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Appendix C. Probe Calibration Data:
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Client

Certificate No: Z14-37115

CALIBRATION CERTIFICATE

4 B
Object

ES30VS - SM:3023

Calibration Procedurs|s] TMC-0S-E-02-105

Cafipration Procedures for Dosimetnic E-fisld Probes

Zalibration date Ciciober 22, 2014

This calibration Certficate documents the fraceability to nationa! standards, which realize the physical unis of
measuremants| 3. The measurements and the unceraintes with confidence prebabisty are given on the following

oages and are part of the certficate.

Al calibratons hawve been conducted in the closed laboratory facility: emdronment temperature(z2e3p and

numidiny=T0%.

Calibration Eguipment wsed [MATE critical for calibration)

Primary Standards D& Cal Date(Calibrated by, Certificate Mo} Scheduled Calibration
Power Meter NRPZ 101818 01-Jul-14 (CTTL, Mo.J14X02146) Jun-15
Power sensor  MRP-ZEB1 | 101347 01-Jul-14 {CTTL, Mo 14502146) Jun-15
Power sensor  MRP-ZB1 | 101348 0-Jul-14 (CTTL, Mo 14X02146) Jun-15
Refersnce 10dBAttenuater | ETOS20 12-Dec-12({TMC Mo.JZ12-B57) Dec-14
RefersncelldBAttenuator | BTOZET 12-Dec-12({TMC No.JZ12-B66) Dec-14
Refersnoe Probe EXIDVE | SN 3617 2E-Aug-14(SPEAG Mo EX3-2017_Augid)  Aug-15
CAE4 SN 1331 23-Jan-14 (SPEAG DAEL-1321_Janid)  Jan-13
Secondary Standards D # Cal Date|{Ca'brated by, Cerificate Mo} Schedu'ed Calibraton
Signa'GeneratorGITO0A | 6201052805 01-Jul-14 (CTTL, Mo.J14x02145) Jun-15
Metwork Analyzer ESITIC | MY48110673  15-Feb-14 (TMC, Mo JZ14-TE1) Feb-15
MHams Function Signaiure
Calibrated by: Wu Zongying SAR Test Engineer
Rewiewed by: i Dianyuan SAR Project Leader
Approved by: Lu Bingsong Creputy Director of the laboratory

ssued: Cotober 23, 2014
This calibration cerificate shall not be reproduced excapt in full without written approval of the laboratory.
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Glossary:

TSL tizzue simulating liguid

MNORMx gz sensitivity in free space

ComF sensitivity in TSL/ MORMx, vz

DiZP diode compression point

CF crest factor | 1/duty_cycle) of the RF =ignal
ABCD modulation dependent limeanzation paramsters

Palarization < & rotation arcund probe axis
Palarization 3 B rotation arownd an axis that is in the plane nomal o probe axis (at measurement center), |
&= is normal o probe axis

Conmnector Angle  information used in DASY system to aiign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Pesk Spatial-fAveraged
Specific Absomplion Rate (SAR) in the Human Head from Wireless Communications Devices:
feasurament Technigues®, June 2013

b IEC G2208-1, "Procedure to measure the Spedfic Absorption Rate (SAR) for hand-held devices usad
in close proximity to the ear (frequency range of 300MHz to 3GHz)", Febraary 2005

Methods Applied and Interpretation of Parameters:

«  NORMx y 20 Assessed for E-field polarization 8=0 (f2B00MHz in TEM-cell; f= 1800MHz: waveguids).

MORENM:y.z are only intermediate valuss, e, the uncertainties of NORM:, vz does not effect the

E* -figld uncertainty inside TSL (see below CarvF).

®  NORMTx pz = NORMx v 2* frequency_responae [see Frequency Response Chart). This
Inearization is implemsantad in DASYS software versions later than 4.2 The uncertainty of the
frequency response is included in the stated uncertainty of ConE.

« [DCPx yz DCP are numerncal linsarizalion parameters assessed based on the data of power sweep
{no uncertainty required). DCP does not depsnd on freguency nor media.

# PAR: FAR is the Peak fo Average Ratio that is not calibrated but determined based on the signal
characiensiics.

Axpz Bx o Cx gz WREyzAB.C are numencal linsarization parameters assessed based an the
data of powser swesp for specific modulation signal. The paramsters do not depend on frequency nor
media. YR is the maximum calibration range expressed in RMS voltage across the dicds.

