2450 52.7 1.95 6.86 6.86 B.56 0.80 0.50 £120%
2600 52.5 216 6.68 6.68 6.68 0.80 0.50 +12.0%
5200 498.0 5,30 4.36 4.36 436 0.45 1.50 +131%
5300 488 542 417 4.17 417 0.45 1.80 £131%
5500 4B.6 585 3.89 380 3.69 0.50 1.80 £131 %
5600 48.5 577 ) 373 373 0.50 1.80 £13.1 %
5800 48.2 6.00 412 | a1z 4.12 ps50 | 180 | +431%

* Frequency alidity above 300 MHz of 2 100 MHz only appiies jor DASY wd 4 and highes (see Page 7). alse & is restricled to 2 50 MHz. The
uncedtainty is the RS of the CenwF uncastainty at calibralion frequency and the
below 300 MHz i 2 10, 25, 40, 50 and 70 MHz for CorF assessments al 30, 84, 128, 150 and Z20 MHz respectively. Above 5 GHz fequancy

wanliclify can be axtanded 1o £ 110 MHz

for tha indicaded Troguency band, Frequency validity

¥ Al frequencies below 3 GHE. the validey of lissus paramaiens (& @nd a) can be relased (o = 10% i kguid compensabon fomuta is spplied 1o
masued SAR values. A fmguencies above 3 GHz, the validity of tssus parameters (¢ and o) is resiricled o £ 5%. Tha uncertainty is the RSS of
thi CorvF uncenainty for inchcaied targed lissus paramabers
B Alpha/Depth are dalemined during calibration. SPEAG wanants that the remaming deviation doe 1o Bhe boundary effect afler compersalion is

nbwayn lows (hon £ 1% for froquencies below 3 GHz and baelow £ 2% lof frequencies between 3-8 GHz ol any distance larger than hall the probe tp
diarmatar froen the boundary
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FCC ID: A3

LSMJ500NO Issue Date:

Jun. 30, 2015

EXODVE- SN3TET

i
g

Frequency response (normalized

MNowvemibser 19, 2014

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

1500 3000

f [MHz]

1000

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

EXI0VA- BN:ATET Novamber 18, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz, R22
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Uncertainty of Axial Isotropy Assessmant: £ 0,.5% [k=2)
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EX3DVd- SH:37a7

November 18, 2014

Dynamic Range f(SARpead)
(TEM cell , foyn= 1900 MHz)
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Uncertainty of Linearity Assassmant: £ 0.6% (k=2)
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EX3Dva- SN3TeT HNovember 18, 2014

Conversion Factor Assessment

f= &35 MH2, WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comf)
“.
ik I
%

8 \\' =
z it E'I':
g_:u-' gu;
3 i"
] mq:
1. .
s "

H"Il.: 1] ES B C = L e';- L] = B o M = L i

[3ot] ]
L Al :.l 2

Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz

Deviation
E=l
bhegs

L4o
ocbE®

-0 08 08 -04 02 00 ©02 04 0B 08 10
Uncertainty of Spherical Isotropy Assessment: * 2 6% (k=2)
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

EX30V4- SNaTaT November 19, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters -
Sensor Arrangement Triangular
Caonnector Angle ') - A5
Mechanical Surface Delection Mode enabled
Optical Surface Deteclion Mode disabled

{"Brobe Overal Langth 337 mm
Probe Body Diameler 10 mm
Tip Length B mm
Tip Diameter 2.5 mm
Proba Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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FCC ID:

A3LSMJ500N0

Issue Date:

Jun. 30, 2015

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 41, 5004

Zutieh, Switzeriand

Arcredited by the Swiss Accredantion Service [SAS)
The Swiss Accreditation Service ks one of the signatocies to the EA
Multilatersl Agreement for the recognition of calibration certificates

Calibraton Equipment used (MATE critical for caliration)

Thia calitation cenficats documents the irncosbiity 1o nasonsl siandards, which realze the physical urits of mesurements (51,
Tha measEmEments and the unceramnties with confidencs probability ane given on the folowing pages and s pan of the cenilicabs.

