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Glossary:

T5L fisze simulating liguid

NORM,y, 2 sensitivity in free space

Caonvk sensitiviiy in TSL F NORMxy,z

DGR diode eompression point

ZF crist factor {1iduty_cycle) of the RF signal

&R CD modulation dependent linearization parameters

Palarizaton s Ip rotafion around probe axis

Palarizaton & B rotation around an axis tnet is in the plans normal o prope exls (2t reasiremen centar),
l.e, &=0ls nomal to probe axs

Conmector Angle information used in DASY systam o align probe sensor X o the roboi coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Pesk Speasl-Averaged Speaific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices Measuremenl
Technigues”, June 2013

by IEC 62209-1, "Procedure o measurs the Speofis Absorpion Rate (SAR) for hand-held sevices used 0 closs
prosimity to tha ear (frequency rapga of 300 MHz 1o 3 EHz)". Fabruary 2005

z) IEC 622082, "Procedure to determine the Specific Absarption Rate (SAR) for wireless commurication devioes
used in close proximity to the human body (freguency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664 "SAR Measurement Requirements for 100 MHz 1o B GHzZ"

Methods Applied and Interpretation of Parameters:

NORM:x p, 2 Assassed for E-lield polardzation 8 = 0 (1< 900 MHz in TEM-call; F = 1800 MHz: R22 ‘wavaguide)},
WNORMx.y, £ are anly intermadiate valuas, (e, the uncertaintles of NORM: v,z doss not affect the E'-fizld
uncartainty inside TSL (see betow CaonviF):

NORMx .z = NORMx, .z * frequency_response (e Fraguency Responge Chart), This lingsriealion is
implementad in DASY4 software versions later than 4.2 The uncertainty of the fragquency response is includerd
In the stated dncanainty of ConwF,

DCPx y.z: OCP ara numerical linearzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty reguired). DCF does not depend on frequency nor media,

PAR: PAR is the Peak 1o Aversge Ratla thal is not callbraled bt delermined based on tha swgral
characlenslics

Ax oz Brwzr Gz Duy.zy VR vz A, B, C, D are numencal (ineanzaton parameters assessard basad on
the data of power sweep for specific modulation signal. The parameters do rol depend on fraquency noer
madia, VR |5 1he maximum callbration rapge expressod in EMS voltage across the dioos.

Conmv and Boundary Effact Parameters: Assassed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
messurements for F > 800 MHz. The same sstups are used for assessment of 1he parameters appliad for
boundary compensation (gipha, depih) of which typical unceriainty values are given, These parameters are
uzed in DASYY seftwara 1o improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponids
lo NORMx, v,z * ConvF whereby the uncertainty cormespends to that given for Convk A frequency dependen|
Conviis usad in DASY version 4.4 and higher which allows extending the validity from + 50 MHz 1o + 100
MHz

Epherical lsairopy {30 devialion from lsctropy). in & field of low gradients realized Using a fat phaniom
exposad by & patch antenma,

Sensor Offset; The sensor offset camesponds to the offset of virual messurement cenler from fhe probe (p
[om probe axis). Mo tolerance reguinsd

Connector Angle: Tha angle is aszessad using the infermalion gained by determining the NORMx (no
neertainty raguired)

Certificale Wi EX3-743% Jct1E Page 2o 11




Bay Area Compliance Laboratories Corp. (Kunshan)

EX30VA - SHT431 October 4, 2016

Probe EX3DV4

SN:7431

Manufactured:  April 5, 2016
Calibrated: Qctober 4, 2016

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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Bay Area Compliance Laboratories Corp. (Kunshan)

EX30DVA- SM:T431 Oectober 4, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7431

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z [ Unc {k=2)

Norm ggwgmﬁ* - 0,36 I 0,37 | =101 %

DCF {mV) 103.5 101.6 96,2 |
Modulation Calibration Parameters

uiD Communication System Name A B C D VR m_|
- dB dBV v dB | mV =2} |

[ cW X 0.0 0.0 1.0 0.00 | 1243 | 227% |
I v 00 00 | 10 | | 1308 —
| e 0.0 0.0 1.0 135.5 |

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 uncartaintios of Morm XY, Z do not affect the E*-fieki uncartainty inside TSL (see Pages 5 and 6),
MHumerical linearization peremeter: uncertainty nat required.

E Uncerainty is determined using the max, deviation froem bnear response applying rectangulas distribution and is expresesd for the squara of the
figld value.

Certificate No: EX3-7431_0ct16 Page 4 of 11




Bay Area Compliance Laboratories Corp. (Kunshan)

EX30V4- SN:T431

October 4, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7431

Calibration Parameter Determined in Head Tissue Simulating Media

[ Relative Condustivity | T DepﬁTT"_UI'I_c- ]
fiMHz)® | Permittivity” | (Sim)' | ConvFX | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
| 750 41.8 0.89 10.38 10,38 10.38 0.46 088 | #120%

900 45 097 5.84 .84 9.84 0.50 0.83 +£12.0 %
| 1750 40.1 1.37 547 847 8.47 0,25 0.80 +12.0 %
1900 | 40.0 1.40 8.18 8.18 818 0,33 0.80 +12.0%
2450 | 39.2 1.80 742 742 742 0.39 0.80 + 12.0 %
2600 39.0 1.86 7.44 T.dd V.dd 0.42 0.80 +12.0 %
5250 359 4.71 5.54 5.54 5.54 0.40 1.80 +13.1 %
5600 355 5.07 4,86 4,86 4,98 0.50 1.80 £13.1%
5800 35.3 5.7 4.67 457 467 | 050 | 180 | £13.1%

% Fraguency validity above 200 MHz of + 100 MHz only apglies for DASY w4.4 and higher (32 Page 2), alee I iz restrcted to £ 50 MHz. The
uncerainty (s the RSS of the ConF uncerainly af calibralion frequency and the uncerlainty lee (he indcaled requency band, Frequency validily
bielaw 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, B4, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

walidity can be axtendsd to + 110 MHz.

