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Calibeation dats: October 4, 2016

This calibration cartificaia documents the traceability bo natonal standands, which realize the physical wits of measuremants (S1).
The measurements and the unceraintios with confidence protability are given on the fallowing pages and are part of the cenificate.

All calibrations have baan conducted in the closed |abaratory faclity: environment temperalure (22 1 3)°C &nd humidty < T0%

Calibration Equipment used (MATE aritical for cakbeation)

Primany Standards D Cal Date (Cartificate Mo} | Schaduled Calibration
Fower meter NRP SN; 104778 06-Apr-16 (Mo, 217-022B6102280) Apr-17
_Power sensar NRP-281 SN 103244 08-Apr-18 (Mo, 217-02268) Apr-1T
Power sensar NRP-Z81 EN: 103245 | 08-Age-18 (No. 217-02289) Apr-1T
Refarenca 20 dB Attenustor SN BE2TT (20%) 05-Ape-18 (Mo, 217-02293) ApriT
Relerence Probe ES300VE SN 3013 31-Dec-15 (Mo, E53-3013_Dec15) Dec-16
DAE4 ) EN: BED 23-Doc-15 (Mo, DAE4-660_Docis) Das-16
_$_ecnnﬂary Standards [[w] Check Date (in house) Scheduled Chack
FPower meter E44158 SN (GE41 205874 DE=-Apr-16 (in house chieck Jun-16) Im hiouse chack: Jun-18
Power sengsor E441248 SH: h-'.':”d‘!d%i:‘!_ga? DE-Apr-18 {in house check Jun-18) In house chack: Jun-18
Power senaor E44124 SH: gooezn DE-Apr-18 {in house check Jun-18} In hewse check: Jun-18
| RF generator HP 3648C | SN US3E42001 o _Od-Aug-BY (in house check Jun-16) | Inhouse check: Jun-18
Matwork Analyzar HP BYS3E | SN US37380585 | 16-0ct-01 (in house check Oct-15) | In house check: Ocl-16
Mame Function Slgnature

Calibratad by Leif Kiysner Leboratory Technician W%«N

R
Approved by Kalja Pakovic Teshnical Manager f&;‘;g/ g_

Isgued: Oolober 4, 2016

Thie celicration cadificate shall not be reproduced axcept in full without writien aporoval of the laboratony,
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Bay Area Compliance Laboratories Corp. (Kunshan)
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Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissua simulating liquid

NORM:,y,2 sansitivity in free space

CaonvF sensitivity in TSL / NORMx,y,z

DCF diode compression point

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

ABC D modulation dependent linearization parameters

Polarization ¢ 1 rotation around probe axis

Palarization 3 8 rotation around an axis that is in the plane normal to prabe axis (at measurement canter),
l.e., & =0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

c) IEC 622082, "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"

Methods Applied and Interpretation of Parameters:

NORM:x v, 2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
WORMx,y,z are only intermediate values, i.e., the uncertainties of MORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORMx, v,z = NORMx,y,z * frequency_response (see Frequency Respanse Chart), This linsarization is
implementad in DASY4 software versions later than 4.2, The uncertainty of the fraquency response is included
in the stated uncerainty of ConwvF,

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

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

Ax vz Bx,y.z; Cx,y.2; Dx.y.z; VRx. ¥z A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum callbration range expressad in RMS voltage across the dioda.

ComvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and ingide 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 parameters are
usad in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMzx, v,z * ConvF whereby the uncertainty correspends to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

Spherical isafropy (3D devialion fram isofropy): in a field of low gradients realized using a flat phaniom
exposed by a patch antenna.