A calibeasions hava boan conducied in e closed laboratory facity. emamamernt tempersturs (22 = 3T and humidity < Tk,

Standards L1} Cal Date (Certificate Ma.) Scheduied Calibraon
Power meter E44108 GE41Z938T4 03-Api-14 (o 21T-01811) A5
Pt gansor 44124 MY 41488087 03-Age-14 (Mo 217-01811) Apr-15
R e 3 i Atlenuator Sh: 55064 [3c) 03-Ape-14 (No. 217-01615) Apr15
Rafesence 20 dB Atenuator SM: S5ITT | O-Apr-14 (Mo, 247-018109) Apr-15
Ruference 30 dB Attenuatar SH: 55129 (30b] [3-Apr-14 (Mo, 21701920 ApeiS
Refarance Probs ESI0VZ SH: 3013 30-Dec-13 (No. ES3-3013, Decil) Dec-14
DAES SH; THS 30-Agpr-14 (No. DAES-TED Aprid) Apr-15
Secondary Standands 4] Check Date fin house) Scheduied Check
| RF genemior HP BS48C LISIB4FLI01 700 B0 (in heuse chack Apr-1 In house check: Apr-16
Notwork Anahyzar HP BTS3E US 37300585 18-0ct-01 {in house check Oct-14) In house check: Do-15
Function
Calibrabed try: i
Approved by

This calibralbion cerficale shall not be regrocuces eeoept in full without written apgrovl of the laborbary.
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Eallbl‘aﬂﬂn Lahmtuw 'ﬂf ;@b Schweizerischar Kalibripndbonst

Schmid & Partner ] Survice suisse detalonnage
Engineering AG L - Sorvizio svizrers o traturn

Zeughausstrasse 43, 8004 Zusich, Switzeriand "‘{ﬁ\‘t?‘ Swiss Calibeation Servics

Accreditets by the Swiss Accroditation Service [SAS) Aceroditation No: SCS 108

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

Mubtitateral Agreement faf the recognition of calibration cenificates

Glossary:

TSL lissue simulating quid

MORMxy.Z sensitivity in free space

ConvF sansitivity in TSL / NORMx,y.z

pce diode compression point

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

ABCD modulation dependent linearization paramelers

Polarization ¢ ip rotation around probe axis

Polarization 3 # rotation around an axls that ks in the plane normal o probe axis (al measurement center).

la., 8 =0 i normal to probe axis
Conneclor Angle information used in DASY system to align probe sensor X (o the robet coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Pracfice for Dalermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in 1he Human Head from Wirgless Communications Devices: Measuremaent
Technigues”, June 2013

b} IEC 622081, “Procedure to measura the Specific Absorplion Rate (SAR) for hand-held devices wsed in close
prosdmity to the ear (frequency range of 300 MHz to 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:

«  NORMxy.z Assessed for E-field polarization 8 =0 (f < 800 MHz in TEM-cell; T = 1800 MHz R22 waveguide).
NORMy,y.z are only inlermediate values, Lo, the uncertainties of NORMe,y.z does not affect the E’-field
uncertainty inside TSL (see below ConvF).

«  NORM{fxy.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linsarization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is inclueded
in the stated uncertainty of ConvF.

« [DCPxy,z DCP are numerical linearization paramelers assessed based on the data of power sweap with CW
signal (no uncertainty required), DCP does not depend on frequancy nos media.

« PAR: PAR is the Peak Io Average Ratio that is nol calibrated but determined based on the signal
characteristics

e Axyz Bry.z Cxy.z Deyz VRxyz A B, C. Dare numerical lingarization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
media. VR is the maximum calbration range expressed in RMS voltage across the diode,

«  ConvF and Boundary Effect Paramelers: Assessed in fial phantom using E-field {or Temperature Transfor
Standard for [ < 800 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 ara
used in DASY4 software io improve probe accuracy chase 1o the boundary. The sensitivity in TSL cormesponds
1o NORMx,y,z * ConvF whereby the uncerainty coresponds 1o thet given far ComvF. A frequancy dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

«  Spherical isatropy (30 deviation from isolropy): in a fiedd of low gradienis realized using a flat phantom
exposed by a patch antenna.