" At frequancies balow 3 GHz, the walidity of tiasws paramstars (& and ) can be relaxed 10 + 10% if Bquid compensation formula is applied o

measurad AR valuas. At fraquencies above 3 GHz, the validity of tissue paremeters (& and o) is restricted to + 5%. The uncertainty is the RES of

the ComvF unceainty for Indicated tenget lssue paramelers.
= AlphaDepth are determined during calibration. SPEAG warrants that the rermaining deviation due to he bamdary effect alter compersation is

alwanys less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip

digmetar from the boundary.

Cortificate Mo) EX3-7431_0c116




Bay Area Compliance Laboratories Corp. (Kunshan)

EX3DV4- SH-T431

Qetober 4, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7431

Calibratiarl Parameter Determined in Body Tissue Simulating Media

f (MHz) © F'uE::'llfﬂli-l:iiy . cm{lg.lur::]l i ConvF X | ConwF Y | ConvFZ | Alpha® D{t_:;rl;i _(llij:_;i_
75D 55.5 0496 10,15 10,15 10.15 0.47 0.83 I +120%
900 35.0 1.05 5.89 8.88 9.89 0.39 0.81 . +12.0 % l
| 1750 534 149 824 | 824 8.24 0.46 0.80 120 %

1800 93.3 1.52 - 7.88 7.88 7.98 0.43 0.80 +12.0%
| 2450 52.7 1.95 7.56 7.56 7.56 033 0.80 +12.0%

2600 i 52.5 2186 TAT 74T 747 0.26 0.80 +12.0%
| 5250 46.9 536 4.98 4.98 4,98 0.50 1.90 £13.1 %
. 5600 48.5 577 4.24 4.24 4.24 0.55 1.80 +13.1%
| 5800 482 6.00 4.38 4.38 4.38 0.60 190 | +131%

¥ Frequency validity above 300 MHz of & 100 MHz only applies for DASY w4.4 and higher [see Page 7, ¢lse # & restricled 1o + 50 MHz. The
uncerainty is the RSS of the ConvF uncerainty a1 calibration frequency and the uncerainty for the indicated frequency band. Fraquency validity
balaw 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF &ssessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

walidity can be extendad 1o £ 110 MHz.

Fas frequencies below 3 GHe, the walidity of tsgee paramelers [z and o) can be relaked 1o+ 10% i liquid compensstion formula is applied to
measurad SAR values. A frequencies above 3 GHz, the validity of tesee parameters ( and o) = reglricied to + 5%. The uncertaindy is the RES of

the Con® uncedainly for indicaled arget tissue parameters

 Alpha/Depth are determined during calibration. SPEAG warrants that tha remaining daeviation dua to the boundary affact after compensation is
abways less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than helf the probe fip

drameter from the boundary.

Certificale Mo: EX3-7431_0et16
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Bay Area Compliance Laboratories Corp. (Kunshan)

EX3DWd- 37431

October 4, 2016

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

Freguency response (normalized)

i i !
1500 2000 2500 2000

Uncartainty of Frequency Response of E-field: + 6.3% (k=2)

Certificate Ne: EX3-7431_0ct16
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Bay Area Compliance Laboratories Corp. (Kunshan)

EX3DN4- SN.7431 October 4, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
45 n &
L : ] i . a
pa pa gn Vi, B4 g .L-!
5 s = 4
Tm
Tat ¥ ¥ z Fat i Y z
V5 "
.| - F st Sl '
50 100 |%c
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificata No: EX3-7431_Oct18 Page & af 11




Bay Area Compliance Laboratories Corp. (Kunshan)

EX3DV4-SN:T43

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

109 -

Input Signal [uy]

10?_

103 107 107

2]
net compensated

— i
10 102 108

(@]
compensatesd

1o
SAR [mWricm3]

Error [€B]

not compensated

1t 1 102 109
SAR [mWWiema]

compansated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate No: EX3-7431_0ct18 Page Sof 11
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Bay Area Compliance Laboratories Corp. (Kunshan)

EXADW4- SH:T431 Qctober 4, 2096

Conversion Factor Assessment

=200 MHz WGLSE RE (H_comé) = 1750 MHz WGLS R22 (H_carvF)
40 il
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Deviation from Isotropy in Liquid
Error (b, ), f= 900 MHz

——
#
= |

5

T r T T T T .
-0 -08 -06 -0.&4 <02 00 02 04 0.8 08 140
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cerificata Ma: EX3-7431_Cetlg Page 104af 11




Bay Area Compliance Laboratories Corp. (Kunshan)

EXIDV4- SN:7431 Cotober 4, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7431

Other Probe Parameters

Sensor Arrangemeant Triangular
Connactor Angle (%) 91.4
| Mechanical Surface Detection Mode T enabled
Optical Surface Detection Mode disabled
| Probe Overall Length - N 37 mm
Probe Body Dismeter - ) 10 mm
| Tip Length | @ mm
| Tip Diameter 1 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point ] 1 mm
Probe Tip to Sensor Z Calibration Point ) 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificata Mo: EX3-7431_0ct16 Fage 11 af 11




Bay Area Compliance Laboratories Corp. (Kunshan)

DIPOLE CALIBRATION CERTIFICATES

; L
Ea]ib:l'atlun Laboratory of S\x&‘&f’}* Sehvewizerissher Kallbriensops
Scé'l mid & Pariner —— Service sulaso ditslannage
nginearing AG 2 3 Servizia svizeors di taratura
Zmighsusstranae 41, 5004 Zurich, Swizoriamd i‘-’.ﬁ? Swins Calihration Servics
g™