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

Connector Angle: Tha angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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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)

EX3DW4- Sh.7431 October £, 2016
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Bay Area Compliance Laboratories Corp. (Kunshan)

EX3DV4-SN:T43

Dynamic Range f(SARcaq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Bay Area Compliance Laboratories Corp. (Kunshan)

EX3DW4- SH:T431 Octoher 4, 2018

Conversion Factor Assessment

f= 900 MHz WGLS RS (H_conF) f= 1780 MHz WGELS R22 (H_canvF)

AR WGy

s
=
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mEasns

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

Deviation
v Loo o of
_.ED&'F'-‘:M;;_“

sowE@me R

MG o

-0 -08 -068 <04 02 00 02 04 05 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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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

Calibration Laboratory of R,
Schmid & Partner S
Eng]r‘leering AG

Zowghausstrasse 43, B0O4 Zurlch, Switzerland r,df‘_"\___\
LU T

&  Sehweizerischer Kalibriced|anat

c Service sulsze d'étalonnage
Servizio svizzaro di taratura

S Swiss Calibration Service

2
W

Accredited by the Swiss Accrediation Sarvice (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement For the recognition of ealibration cerificates

Client BACL Certifieate No: D750V3-1167_Nov16

|CALIBRATION CERTIFICATE

Object D¥50V3 - SM:1167

Calbration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibratlon date: November 08, 2016

This calibration cenificata documants the traceabllity 1o nalional stan dards, which realize Ik physical units ol measurements {S1).
The measurementis and the unc arlainties with confide nce probability are given on the loliowang pages and are par of the canificate.

All calibrations Bave baen conducted In the closed laboratory facllity: envirommaent tarmperature (22 + 3)°C and humidity < 70%

Calibration Equipment uzad (METE critical for ealibation)

Primary Standards D& ) Cal Date (Cortifieate Me.) Sehaduled Calibration
Porwer mater NRP SM: 104778 OE-Apr-16 (Mo. 217-02280/02239) Aapr-17
| Porwer semgor NRP-Z91 S 103244 O6-Apr-16 (No. 217-02268) Apr1?
Power semaor MEP-Z91 Sh: 105245 06-Apr-16 (Mo. 217-02289) Apra7
Reference 20 9B Altenuator Sh: 5058 {20k) 05-Apr-16 (Mo, 217-02292) Apr-17
Type-N mismaich combinalion Skl 5047.2 / 06327 05-Apr-16 [MNo. 217-02295) Aprd ¥
Reference Probe EX30V4 Sh: 7343 15-Jun-18 (No. EX3-7340_Junig) Jun7
DAES Sk B 30-Dec-15 (Mo, DAES-601_[2oc15) [Cec-16
Secondary Standards (V] Check Date (ir house) Schaduled Check
Power meter EPI-4424 Sih: GB3IF4B07T04 07-Oct-15 (in house chack Oct-16) In house check: Ocl-18
| Power sensor HP B481A SM: US37292783 07-0e1-15 [ Bouse chack Ocl-15) In house check: Ocl-18
Power sensor HP 84814 SM: MY410%2317 07-Oct-15 {in houso chock Ot 16) In howse check: Oct-18
AF generator RES SMT-06 | SM: 100372 15=Jum=15 {in house check Ocl+16) In howse check: Oct-18
Megwork Analyzer HP 8753E Sh: US3T390585 18-0c1-01 {in house check Ocl-16) In houss check: Oct17
Hame Fumnclion Signature
Calibrated by: Lei Klysnar Labomtory Technician

Approvad By Kalja Pokovic Tachnical Manager

Issued: Wovember 11, 2016

This calibration cerificate shall mot be reproduced axcept in full withoul willan approval of the laboratory,
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwaizarischer Kallbrierdienst
Service suisse d'dtalonnage
Servizio svizzere di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation Mo.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of ealibration cortificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|IEEE Recommended Praciice 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} IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
pasitioned 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 paoint.
MNo 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: D750V3-1167_Novig Page2of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

Measurement Conditions

DASY system configuration, as far as not given on pags 1.
DASY Version DASYS vsz2.8.8
Extrapolation Advanced Extrapolation
Phantom Moadular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.85 mha/m
Measured Head TSL parameters (22.0+0.2)°C 41.1£6% 0.92 mho/m £ 6 %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL
SAR averaged over 1 ecm? {1 g) of Head TSL Condition
SAR measured 250 mW input power 2.12 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 8.23 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.38 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.39 Wikg  16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Bedy TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (22,0 £0.2)°C 55.6=6 % 0.97 mhoim + 6 %
Body TSL temperature change during test <05°C o~
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Bady TSL Condition
SAR measured 250 mW input power 2.16 Wikg