« Ssnsor Offsel: The sensor offset comespands to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

« Connector Angle: The angle is assessed using the information gained by detarmining the NORMx (no
uncertainty required)
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EX3I0V4 - SN:206T Decamber 22, 2014

Probe EX3DV4

SN:3967

Manufactured:  September 30, 2013
Calibrated: December 22, 2014

Calibrated for DASY/EASY Systems

(MNote: non-compatibe with DASY2 system!)
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

EX3DVa— SM:3967 December 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X ] Sensor Y | Sansor Z [ Unc (k=2)
Morm (uWiVim)T 0.53 0.44 | 0.49 + 101 %
DCE (mV] 93.9 95.2 | 1022
Modulation Calibration Parameters §
uiD Communication System Name A B c ] VR | Unc |
dB | dBviaV _d8 mv | (=2)
il cw x| 00 00 | 10 | 000 | B0 | £30%
= ¥y | oo 00 | 10 1348
Fd o0 | o0 | 10 138.3

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulliph'[:&d by the caumﬁ;a factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.

& The uncednirties of Mom3. ¥ Z do nol afiect the E*.feld uncestainty inside TSL (see Pages 5 and &)
L
Humarical linearzation parameter. uncaainky nol requined
¥ Uncartainty i determines] using fhe mas. deviation fom insar responss apolying rectangular dstributicn and is expresasd for thes square af the

ik v
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

EX30V4- SM:3067 Dacembar 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductivity a [ i Unet.

| fpaHz)© | Permittivity (Sim) ConvEX | ComwEY | ConvFZ | Alpha® | (mm) (k=2
750 419 0.89 w18 | 1018 | 1018 | 080 | 061 | +120%
835 415 0.90 9.75 975 075 | 080 | 081 | +120%
900 415 0.97 .56 9.56 956 | 039 | 089 | £120%
1450 405 1.20 B.40 240 B.40 0.32 0.81 +12.0 %
1750 40.1 137 8.59 859 850 | 084 | 070 | $120%
1900 400 1.40 8.13 B.13 813 | 069 | 068 | £120% |
1950 400 1.40 7.81 7.81 781 | 069 | 080 | +120%
2300 395 1.67 7.57 7.57 7517 | 051 | o7 | £120%
2450 302 1.80 7.18 7.18 748 | 050 | 077 | £120%
2600 9.0 1.96 6.86 5.86 686 | D40 | 082 | £120%
3500 379 291 7.10 7.10 710 | o041 | 085 | 2131%
5200 360 468 5.07 5.07 so7 | 035 | 180 | +131% |
5300 3539 4.76 488 488 488 | 035 | 180 | 2131%
5500 356 4.96 484 4.84 484 | D40 | 180 | £131%
5600 355 5.07 4,70 4.70 4,70 0,40 1.80 +13.1%
5800 35.3 5.27 4,54 464 464 | 040 | 180 | 2131%

© Eroquency walidity sbove 300 MHz of + 100 MHz only applies for DASY w44 and highes (sae Fagn 2), sise il is restiiclod io 2 50 MHE The
uncatninty is the RSS of the Convf unceriainty o casbration frequency and thi uncertainty for the indcaied frequency band, Fraquancy validity
bt 300 MHzZ Is 2 10, 75, 40, 50 and 70 MHz for Can assessments at 30, 64, 128, 150 and 220 MHz respectively. Abiove 5 GHz frequancy
walidily can be axdendad bo 2 110 MHz.

" At Trequencies beiow 3 GHz, the validity of tissus parametars (e and o} can be relaand lo £ 10% if bguid compensation formula is appliied 1o
masured SAR valuses. Al equencees above 3 GHz the validity of tissue paramatess (= and o) s resincied 1o £ 5% The unceriainty & the RE5 of
1he ConvF uncertainty fof indcated mgel Hssus paramebars

9 pha/Degih are detormined during caibration, SPEAG warrants (hat the remaining deviaton dus to the boandary sifect alter compansation &
ahways less than £ 1% for frequencies Desow 4 GHz and below + 2% for frequencies between 3-8 GHz o any distance karger than haif the probe tip
dinreber Irom the boundasy,
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

EX30Va— SN XBET Decwmber 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

f(MHz) © hm' -:mig;::;gm | ConvF X | ConvF Y | ConvFZ | Alpha® D:’::r ?t':-czli .
750 55.5 0.96 0.68 8.68 9.68 0.58 0.71 £12.0%
B35 55.2 0.897 9.55 g55 | 985 0.80 058 | £12.0%
1750 53.4 1.48 7.80 7.80 7.00 0.78 063 | +120%
1900 533 1,52 7.58 7.58 7.58 0.48 082 | +120%
2300 52.9 1.81 7.37 7.37 7.7 0.80 0.63 +12.0%
2450 52.T 185 7.0 790 | 710 0.73 0.66 +120%
2600 525 2.16 6.97 687 £.97 0.80 057 | +120%

| 5200 43.0 5.30 4.50 4.58 4.50 045 180 | +131%
5300 489 542 4.43 4.43 4.43 045 1.00 £13.1 %
5500 48.6 5.65 4.02 4.02 4,02 0.50 1.90 +13.1%
5600 48.5 5.77 3.85 3.85 3.85 0.50 180 | +131%
5800 48.2 6.00 4.12 4.12 412 0.50 180 | +131%