Accrodiind by the Seies Acciedtaion Ssnice (SAS) Acerediintian Na.: SCS 108
The Swins Acereditation Service |s one of the signalories to the EA

Multiiateral Agreemenl far the roecognitien &l ealibrotion certificates
BACL

Ciiont Centificate Ho: DT50V3-1102_Deci13

|CALIBRATION CERTIFICATE

LE il |

Calkiason procikiods)

Cabration dabo

D¥50VE - 8M: 1102

QA CAL-D5.v3

Callbration procedure for dipale validation kits above 700 MHz

December 06, 2013

This cali=ahion comficnbe documants ihe trscentsiy 10 nanonal Standands. which feaiee Be physcel unils of measursments {51

| Tha mansemenis &M e urcerarties wih confidance prooabiny aie given on ibe tollowsng pagas and dée pii of the cortficats

| Al calbrabiores Tiyn baan corchieied i ihe clised faboratony hcility: amaonmeant emparatues (@2 = 3°C and humidiry = 70%

Catbention Equlprant wsed (MATE coficnl for eatenton)

1 Phimiry Siandams s ) Zal Duale {Cenificnia Mo, | :?p.nm.w:u Califraiian
Poweir milsr EPR-42A GHITE0T04 OF-0et-13 Mo, 217-01H27) Dieg-1d
Poweer sensar HF BAHLA LRSI e TS O8-Oct- 43 (Ma, 1701827 T 14
| Possr semenr HF BERE A LR R O9-Oct-13 (Mg, F17-01820% Dot 14
| Fstarense 20 4B ARanusior SMe SDEE [20k) AR (N T17-01 1) Apr-id
Type-B mismalch combinobon SN 50473 F DEIET D Apn-1 0 (Mo, 217-01739) Apr-14
Aetorenca Probe ES30VI SN 3705 #-Dpc-12 (Mo ES3-3205_Den17) Dog-13
DAaEL SN: Gt 25400175 iNo, DAES-G0 Aprtd) Apr14
| Encomdang Skanmtds L1 S Chiack Clate {in howss) . Schodulerd Chack
AF genoratur RS SWT-06 IS OH-Aug-29 in howsa check Gel-13) n housn chaok: Ool 15
Matwomn Analyzer HP BTS3E USIFINOSHE 54008 18-Dctd Jin heiisa check Del-13) in house chack; Del-14
M Funcian ﬂl‘mﬂ‘li,n‘
Cnllbrsod by Dottty Linisksiet Labomary Tachoisn 1
[
Ampievet iz Haba Prasse Tihwikal Wi oy _',.::': ff#:{&f__
|8ttt Digcember &, 20713
| This calibraton confcsin shall nod b wpicelicod aecapt # Tl wiibeid whiflen oppiovad al fe inbomiony.

Canilicate Mo: DTE0VI-1102_Dec13
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughaussirasss 43, 8004 Turich, Switoerlsnd

Actredied by the Swiss Accredilation Service (SA5)
The Swiss Accraditation Service is ane of the signatories o the EA
Multilataral Agreemant tor tha recagnition of calibration ceniificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL/ NORM x,y,z
M not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Paak 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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 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.

* Anlenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the flat phantom section, with the ams 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

= SAA 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 1o calculate the
nominal SAR result.

Tha ram‘ted uncertainty of measurement is stated as the standard uncertainty of measurament
multiplied by the mmr:?: factor k=2, which for a normal distribution corresponds to a coverage
probability of approxi ly 95%.

Carfificate No: DTS0V3-1102_Dec13 Page 2ol 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Verslon DASYS VE2B.T
Extrapolation Advanced Extrapalation
Phantom Modular Flai Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHZ & 1 MHz

Head TSL parameiers

The following paramaters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 419 0.89 mha/m

Measured Head TSL parameters (22.0+0.2)°C A1.0+8% 0.92 mho/m = 6 %

Head TSL temperature change during test =0.5°C —
SAR result with Head TSL

SAR averaged over 1 om” (1 g} of Head TSL Canidition

SAR measured 250 mW Input powar 217 Wikg

SAR for nominal Head TSL paramatirs: normalized 1o 1W B.42 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condilion

SAR measured 250 mW input powear 1.41 Wikg

SAR for nominal Head TSL paramaters normalized o 1W 5.51 Wikg = 16.5 % (k=2)
Body TSL parameters

The following paramaters and calculations were applied.
Temperatura Permittivity Conducthvity

Nominal Body TSL parameters 220°C 555 0.98 mhaém

Measured Body TSL parameters (22.0+02)"C 58.9 16 % 0.99 mhadm £ 6 %

Body TSL temperature change during test =05°C = —
SAR result with Body TSL

Mmﬂiﬂw1m’{1mﬂludym Condition

SAR measurad 250 mW inputl power 2.21 Wikg

SAR for nominal Body TSL parameters norrmalized to 1% 8,88 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SARA measured 250 mW inpul power 1.46 Wikg

SAR for nominal Body TSL parameters normalized o 1W 5.75 Wikg = 16.5 % (k=2)

Cenificate Mo: D7E0V3-1102_Dec13 Paga 30l B




Bay Area Compliance Laboratories Corp. (Kunshan)

Appendix
Antenna Parameters with Head TSL

Impedance, transformed 1o fesd point 53.00-38j0
Antum Loss - 26.6 dB
Antenna Parameters with Body TSL
Impedance, transiormad to leed point 4T40-54[0
Returm Lass - 242 dB
General Antenna Parameters and Design
| Etectrical Daiay (ane direction) 1.028 ns ]