SAR for nominal Body TSL paramatars

normalized 1o 1W

8.58 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g} of Body TSL

condition

SAR measured

250 mW input power

1.43 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

5.69 W/kg + 16.5 % (k=2)

Cartificate No: D750V3-1167_Nov16
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Bay Area Compliance Laboratories Corp. (Kunshan)

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

Impedance, transformed to feed point 54.102-3.7Q
Raturn Loss -2556dB8

Antenna Parameters with Body TSL

Impedance, transiormed io feed poink 4980 -54i0
Retum Loss -26.44dB

General Antenna Parameters and Dasign

Electrical Delay (one direction) | 1.033ns

After long term use with 100W radiated power, only a slight wamming of the dipole near the leedpoint can be measurad.

The dipole is made of standard semirigid coaxial cabla. The center conductor of tha feading line s directly connected to the
second arm of the: dipole. The antenna is therefore shor-cincuiled for DG-signals. On some of the dipcles, small end caps
are added lo the dipole amns in order 1o improve matching when loaded according te the position as explained in the
“Measurement Conditions® paragraph. The SAR dalta are not affected by this changa. The overall dipole length is still
according 1o the Standard,

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on Qctober 10, 2016

Canificala No: D750V3-1167_Nov1é Page 4 of 8




Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS5 Validation Report for Head TSL

Date: Q08.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3: Serial: D750V3 - SN: 1167

Communication System: UID 0 - CW; Frequency: 750 Mz

Medium parameters used: ['= 750 MHz; g =0.92 S/m; & = 41.1; p= 1000 kg/m*
Phantom section: Flat Section

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

DASYS2 Configuration:
*  Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
= Sensor-Surface: .4dmm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 30.12.2015
= Phantom: Flat Phantom 4.9L; Type: QDROODP49AA: Serial: 1001
« DASYS252.88(1258): SEMCAD X 14.6.1007372)

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

Reference Yalue = 58.22 V/m; Power Drifi = 0.01 dB

Peak SAR (extrapolated) = 3.17 W/kg

SARI(1 g} = 2.12 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.82 Wikg

-2.20
-4.40
-6.60

-8.60

-11.00

0dB =232 W/kg =450 dBW/kg

Certificate Mo: D750V3-1167_MNovig Page5of B




Bay Area Compliance Laboratories Corp. (Kunshan)

Impedance Measurement Plot for Head TSL

B How 2816 11:84:44
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Bay Area Compliance Laboratories Corp. (Kunshan)

DASYS5 Validation Report for Body TSL
Date: 08.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1167
Communication System: UID 0 - CW: Frequency: 750 MHz
Medium parameters used: =750 MHz; 6 = 0,97 $/m; & = 55.6: p = 1000 kg/m”

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

DASYS2 Configuration:
*  Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 15.06.2016;
«  Sensor-Surface: LA4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 56,52 Vim; Power Drilt =-0.01 dB

Peak SAR (extrapolated) = 3.20 Wikg

SAR(L gy = 2.16 W/kg: SAR(10 g) = 1.43 W/kg

Maximum value of SAR {measured) = 2.83 Wikg

-2.20
-4.40
-6.60

-11.00

0dB =283 W/kg =452 dBW/kg
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Impedance Measurement Plot for Body TSL
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Bay Area Compliance Laboratories Corp. (Kunshan)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43, 8004 Zurich, Switzertand

Schwealrerischer Kalibriendienst
Service suisse d'étalonnogo
Servitio svizzero di taratura
Bwiss Calibration Service

Accraditad by the Swiss Accmditalion Sensca (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmaent for the recognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, "Procedure to determing 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, “S5AR 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 cedificate. All figures stated in the cerificate are valid at the frequency indicated.