Lmedn-,mammql:1mmmrrmn!:rmsvﬂ4ﬁmhm|um2].m1s-mmwln:sﬂHntThu
uncmumi:uw:nssd‘mmwm-mrnmhamnnnwwwuwmhwmmm.ﬁmwwlm
Balerw 300 MHz is 2 10, 25, 40, 50 and 70 MHz for CorF assessmenis at 30, 64, 138, 150 and 230 MHz respectively. Abcve § GHz frequency
whlidity can be exended bo 2 110 MHz.
* Al frequencies balow 3 GHz, the valitity of tissus paramaters (= snd o} can be rolaxed ta 2 10% if Bguid compensation lommua i@ agpied b
massured SAR valses. Al frequsncees above 3 GHz, the validity of tissus parametes (o and o) s restricied io £ 5% Tha uncerianty is the RSS of
Humummh-mmw1mmmnm

1 ore detprmined during caliteasion. SPEAG warrants that the remaining deviation due i the boundary effect after compansation s
mmm:mruhm:mmhuaﬁmamumsﬂfmmmmnlsﬁmmmrmhwmwmmw
harmplar Trom e boursdary,
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015
Ex30V4- SN306T December 22, 2014
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX{, Wavequide: R22)
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Uncartainty of Frequency Response of E-field: + 6.3% (k=2)
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FCC ID: A3LSMJ500N0 Issue Date: Jun. 30, 2015
EX3004- SN.306T Decambar 22, 2014
Receiving Pattern (¢), 9 = 0°
f=600 MHz, TEM =1800 MHz R22
& - ] [] = - -
Tol K, ¥ 4 Tk x Y
E I -
E’ oo i-l- R e = 3 = |—=—: g g epig b bt —gptd G B
-1 500 mo [ RD-I-H 1 15} =0
"\‘T?E{IE-: i :-.'l‘-‘]-i_' 200 MM .".-c&'l'_'
Uncertainty of Axlal Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015
EXA0V4- SH:3067 Decamber 22, 2014
Dynamic Range f(SARead)
(TEM cell , fowa= 1900 MHz)
ot I
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX30V4— SH:394T Decambaer 22, 2014

Conversion Factor Assessment

= B35 MHz WGLS RS (H_convF) { = 1900 MHz WGLS R2Z2 (H_convF)

R [Welagiy
o
AR [y

uﬁ bl F 1] - L ] - [ ] L] 3 W x = = " a
] e
L £ E 1 53
e e sy el

Deviation from Isotropy in Liquid
Error (§, 3), f=900 MHz

10 <08 08 -D4 <02 0O 0z 04 08 08 1.0
Uncertalnty of Spharical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

EX30Va— SN.I86T Decomber 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

Sensor Arrangement '_ a Triemgular.
| Connector Angle (7} ' -16.4
Mechanical Surface Delection Mode anabied |

Optical Surface Detoction Mode disabled

Probe Cverall Langth . 33? mm

Prote Body Diameter 10 mm

Tip Langth 9 mm

Tip Diameter 2.5mm |

Probe Tip to Sensor X Calibeation Point 1 mm

Probe Tip to Sensor ¥ Calibration Point 1 mm

Probe Tip to Sensor Z Calibration Poinl 1 mm

Recommended Measurement Distance from Surface 1.4 mm
Cenlificate No: EX3-3967_Dec14 Page 11 of 11
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CALIBRATION CERTIFICATE

Obsject D750VE - SN 1014

Calbealion procetiss|e) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration dala; July 24, 2014

This caltwation cenificats documents ths tracaatslity to national standards, which raeize the physical units of meaasunaments [S1).
The measurements and the uncertainties with confidance probabiity ane given on tha foliowing pages and ane part of the cerificate.