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

The dipale s made of standard semirigid coaxial cable. The centar conducior of the leeding line is directly connected to the
second arm of the dipole. The antenna is theredors shon-circuited for DC-signals. On some of the dipcles, small end caps

arn added to the dipole ams in order 1o improve matching when laded according 1o the position as explained in the
'IlamumnuﬂtMm.mmnduumnﬂmnwﬁ:m.ﬂnmmmhmil

according lo the Standard,

Mo exceesive force must be applied to the dipole ams, because they might bend or the soldered conneclions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

October 25, 2013

Cernificate Ma: DTE0V3-1102_Deci3 Page 4 of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS Validation Report for Head TSL
Crates 04, 12,2013
Teest Lubortory: SPEAG, Zurich. Switeedand
DUT: Dipale 750 MHz; Type: DT50VI; Serial: DTS00V - SN: 1102
Communication System: UID GO - CW; Freguency: 750 MHz
Medivm parameters wsed: T= 750 MHz = 0,92 Si; e, =40 p = 1000 ke'm'

Phaniom section: Flat Section
Menstrement Standard: DASY S (IEEEABCSANST T63.19-2007)

DASYS2 Configuration:
= Probe: ES3DV - BN3205: ConvF{6.28, 6,28, 5.2%); Calibrated: 28,12.2012:
»  Sensor-Surface: 3mm (Mechanical Surfsce Detection)
»  Electronics: DAE4 Snol]; Calibraed: 25042013
o Phantom: Flal Phantom 4,90; Type: QDOOOP4SAA; Serial: 100]

« DASYS2ISZRTLIATE SEMCAD X 14.6.107164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7VCube 0:
Messurement grid: ds=3mm, dy=5mm, de=5mm

Reference Vilue = 33.730 Vm; Power Drift = 0,02 JB

Peak SAR (extrapolated) = 3,32 Wikg

SARID g) = 2,07 Wiike: SARII0 g) = 141 W/kg

Misimom value of SAR (mensured) = 2,54 Wikn

a0n

1580

0dB = 2.54 Wike = 4.05 diBW/kg

Corilicate No: DFS0V3-1102_Decid Page &8l &




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS Validation Report for Body TSL
Drste 06122013

Test Luburmory: SPEAG, Zurlch, Switzerland
DUT: Dipole 750 MHz: Type: DTS0V3; Serial: D750V - SN: 1102
Communication System: LD 0 - OW; Frequency: 750 MHz
Medium purameters used: [ =750 MHz; =099 §/m; £ = 56.9, p = 1000 kpfm’
Phantom section: Flat Section
Measurement Standard: DASYS ([EEEAEC/ANST C63, 19-2007)
DASYS2 Conliguration:

= Pmbe: ES3DY3 - SN3I205; ConvFie. 11, 6.1, 6.11); Calibraed: 28.12,2012;

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

s Electronics: DAEA Snb0): Calibrated: 25,004,201 3

+  Phantom: Flst Phamom 4.90; Type: QDOMIPA9AA: Seral: 11K

= DASYSI2S2E 71137 SEMCAD X 1461007 164)

Dipule Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Secan (Tx7x7)/Cube b
Meusurement grid: dy=3mm, dy=5mm, dz=3mm

Reference Value = 52641 Vim; Power Drift = 0.02 dB

Peak SAR [extrapolated) = 3.28 Wik

SARIT g1 = 2.21 Wike; SAR(I0 g) = 146 Wik

Maximum value of SAR (measured) = 2,56 Wike

b dB =256 Wike =4.08 dBW/ke

Carlificale No: DFS0V3-1102_Decid Paga Tol 8
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Impedance Measurement Plot for Body TSL
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of S,
Schmid & Partner iia\\éu/faaé
Engineering AG g
Zeughausstrasse 43, 8004 Zurich, Switzerland {'1,,':/;:?\\,\\?
frlyylis\sy

Accredited by the Swiss Accredilation Service (SAS)
The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client BACL

S izerischer Kalibr

Servizio svizzero di taratura

S
c Service suisse d'étalonnage
S swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: DB35V2-453_Aug15

[CALIBRATION CERTIFICATE

Object D835V2 - SN: 453

QA CAL-05.v9

Calibration procedura(s)

Calibration date: August 17, 2015

Calibration Equipment used (M&TE critical for calibration)

Calibration procedure for dipole validation kits above 700 MHz

This calibration certificate documents the traceability to naticnal standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment lamperature (22 + 3)°C and humidily < 70%.

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power meler EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Qcl-15

Power sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 854 08-Jul-15 (No. DAE4-654_Jul15) Jul-16

Secondary Slandards 1D # Check Date (in house) Scheduled Check

RF generalor R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by Jeton Kastrati Laboratory Techniclarkfllji i L‘*"/ Cj

Approved by: Katja Pokovic Technical Manager

Issued: August 18, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D835V2-453_Aug15
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calihl:atinn Laboratory of \\:\‘3__%;,, SehwilzaHagiiae Kalibecdion
Schmid & Partner ;m"ﬁg—’mi Service suisse d'élalennage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, B0DA Zurich, Switzerland {'4,,?:\?\9'} Swiss Calibration Service
R
Accredited by the Swiss Accreditation Service (SAS) Acereditation Mo,: SCS 0108

The Swiss Accrodilation Servico is one of the signatorios (o the EA
Multllateral Agreement for the recognition of calibration cerlificatos

Glossary:

TSI, 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, “|EEE 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 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

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

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

Additional Documentation:
g) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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.

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.

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.

s 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.

s 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%.