+ Antenna Parameters with TSL: The dipole is mounted with the spacer to position fts feed
point exactly below the center marking of the flat phantom section, with the arms orlented
paraliel to the body axis.

» Feed Point Impedance and Relurn Loss: These parameters are measured with the dipole
positioned under the liquid filed 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 uncerainty required.

» 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.

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

The reported uncerainty 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%.




Bay Area Compliance Laboratories Corp. (Kunshan)

Measurement Conditions

DASY system configuration, as far as not given on page 1,
DASY Version DASYS VEz.8.8
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacear
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The fallowing parameiers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 401 1.37 mha'/m
Measured Head TSL parameters (22002 "C FHH=6% 1.38 mho/m = 8 %
Head T5L temperature change during test <05°G | _— —_
SAR result with Head TSL
SAR averaged over 1 cm” {1 g) of Head TSL Caondition
SAR measuned 250 mW input powear .31 Wikg

SAR for nominal Head TSL parameters

nofmalized to 1W

36.8 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g} of Head TSL

condition

SAR maasurad

250 mW input power

.07 Wikg

SAR lor nominal Head TSL paramelads

normalized to 1W

19.7 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calcutations ware applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 534 1.48 mho'm
Measured Body TSL parameters (22.0£0.2)°C B22+65% 1.48 mho/m = 6 %
Bady TSL temperature change during test <0.5°C — -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Candiion
SAR maasured 280 mW input power 8.32 Wik

B4R for nominal Body TSL parametens

normalized to 1W

37.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Bady TSL

pandilion

S5AR measurad

250 mW input power

5.05 Wikg

SAH for nominal Body TSL parameters

narmalized 1o 1TW

20.2 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed pednt 50.5 £k + 0.0 i}
Retun Loss -45.4 dB

Antenna Parameters with Body TSL

Impadanca, transformed to feed point 4500 + 0.2 [0
Retum Loss -27.4 dB

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.224 s

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

The dipole is made of standard semirigid coaxial cabée, The center conductor of the feeding fine is directly connected to the
sacond arm of the dipole. The amenna is therefore shon-circulted for DC-signals. On gome of tha dipoles, small end caps
are added to the dipole arma in order to improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length is still
according to the Standard.

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connactions near the
feedpoint may be damaged

Additional EUT Data

Manufactured by EPEAG
Manufactured an Septembar 30, 2014
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DASYS Validation Report for Head TSL

Date: 09.07.201Z
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Tvpe: D1750V2; Serial; D1750V2 - SN:1140

Communication System: UID 0 - CW: Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; o = 1.38 $/m; & = 38.8; p = 1000 kefm’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TECYANS] C63.19-2011)

DASYS2 Configuration:
#  Probe: ESIDVI - SN3205,; ConvFi5.2, 5.2, 5.2% Calibrated: 30.12.2014;
» Scnsor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial; 1001

« DASYSZ 5188(1227) SEMCAD X 14.6.1007331)

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

Reference Value = 94,36 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.7 Wike

SAR(] g) =931 Wikg; SAR(10 g) = 4.97 Wikg

Maximum value of SAR (measured) = 11.5 Wikg

-3.37
-b.74
-10.10

-13.47

-16.84

0dB = 11.5 W/kg = 10.61 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 09.07.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1140

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

Medium parameters used: f = 1750 MHz; o = 1.48 S/m; &= 52.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: ESIDV3 - SN3205; ConvlF(4.88, 4.88, 4 88); Calibrated: 30.12.2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (back); Type: QDODIPS0AA: Seral: 1002

DASYS2 52.8.8(1222); SEMCAD X 14.6.10(T331)

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: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 15.9 W/kg

SAR(I gh = 9.32 W/kg: SAR(10 g) = 5.05 Wikg

Maximum value of SAR (measured) = 11.7 Wikg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 11.7 Wikg = 10.68 dBW/kg
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Impedance Measurement Plot for Body TSL
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