All ealibrations have boen conducted in the closed laboratary taclity: envirohment |ampinalure (22 + 3)"C and humidity < T

Cadbration Equipment used (MATE critical for cafibrion)
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Kama Function
Calibraied by Clatidio Lsubar Lahoratory Technician

Approved by Katja Pokavic Technical Manager /ﬁ;:
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Calibration Laboratory of

r G  Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 13, B004 Zurich, Switzerland S Swiss Calibration Service
Accroiiied by the Swiss Accradtation Service (SAS) Acereditation No.: SCS 108

The Swiss Accroditation Service ks one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,2
MNIA 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: Measuremant 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 (freguency range of 300 MHz to 3 GHzJ",
February 2005

¢) KDB 865664, “SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
d) 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 ceriificate. All figures stated in the certificate 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
parallel to the body axis.

s 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 Retumn Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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%.

Certificate Mo: D7S0V3-1014_Jul14 Page 2 of 8
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015
Measurement Conditions
DASY system configuration, s {ar as nol given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametors 220"C 41.9 0.89 mha/m
Measured Head TSL parameters (22.0+02)"C 412+6% 0.92 mha/m £ 6 %
Head TSL temperature change during test <05°C wame —
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Condition
SAR measured 250 mW input power 214 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 8.31 Wikg = 17.0 % (k=2)
SAR avernged over 10 em’ (10 g} of Head TSL condition
SAR measuned 250 mW input powar 1.40 Wikg
SAR for nominal Head TSL paramalars normalized to 1W 54T Wikg = 16.5 %6 (k=2)

Body TSL parameters

Tha following parameters and calculations were applied.

Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 555 .96 mha/m
Measured Body TSL parameters [22.0 £0.2)*°C 539:6% 1.00 mho/m = 6 %
Body TSL temperature change during test <05C e o
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
S5AR measured 250 mW input power 2.24 Wikg

SAH lor nominal Body TSL parameters

normalized 1o 1W

B.63 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL candition
SAR measured 250 m\W Input powar 1.48 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 5.75 Wikg = 16.5 % (k=2)
Certificate Ma: D750V3-1014_Jul14 Page 3ol B
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 542 (14251
Return Loss - 25.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4940 +031

Retumn Loss -43.4 dB

General Antenna Parameters and Design

Elecirical Delay {one direction) | 1.037 ns

After lang term use with 100W radiated power, only 8 slight warming of the dipole near the feedpaint can be measured.

The dipale is made of standard semirigid coaxial cable. The center eonductor of the feeding line is directly connected fo the
sscond armm of the dipole. The antenna s therelone shon-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order o Improve matching when loaded according 1o the position as explained in the
“Measuramant Conditions® paragraph. The SAR data are not allected by this changa. The ovarall dipobe length is still
according 1o the Standard.

Mo excessive foros must be apphied to the dipole arma, because they might bend or the soddered connections near the
foadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciured on March 22, 2010
Cartificale Mo: DFS0V3-1014_Jull4d Page 4ol 8
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DASYS5 Validation Report for Head TSL
Date: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014
Communication System: UID 0 - CW; Frequency: 750 MHz .
Medium parameters used: =750 MHz; o= 092 S/m: & =41.2; p= 1000 kg/m

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

DASY32 Configuration:
e Probe: ES3IDV3 - SN3205: ConvF(6,37, 6.37, 6.37); Calibrated: 30.12.2013:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
«  Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001

» DASYS2352.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 53.98 V/m; Power Drift = (L01 dB

Peak SAR (extrupolated) = 3,23 Wikg

SAR( g) = 2.14 W/kg; SAR(ID g) = 1.4 Wikg

Maximum value of SAR (measured) = 2.52 Wikg

dtl
o]
1mm
%00
T
]
1500
0dB =2.52 Wikg =4.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 17.07.2014
Test Loboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz c
Medium parameters used: =750 MHz: a = | S8/m: g, = 53.9; p = 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS ([EEE/EC/ANSL C63.19-2011)
DASYS2 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(6.13, 6.13, 6.13); Calibrmted: 30.12.2013;
s Sensor-Surfsce: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.83 V/m; Power Dnift = 0,01 dB
Peuk SAR (extrapolated) = 3.28 Wikg

SAR(1 g) = 2.24 Wikg; SAR(10 g) = 148 Wikg
Maximum value of SAR (measured) = 2.61 Wikg

a8
0

-2.40
-4.80
-1.20

-9.60

-12.00

0dB = 2.6] Wikg =4.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swias Accreditation Sendos (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of callbration cerificates