Cerificate No: D835V2-453_Aug15 Page 20l 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resoclution 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 41.5 0.20 mho/m
Measured Head TSL parameters {22.020.2)°C 41.9x6% 0.93 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - -—
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW inpul power 2.41 Wikg

SAR for nominal Head TSL parameters normalized to 1W

9.43 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condilion

SAR measured 250 mW input power

1.56 Wikg

SAR far nominal Head TSL parameters normalized to 1W

6.13 W/kg £ 16.5 % (k=2)

Body TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 56.1+6% 1.02 mho/m £ 6 %
Body TSL temperature change during test <0.5"°C amae e
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 2.47 Wikg
SAR for nominal Body TSL paramsters normalized to 1W 9.55 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.61 Wikg
SAR for nominal Body TSL parameters normalized lo 1W 6.27 Wikg = 16.5 % (k=2)

Certificate No: D835V2-453_Aug15

Page 3of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

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

Impedanca, transformed to feed point 50.7Q-4.6]Q
Return Loss -26.8dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed point 4680 -6.0 02
Return Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.392ns

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 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 to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR dala are not affected by this change. The overall dipole length is still
according to the Slandard.

Mo 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
Manufactured on January 31, 2002

Certificate No: D835V2-453_Aug15 Paged of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS5 Validation Report for Head TSL

Date: 17.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 453

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

Medium parameters used: = 835 MHz; a = 0.93 $/m; £ =41.9; p = 1000 ke/m*
Phantom section: Flat Section

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

DASYS2 Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Snb34; Calibrated: 08.07,2015
o Phantom: Flat Phantom 4.9L1; Type: QDODOP49AA; Serial: 100
« DASYS5252.8.8(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=5mm, dy=5mm, dz=3mm

Reference Value = 38.20 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.41 W/kg: SAR(10 g) = 1.56 W/kg

Muximum value of SAR (measured) = 2.84 Wikg

dB

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =284 Wikeg =453 dBW/kg

Cenificate Mo: DB35V2-453_Aug15 Page5of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS5 Validation Report for Body TSL

Due: 17.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz;: Type: D835V2; Serial: D835V2 - 5N: 453

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

Medium parameters used: =835 MHz; o = 1.02 8/m: & = 56.1: p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSL C63,19-2011)

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(6.17, 6.17, 6.17): Calibrated: 30.12.2014:
o Sensor-Surfuce: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 08.07.2015
«  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=5Smm, dy=5mm. dz=5mm

Reference Value = 55.00 Vim; Power Drilt = 0L01 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.61 W/kg

Maximum value of SAR (measured) = 2.89 W/kg

dB

-2.40
-4.80
-7.20
-9.60
-12.00

0 dB =2.89 W/kg =4.61 dBW/kg

Cerificate No: DB35V2-453_Aug15 Page 7 ol 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Body TSL
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of
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Engineenng AG
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of _1‘_1%} S~ g Schwizerischue Kalibrierdisnet
Schmid & Partner 2 - ’ \A! c Berjice suisss d'élslonnoge
Enginesring AG T p fl Beryitio svizemn 4i tarahea
Zsughnusstmssa 43, 8004 Zusich, Switzariand f,(m/f:-:{:_:\. J Vo 8B gwiss colibration Service
heoradiiod by the Swiss Ascaditation Sersce (SAS) Accraditation Mo.: SCS 0108

Tha Swiss Accreditation Sarvice is one of the signalories 1o e EA
Nultlataral Agrasmant for fhe recognitien of callbration ceniicales

Glassary:

TS5L tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
Mg nol applicable ar not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Speclfic Absorption Rata (SAH) in the Human Head rom Wireless
Communications Devices: Measurement Techmiques”, June 2013

b} 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) lor hand-held
devices used in close proximity to the sar (frequency range of 300 MHz to 3 GHz)*
February 2005

o) IEC 62208-2, "Procedure to delarmine the Specific Absorpbon Fate (SAR) lor wireless
communication devices used in close proximity to the human body (frequency range ot 30
MHz to 6 GHz)*, March 2010

d) KDB 8685664, “SAR Measurement Regulrements for 100 MHz to 6 GHz"

Additional Documentation:
g} DASY4/5 System Handbook

Methods Applied and Interpretation of Paramelers:

s Measurement Conditions: Further delails are available from the Validation Report af the end
of the cerificale. All figures slaled in the certilicale are valid at the frequency indicated,

& Antenna Paramelers with TSL: The dipole is mounted with the spacer to position |is feed
polnt exactly below the center marking of the flat phantom section, with the arms orisnted
parallel 1o the body axis.

» Feed Point Impedance and Relurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed polnt, The Retum Loss ensures low
reflectad power, Mo unserainty required.

» Electrical Delay: One-way delay betwesn the SMA connector and the anlenna feed point,
Mo uncerainty required.

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

« SAA for nominal TSL parameters; The measured TSL paramelers are used to caloulate the
nominal SAR result.

The repored uncertainty of measurement Is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution correspands 1o a coverage
prebability of approximately 95%.




Bay Area Compliance Laboratories Corp. (Kunshan)

Measurement Conditions

DASY aystem conlguralion. as tar as not given on page 1
DASY Version DASYS Vaz.en
Exirapolation Advancad Extrapalation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mem with Spapar
Zoom Scan Resolution iy, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The fallowing parameiers and calculations were epplied
Temperature Parmitiavity Conductivity
MNominal Head TSL parametars 22.0'C 4m1 1,37 mhioin
Measured Head TSL parameters (220 +0.2) "C | B8 H =B 138 mho'm =8 %%
Head 5L temperature change duning test < 0.5G " —_ —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g} of Head TSL Candibion
SAR measunad 250 mW inpat posar 2.31 Wikg
SAR lor nominal Fead TSL parameters normalized to 1W 36.8 Whkg = 17.0 % (k=2)
SAR averaged over 10em’ (10 g} of Head TSL candian
SAR maasurad 250 mW inpat power & 07 Wika
SAH lor nominal Head TSL parameteds nommakized o 1W 19.7 Whkg = 16.5 % (k=2)
Body TSL parameters
The icdlowing par&metars and calculations wans applisd,
Temperathure Parmittivity Conductivity
Nominal Body TSL paramelers 220 °C 534 1,48 mham
Measured Body TSL parameters (22.0=02)°C B22+E5% 1,48 mho/m = 6 %
Bady TSL temperature change during test «0.5"C - -
SAR result with Body TSL
SAR averaged over 1 om” (1 g) of Body TSL Corian
SAR measLUred 250 mW inpul powear B.32 Wiy
ZAH far nomiral Bedy TSL parameisrs normakized o 1W 37.2 Whkg = 17.0 % {k=2)
SAR averaged over 10 ¢cm” (10 g) of Bady TSL candikon
SAA measured 250 mW input power 5.08 W/kg
SAaH for nominal Body TSL parameters nonmaiized o TW 20.2 Wikg = 16.5 % (k=2)