Accraditntion No.: SCS 0108

ciient  HCT (Dymstec)

Certificate No: DB35V2-441 Jan15

|CALIBRATION CERTIFICATE

Object DB35V2 - 5N 441

Calation procedura(s) QA CAL-05v8

Calibration date: January 23, 2015

Calibration Equipmant used (MATE critical lor calibration)

Calibration procedure for dipole validation kits above 700 MHz

This calibealion canifcals documants e traceabiity o national standards, which realize tha physical inils of measuremants (S1),
Tha measursments and the uncertainies with confidance probability Ao given on ihe lalivwing pages and ame pan of the cerificate,

All calibrations have been conductod in the closod lsbormtary faclkity: environmant iempanmiung (22 = 3*C and humnidity < 70%

Primary Standards iDs Cal Dite {Cantilicate Mo Schaduled Calibration
Power matar EFM-4424 GEIT4E0T0N O7-Oct-14 (No, 21T-02020) Oct-15
Power sansor HP 84814 US3T2927Tas O7-Oct-14 (Mo, 217-02020]) Oot-15
Powar sansor HP 84814 M 4108237 O7-0ct-14 (Mo, 217-02021} Qect-15
Relerence 20 dB Altenunior SMN: S058 (20i) 03-Apr-14 (No. 21T-01918) Ape-15
Tiypa-M mismalch combination SN: 50472 F DEIET Q3-Apr-14 (No, 21T-01821) Ap-15
Aslarence Probe ES30V3 SH: 2205 A0-Dec-14 (Mo, ES3-3205_Dec14) Dec-15
DAE4 SH: 601 16-Aug-14 (Mo, DAES-B01_Aug 1) Kug-15
Secondary Standants D # Chack Diate (in house) Scheduled Chieck
AF genarator AAS SMT-D6 100005 D-Aug-99 {in house check Cot-13) In housa chack: Oct-16
Mabwork Analyzer HP BTS3E US3T 300565 54206 18001 (in housa chock Oct-14) In housa chack: Oct-15
MNama Function L]
Calibrated by: Michaal Wotiar Labaratony Techmclan ? m_
]
Approved by Katja Pokovic Technical Marages

e

This calibration cestilicate shall not be reproducod except n ull withoul willisn approval of the laboraiony,

issued: January 26, 2016
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Calibration Laboratory of

S Schweizerischer Kalibrierdienst
Schmid & Partner G Servics sulsse détalonnage
Engineering AG Servizio svizzero di tartura
Zoughausstrasse 43, 8004 Zurich, Switzeriand S Swisa Calibration Service
Accradited by the Swiss Accroditalion Service [SAS) Acernditation Me.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA
Multilaternl Agreemant for the recaognition of calibretion cenificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.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 Technigues®, 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) KDB 865664, "SAR Measurement Requirements for 100 MHz to & GHz"

Additional Documentation:
d) 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.

s 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.
Mo 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 o a coverage
probability of approximately 95%.

Cartificate Mo: DB3SV2-441_Jan15 Pape 2 ol B
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015
Measurement Conditions
DASY systermn configuration, as far as not ghven on page 1.
DASY Version DASYS V52.8.8
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 calculalions were applied.
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters 220+ 02 °C d15+6% 0.53 mho/m = 6 %
Head TSL temperature change during test <05"C e e
SAR result with Head TSL
SAR averaged aver 1 cm” (1 g) of Head TSL Caondition
SAR measured 250 mW input power 2.38 Wikg
SAR for nominal Head TSL parametars normalized o 1W 9.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Head TSL condition
SAR measured 250 mW input power 1.54 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 6.04 Wikg = 16.5 % (k=2)
Body TSL parameters
The following pararmeters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)"C 558+6% 1.01 mho'm £ 6 %
Body TSL temperature change during test <0.5°C = -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measuned 250 mW input power 2.40 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 9.34 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL paramalers normalized to 1W B.14 Wikg = 16.5 % (k=2)
Cerificate Mo; DB3SV2-441_Jan15 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed fo feed point 5Mya-10i0
Return Loss - 34.0 0B

Antenna Parameters with Body TSL

Impedance, transformed to leed point 47.20-27i0

Return Loss -27 8 dB

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.369 ns J

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feading line Is directly connected 1o the
second arm of the dipole. The antenna is thesefore short-circulted for DC-signats. On some of the dipoles, small end caps
are added to the dipole arms in order to Improve matching when loaded according 1o the position as explained In the
"Measuremnent Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length is still
according to the Standard.

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

leedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on March 08, 2001
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DASYS Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D83SV2; Serial: D835V - SN: 441

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

Medium parameters used: [ = 835 MHz; o = 0.93 $/m; & =41.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvFi(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
«  Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Senal: 1001

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube (:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 56.43 ¥Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.49 Wikg

SAR(1 g) =236 Wikg; SAR(10 g} = 1.54 Wikg

Maximum value of SAR (measured) = 2.76 Wikg

df
]
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-9.60

-12.00

0dB =276 Wikg =441 dBW/ikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE3SV2 - SN: 441

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

Medium parameters used: { = 835 MHz; o = 1.01 5/m; 5, = 55.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI CA3.19-2011)

DASY32 Configuration;
= Probe: ES3DV3 - SN3203; ConvF(6.17, 6.17, 6.17); Calibruted: 30.12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+  Phantom: Flat Phantom 4.9L; Type: QDOO0OPA9AA; Senal: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10{7331)

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

Reference Value = 54.39 ¥im; Power Drift =-00L02 dB

Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) = 2.4 Wikg; SAR(10 g) = 1.57 Wikg

Maximum value of SAR (measured) = 2.80 W/kg
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-4.80
-1.20

-9.60

-12.00
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

§ Schwelzerlscher Kalibrierdienst
Service suisse d'#alonnage
Servirko svizzero di taraturs

5  swiss Calibration Service

Aceroditod by the Swisa Acereditation Sendce [SA5) Accreditation Mo: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mubtilatoral Agreement for the recognition of calibration ceriificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, "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

¢) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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 conneclor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SARA 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
multiphied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage
probability of approximately 85%.
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Measurement Conditions
DASY systemn configuralion, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantam Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =35 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220£02)"C 385=6% 1.38 mho/m £ 6 %
Head TSL temperature change during test <05"C an e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL paramalers nermalized 1o 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condifion
SAR measured 250 mW input pawar 520 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applised,
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 533 1.52 mho'm
Measured Body TSL parameters (22.0£0.2) °C 525=6% 1.51 mha/m + 6 %
Body TSL temperature change during test <05*C — e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
S5AR measured 250 mW inpul power 10.2 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 40.8 Wikg = 17.0 % (k=2)
SAR averaged ever 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW input power 5.29 Wikg
SAR lor nominal Body TSL paramelars normalized to 1W 21.6 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transfermed to feed point 51.10+62j0
Raturn Loss -24.2 dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4726+ T7.0i0
Return Loss -222 dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.193 ns

Altar long term use with 100W radiated power, anly a slight warming of the dipole near the leedpaint can be measured.

The dipode is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad to the
sacond amm of the dipole, The antenna is theralore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loadad 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 siil
according to the Standard,

Mo excessive farce must be applied 1o the dipole arms, because thay might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on Decamber 10, 2004
Cartificate No; D1900V2-54081_Jult4 Page 4 ol &
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DASYS Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN: 54061

Communication System: UID 00 - CW; Frequency: 1900 MHz _
Medium parameters used: §= 1900 MHz; a = 1.38 S/m; & = 39.5; p = 1000 kg/m”
Phanmtom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSLC63.19-2011)

DASYS52 Conhiguration:
« Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.04.2014
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS252.88(1222). SEMCAD X 14.6.10{(7331)

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

Reference Value =99.40 Vim; Power Drift =0.02 dB

Peak SAR (extrapolated) = 18.6 Wikg

SARIT gh = 10,1 Wikg: SARII0 g) = 5.29 Wikg

Maximum value of SAR (measured) = 12.9 Wike

-4.00
-8.00
-12.00
-16.00

-20.00

0dB=129W/kg=11.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Diate: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D190V - SN: 5d061

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

Medium parameters used: = 1900 MHz: o= 1.51 S/m; g, =52.5; p= 1000 kg.."rn'L
Phantom section: Flar Section

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

DASYS52 Configuration:
s Probe: ESIDV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30,12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

« DASYS252.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 96,22 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.39 Wikg

Maximum value of SAR (measured) = 12.9 Wikg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB=129Wikg=11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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Caltwation procedure(s)
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Callbration procedure for dipole validation kits above 700 MHz

July 24, 2014
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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 Technigues®, 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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurament 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 flal phantom section, with the arms criented
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.