Bay Area Compliance Laboratories Corp. (Kunshan)

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

kroadance, transformed o feed point 50.5 4k + 00
Retum Loss -45.4 dB

Antenna Paramelers with Body TSL

Impadance, transformed io feed palnd 45002 + 0.2 J2
R#uin Logs -27.4 48

General Antenna Parameters and Design

Elactrical Delay [one direction) | 1.224 ns

Aftar lang term use with 100W radiated power, only 2 siight waming of the dipols near (he feedpoint can bs measured.,

The dipole i= made of standard semirgesd coaxlal cabe The center conductor of the leeding Bne is dinsctly connected to the
second arm of the dipole, The amenna (s theredore shor-ciicultad far DC-gignals. On goma of ihe dipoies, small end caps
are added 1o the dipole arms in order to improve malching when loaded according lo the position as explained in the
"Measurement Caonditiona® paragraph. Tha SAR dala am not affecied by this changs. The overall dipale length is =till
gccordng to the Stangard.

ho excagsve force must be apolled lo ihe dipole arms, becauss they might band or the soldared connections near the
feadpoint may be damaged

Additional EUT Data

Manufactured by | SPEAG
Manufactured an | Septembar 30, 2074




Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS Validation Report for Head TSL

Date: 09,07.2001F
Tesi Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: DI750%2 - SN:1140

Communication System; ULD 0 - CW; Frequency: 1750 MHz

Medium parameters psed: f= 1750 MHe; o = 1,38 S/m; £ = 38.8: p = 1000 kg/m’
Phantom section: Flat Section

Mersurement Standard: DASYS (IEEEMEC/ANST C63.19-201 1)

DASYS2 Configuration;
#  Probe: ESTDVI - SN3Z205: ConvFi5.2, 5.2, 5.2% Calibrated: 30.12.2014:
= Sensor-Surface: Imm (Mechanical Surface Detection)
s  Electronics: DAE4 Sn601; Calibrated: 18.08.2014
«  Phantom: Flat Phantom 5.0 (fronty; Type: QDOOOPS0AA; Serial; 1001

= DASYS2Z 52.8.8(1222); SEMCAD X 14.6,10(7331)

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

Reference Yaloe = 94 36 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.7 Wikg

SAR() g =931 Wikg: SAR(10 g) = 4.97 Wikg

Mugimum value of SAR (measured) = 11.5 Wike

-3.37

-6.74

-

-10.10

-13.47

-16.54 .

0dB = 11.5 Wikg = 10.61 dBW kg




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS Validation Report for Body TSL

Duate: 09.07,2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1750 MHz; Type: DI750V2; Serial: D1750V2 - SN:1140

Communication System: LD () - CW; Frequency: 1750 MHz

Mediom parameters used: = 1750 MHz; o= 1,48 S/m; & =522, p= 1000 kg/m"
Prantom section, Flat Section

Measurement Standard: DASY 3 (IEEEAIEC/ANST C63,19-2011 )

DASYS2 Configuranion:
«  Probe: ES3DWV3 - SNIZ05; ConvFi4.88, 4.88, 4.88); Calibrated: 30.12.2014:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Elegtronics: DAES Sa60]; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (hack);, Type: QDODOPS0AA: Senal: 1002

» DASYSZ 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=3mm, dy=5mm, dz=5mm

Reference Value = 93.06 Vim: Powet Drift = 0.01 dB

Peak SAR (extrapolated) = 15.9 Wikg

SARM g) =932 Wikg; SAR(10 g) = 5.05 Wikg

Maximuwm value of SAR (measured) = 11.7 Wike

df
]

-3.00

-G.00

-9.00

-12.0n

-15.00 --‘1’

0dE =117 Wikeg = 10.68 dBW/kg




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Body TSL

9 Jul ZB13 13:41:376
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swikzerland

Aceredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client BACL

now

Schweizerischer Kallbrierdienst
Service suisse d'étalennage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D1900V2-5d206_Jul15

|CALIBRATION CERTIFICATE

Object

Calibration procedurais)

Calibration date:

D1900V2 - SN:5d206

QA CAL-05.v3

Calibration procedure for dipole validation kits above 700 MHz

July 14, 2015

Calibration Equipmant usad (M&TE critical for calibration)

This calibration certificala documents the traceability lo natianal standards, which realize the physical units of measurements (S1).
The measurements and the uncerainties with confidence probability ara given on the fellowing pages and are part of the cerificats.

All ealibrations have been conducted in the closed labaratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Natwork Analyzer HP 8753E

Calibrated by:

Approved by:

|
! This calibration certificate shall not be reproduced oxcept in full without written approval of the labaratary.