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR narmalized: 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%.
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Measurement Conditions
DASY system configuration, as far as not given on paga 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular 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 caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 30.2 1.80 mho/m
Measured Head TSL parameters (220 +0.2) "C ITBx6% 1.85 mhoim + 6 %
Head T5L temperature change during test <05"C — =
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wika
SAR for nominal Head TSL parameters nermalized to 1W 53.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g} of Head TSL condition
SAR measured 250 mW input power 6.28 Wikg
SAR lor nominal Head TSL parameters nermalized o 1TW 24,8 Wikg = 16.5 % (k=2)
Body TSL parameters
The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20"C 2.7 1,95 mha/m
Measured Body TSL parameters (22.0£02)"C 506 6% 2.03 mho/m =6 %
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 12.2 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 Wikg = 16.5 % (k=2)
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5320+45j0
Retum Loss -25.5dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed paint 50B801+6.30
Return Loss -24.1dB

General Antenna Parameters and Design

I Electrical Delay (one direction) 1.160 ns

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

The dipala is mada of standard semirigid coaxial cable. The center conductor of the feeding ling is direcily connectad to the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On somea of the dipofes, small end caps
are added to the dipole ams in order to improve matching whan loaded according to the posiion as wqplained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overal dipole length is stil
according to the Standard

Mo excassive force must be applied to the dipole arms, because they might bend or the scldered connections near the
lendpoint may ba damaged,

Additional EUT Data
Manufacturad by SPEAG
Manufactured on December 01, 2003
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FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

DASYS Validation Report for Head TSL

Dane: 24.07.20014
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System:; UID 0 - CW: Frequency: 2450 MHz )
Medium parameters used: f = 2450 MHz; o = 1.85 S/m; & = 37.8; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI C63.19-2011)

DASY 32 Configuration:
«  Probe: ES3DV3 - SN3205; ConvFi4.53, 4.53, 4.53); Calibrated: 30.12.2013;

+ Sensor-Surface: 3mm ( Mechanical Surface Detection)

« Electronics: DAE4 Sn61: Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS5252.88(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 102.3 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(1 g) = 13.6 Wikg: SAR(10 g) = 6.28 W/ikg

Maximum value of SAR (measured) = 17.8 Wikg

e
—1
aan
a8
LY
T80
1205 |
0dB = 17.8 Wikeg = 12.50 dBW/kg
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FCC ID: A3LSMJ500N0 Issue Date: Jun. 30, 2015
Impedance Measurement Plot for Head TSL
¥ Jul 2e4  15:59:14
EfD 512 iU Fs F52A080 449220 29182 pH 2 450,000 200 HHz
-
D
1
\
Ci ;| 1
{ -« i
\ 5 -
\ p /
P 3
16 =
Hla
CHZ Si1 OB 3 gB/REF -20 o8 2 _P-lEAST 9B 2 450,000 0 HHz
1 ]
* - - - =]
- - . a a —_— ..__!
. = - + —+— + e
Ca | 1
“L\_ [ /%,/"
e + | ——
g N
15 \ / - " L R —
1 ! | | | B
Mld ¢ - +
| | | i
TETART T 230.000 800 HHE STOF 2 650000 000 Mz
Cenilicale Mo: D2450V2-743_Julid Page G ol B
Report No. HCT CO., LTD.

HCT-A-1506-F006-2 TEL: +82 31 645 6300

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811

FAX: +82 31 645 6401

158 of 160



HCTY

FCC ID: A3LSMJ500NO Issue Date: Jun. 30, 2015

DASYS5 Validation Report for Body TSL

Date: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium paramelers used: [ = 2450 MHz; o= 2.03 §/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi4.35, 4.35, 4.35); Calibrated: 30.12.2013;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (hack); Type: QDOOOP50AA; Senal: 1002

» DASYS2 52.8.8(1222); SEMCAD X 14.6.10{7331)

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

Reference Value = 95,80 Vim; Power Dnft = -0.01 dB

Peak SAR (extrupolated) = 27.7 Wikg

SAR(1 g) = 13.2 Wikg: SAR(10 g} = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

n
o
T
nre
1188
1848
F10m

0dB =175 Wikeg= 1243 dBW/kg
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Issue Date:

Jun. 30, 2015

Impedance Measurement Plot for Body TSL
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