U537390585 54206

Mame
Leif Klysnar

Katja Pokovie

18-Oct-01 (in house check Ocl-14)

Function
Laboratory Tachniclan

Technical Manager

Primary Standards 1D & Cal Date (Cerificale Na.) Scheduled Calibration
Power malar EPM-442A GBIT4807T04 O7-0ct-14 (No, 217-02020) Oci-15
Power sensor HP BAB1A Us37252783 O7-Oet-14 (No. 217-02020) Oct15
| Power sansor HP B4B1A MY 41082317 07-Oct-14 (No. 217-02021) Oet-15
Reference 20 dB Attenuatar SN: 5058 (20k) 01-Apr-15 (Na. 217-02131) Mar-16
Type-N mismaich combination SN: 50472/ 06327 M-Apr-15 (No. 217-02134) Mar-16
Referance Probe ES3DV3 SN; 3205 30-Dec-14 (No. ES3-3205_Deci4) Dec-15
DAES Si; 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15
Secondary Standards D # Check Date (in house) Schaduled Check
AF generator RAS SMT-06 100005 04-Aug-22 (in house chack Oel-13) In house check: Oct-16

In house check: Oct-15
Signature
7 T

Issued: July 14, 2005

Certificate No: D1900V2-5d206_Jul15
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of

' S Schweizerischer Kalibrierdienst
Schmid & Partner c Service sulsse d'étalonnage
Engineeﬁng AG Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland S Swiss Calibration Service
Accradited by the Swiss Accreditation Service (SAS) Acereditation Ho.: SCS 0108

The Swiss Accreditation Service is ane of the signatories o the EA
Multilateral 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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Raie (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 praximity to the ear (frequency 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 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 Reiurn 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 inpul 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 Ma: D1900V2-5d206_Jul15 Page 2 of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 v52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0+£0.2)°C 39.7+6% 1.38 mho/m =6 %
Head TSL temperature change during test <05 °C 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 parameters normalized to 1W 40.7 Wikg = 17.0 % (k=2)
SAR averaged aver 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.35 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 21.5 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mha/m
Measured Body TSL parameters (22.0+£0.2)°C 527+68% 1.54 mho/m =6 %
Body TSL temperature change during test <0.5°C - =
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.3 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 40.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.51 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.9 W/kg = 16.5 % (k=2)

Centificats No: D1300V2-5d206_Jul15

Page 3018




Bay Area Compliance Laboratories Corp. (Kunshan)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 525Q+65)Q
Return Loss -23.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4B6Q+7.1Q
Retum Loss -22.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.203 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 semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shori-circuited for DC-signals. On some of the dipoles, small end caps
are added fo the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditiens” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to 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
Manufactured on October 21, 2014

Cenificate No: D1900V2-5d206_Jul15 Page 4 of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS5 Validation Report for Head TSL
Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d206
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: = 1900 MHz; 6 = 1.38 S/m; &, = 39.7; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANST C63.19-2011)

DASY32 Configuration:
s Probe: ES3DV3 - SN3205: ConvF(35, 5, 5); Calibrated: 30.12.2014;
o Scnsor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2014
*  Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial; 1001
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 99.02 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 £) = 5.35 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =128 W/kg=11.07 dBW/kg

Ceriificate No: D1900V2-50d206_Jul1s Page 5cof B




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Head TSL

14 Jul 2015 09:20:3%
[CHI} s42 1 U Fs 1552478 6 652540 S46.60 pH 1 990,000 000 MHz

fiwg |
ie =

Hid

CH2 511 LOG S dB/REF -28 dB 11-23.343 dB 1 300,000 830 MH=
| |

e
o
I

T START 1 700,000 6A8 Hz STOF 2 100,600 080 Mz
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Bay Area Compliance Laboratories Corp. (Kunshan)

DASY5 Validation Report for Body TSL

Date: 14,07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d206

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

Medium parameters used: = 1900 MHz; o = 1.54 S/m; & = 52.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated:; 18.08.2014
o Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA: Serial: 1002
o DASY52528.8(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=5mm

Reference Value = 95.62 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 10.3 W/kg; SAR(10 g) = 5.51 W/kg

Maximum value of SAR (measured) = 12.9 W/kg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB=129Wrkg=11.11 dBW/kg

Cerificate No: D1800V2-5d206_Jul15 Page 7 of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Body TSL

14 Jul 2915 89:29:57
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussirasse 43, 8004 Zurich, Switzorland

Accredited by thix Swiss Accrediation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cenifleates

Client BACL

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accroditation No.: SCS 108

Certificata No: D2600V2-1073_Decl3

|CALIBRATION CERTIFICATE

Oiject

1
| Callation procedurais)

Calibration date:

D2600V2 - SN: 1073

QA CAL-05v3

Calibration procedure for dipole validation kits above 700 MHz

Decembar 09, 2013

Calibration Equipment used (MATE critical for calibration)
|

| This calibration cerificate documents he traceabilly 1o national sianduas, which realize the physical wnils of measurements {S1)
| Thee measurements and hi unconaimiias with confidence probability are given en the following pages and ane part of the cenificate,

Al callbrations hiwve bean conducied intho closod Iabaatony faciity: envionment temperature (22 + 3070 and humidity « 705

Primairy Standards | 0 Cal Date (Cenificale Mo, Schedulad Calibration
| Powigs malar EPM-2424 GRITAE0T 08-0ci-13 (Mo, 217-01827) Ot 14
| Power sensor HP B4B1A LISaTRE3783 O3-0c1-13 (Mo, 217-01827) Oct-14
| Powar sensar HP BaA1A MY41082317 08-0c-13 (Mo, 217-01528) Ocli4
| Heference 20 9B Atlenuator SM: 5058 (206) Qd-Apra13 (Mo, 217-01736) Apr-14

Type-N mismatch comblnation S 5047.3 1 D837 Qd-Apr-13 (Mo, 217-01730) Ape-14

Rataranca Frobe ES30V3 SM: 53205 28-Dec-12 (Mo, ES3-3205_Daci2) Dec=13

DAEL S 601 25-Apr-13 (Mo, DAEA-E01_Apr13) Api-14

Sacondary Standands 0 & Check Date (i houses) Schaduted Check

HAF generator A&S SMT-06 100005 04-Aug-88 (in house check Dei-13) In house check: Ocl=15

Melwark Anakyzer HPP B753E

Calibrated by:

Approved by

US373g905605 S4206

Neme
Lall Kiysnar

Katjn Pokowvie

18-0ct-01 {in housa check Ocl-13)

Funetion
Laboratory Technician

Tochnical Manager

This calibration certifkcate shall not be reproduced axcept in full wilkoul wiitten appraval of the liboratory,

In bouse check: Del=-14

ﬁ,éél

Issuod; Docambar 9, 2013

Certilicata Mo: D2E00V2-1073_Dec13
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of S, Schwaizerischer Kalibrierdienst
Sc;:‘;!ﬂe 3‘; F:;:g 3 Servlce suisse d'étalonnage
I I T 3 Servizlo avizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ‘-:,,'::,-;‘;*-,}\"P“\:_\e Swiss Callbration Service
el
Accreditad by the Swiss Accreditalion Sawice (SAS) Accreditatlon No.: SCS 108

The Swiss Accreditation Service iz one of the signatories to the EA
Multialeral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,v,z
NIA 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

c) KDB 865864, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* 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.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantorn 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 phantomn. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

s 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 measuremant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartilicate Mo: D2600V2-1073_Dec13 Page 2 of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Measurement Conditions

DASY system conliguration, as far as not given on page 1.

DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
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 calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 38.0 1.98 mhao/m
Measured Head TSL parameters (22.020.2) °C 39.1+6% 2,01 mho/m + 6 %
Head TSL temperature change during test <0.5°C - f—
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Caondition
SAR measurad 250 mW input powar 14.5 Wikg
SAR for nominal Head TSL paramelsrs normalized to 1W 57.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power B.40 Wiy

SAR for nominal Head TSL parameaters

nomalized to 1W

25.5 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 52.5 2.18 mha/m
Measured Bedy TSL parameters (22,0 +0.2)"C 1.7 +6% 2 20 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
5AR measured 250 mW input power 14.0 Wikg
SAR for nominal Body TSL parameters normalized to 1W 55.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Bady TSL condiion
SAR measured 250 mW input power 6.18 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.6 Wikg + 16.5 % (k=2)

Canificate Mo: D2600V2-1073_Deci3
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Bay Area Compliance Laboratories Corp. (Kunshan)

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4930 -5.4 0
Feturn Loss -25.2 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4570 -4.30
Retum Loss -239dB

General Antenna Parameters and Design

| Electrical Delay (one direction) l 1.148 ng

Ahter 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 semirigid coaxial cable. The center conductor of the feeding line is directly connecled to the
second arm of the dipole. The antenna is therefore short-circuiled for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order lo improve matching when loaded according to the position as explainad in the
“Measurement Conditions” paragraph. The SAR dala are nol alected by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG

Manulactured on Juiy 17, 2013

Cenificate No: D2600V2-1073_Dec13 Paged4 of B




Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS5 Validation Report for Head TSL

Drawe: 09.12.2013

Test Luboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1073

Communication System: UID O - CW ; Frequency; 2600 M1z

Medium parameters used: = 2600 MHz;, o =2.01 S/m; &= 39.1; p= 1000 k‘l'_‘_fll'l"l':
Phaniom section: Flat Section

Meusurement Standurd: DASY 5 (IEEE/AEC/ANSI CA3.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvlF(4.435, 4.45, 4.45); Calibrated: 28.12.2012;

Sensor-Surface: 3mum (Mechanical Surface Detection)

Electronics: DAE4 Sno01; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA: Serial: 1001

DASYS2 52.8.7(1137) SEMCAD X 14.6.10(7164)

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 = 99.889 Vim: Power Drilt = 0.07 dB

Peuk SAR {extrapolated) = 31.5 Wikg

SAR( gh =145 W/kg: SAR(ID g) = 6.4 W/kg

Maxumum value of SAR (measured) = 15.6 Wike

=%

-h.00

-10.00

-15.00

-20.00

-25.00

0dB = 18.6 W/ke = 12.70 dBW/kg

Cerilicale Mo D2E00OV2-1073_Deci3d FPage S of B




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Head TSL

9 Dec 2812 @9:5E6:45
EHI) 511 il Fs 1149348 0 —-541600 11,382 pF 2 BR8.000 350 MHz

Hld

CH2 511 LoG 5 dB/REF -28 dB U-20,215 9B 2 BES.000 200 MMz

START 2 400,000 088 /1Hz STOP 2 200.800 006 NHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS Validation Report for Body TSL

Date: (19122013

Test Labormory: SPEAG. Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1073

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

Medium parameters used: f = 2600 MHz; o = 2.2 Sim; 5, = 51.7; p= 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/NEC/ANSI C63.19-2007)

DASY52 Configurition:

Probe: ES3DV3 - SN3205: ConvF(4.32, 4.32, 4.32): Calibrated: 2%.12.2012:

Sensor-Surface: 3mm (Mechanical Surfuce Detection)

Electronics: DAES Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (backy; Type; QDUOOPSDAA; Serial: 1002

DASYS2 52.8. 701 137); SEMCAD X 14.6. 10071 64)

Dipole Calibration for Body Tissue/Pin=250 mW. d=10mm/Zoom Scan (7x7x7¥Cube 0:
Measuremen grid: dx=3mm, dy=5mm, dr=5mm

Reference Value = 94,902 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30,9 Wikg

SAR(T g) = 14 W/ke: SAR(1D g) = 6.18 W/ke

Maximum value of SAR (meusured) = 18.7 Wikg

(=9
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OdB =187 Wke = 12.72 dBW/kg
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Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Body TSL
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