# Comvl and Boundary Effect Paramefers: Assessad in flat phantom using E-field {or Tempsraturs
Transfer Standard for f2B00MHzZ) and inside waveguide wusing anahdical field distributions based an
power measurements for f >B000Hz. The same sefups are used for assessment of the parameters
apphed for boundary compensation (alpha, depth) of which typical uncertainty valusd are given.
These paramsters are used in DASYS soffeware to improve probe accuracy dose o the boundary.
The sensitivity in TEL corresponds to MORM:x,wz" ConvF whereby the uncertainty comresponds o
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the walidity fromt508Hz tox100MHz.

#  Spherical isoiropy (30 deviabion from eafropy): ina fisld of low gradients realized using a flat
phantom exposed by a patch anfenna.

«  Senzor Offzet The sensor offs=t comesponds fo the offset of virtual measurement cenier from the
probe fip (on probe axis). Mo tolerance required.

« Connecfor Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainby required).

Cemificate Mo: Z14-97115 Fage 2of 11
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Add: Mo 51 Xneyuen Road Fidia= Districs, Begpng. 100191, China
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E-mail: cteifechinattl com Estp: o chinastl o

Probe ES3DV3

SN: 3028

Calibrated: October 22, 2014
Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)

Cemificate Wo: Z14-37115 Page 3of 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Mormi{pvivim)*)© 1.16 27 1.21 =10.5%
DCP{mW)* 105.8 103.2 103.2
Modulation Calibration Parameters
Ui Commumication A B C O VR Unc*
System Mame d8 dEpW dB m (k=2}

] Cw X 0.0 0.0 1.0 0.00 28249 +2.2%

Y 0.0 0.0 1.0 282.0

Fi 0.0 0.0 1.0 280.3

Corresponds o a coverage probability of approximately 85%.

The reported uncertainty of measurement iz stafed as the standard uncertainty of
Measurement muliiplied by the coverage factor k=2, which for a normal distribution

* The uncertainties of Morm X, Y, £ do not affect the E”-field uncerainty inside TSL {see Page 5 and Fage &).

* Mumerical linearization parameter: uncertaimty not required,

* Uncertainly is determmed using the max. dewiaton from linear response applying rectangular distribution

and is expressed for the square of the field value,

Cemificate Mo: Z14-97115 Page4of 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Head Tissue Simulating Media

~ - ]

f MHz]" Pem" C“"C:s"fmh;f" ConvF X | ConvF ¥ | ConvF Z | Alpha® [:::: Uﬂl_'::
750 110 0.88 536 538 536 | 037 | 144 | +12%
335 415 0.50 510 5.18 519 | 033 | 142 | +12%
1750 401 1.7 407 407 407 | 055 | 134 | £12%
1000 40.0 1.40 488 488 488 | 070 | 123 | +12%
2300 05 167 452 452 352 | 080 | 117 | =12%
2450 302 1.80 42 221 321 | 008 | 104 | +12%
2800 30.0 1.06 406 406 406 | 08 | 111 | +12%

* Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to £50MHz. The
uncertainty is the R55 of ConvF uncertainty at calibration frequency and the uncerainty for the indicated frequency band.
" At frequency below 3 GHz. the validity of tissue parameters (e and o) can be relaxed to £10% i hguid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of ssue parameters (e and o) is
restricted to £5%. The uncerainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

5 Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the bowndary.

Cemificate Mo: Z14-07115 Page jof 11
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Body Tissue Simulating Media

m T e

f [MHz]" P::‘Iahw ’ Cam::::;::ty ConvF X | ConvF Y | ConvF Z | Alpha® E:;::; :'::_;t'
750 55.5 0.08 8.02 8.02 8.02 0.33 1.88 4+ 12%
838 552 097 8.02 8.02 8.02 0.34 1.78 3 12%
1750 53.4 1.48 4.80 4.80 4.80 0.83 1.30 4 12%
1200 533 1.52 448 4.48 4.48 0.80 1.34 | £12%
2300 529 1.81 4.37 4.37 4.37 0.74 1.25 | £12%
2450 52.7 1.8 4.14 4.14 4.14 0.88 1.35 4+ 12%
22800 52.5 218 4.02 4.02 4.02 0.84 1.18 4 12%

€ Frequency validity of 100MHz only appies for DASY wi.4 and higher (Page 2), else it is restricted to 250MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
" At frequency below 3 GHz. the validity of tissue parameters (¢ and o) can be relaxed to £10% if iquid compensation
formula s appied to measured SAR, values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) s

restrcted to £5%. The uncertainty is the RSS of the Com® uncenainty for indicated target tissue parameters.

© Alpha/Depth are determined during calbraton. SFEAG warmants that the remamning dewviation due o the boundary

effect after compensation s always less than £ 1% for frequencies below 3 GHz and below £ 2% for the frequencies

between 3-8 GHz at any distance larger than half the probe tp diameter from the boundary.

Cerificate No: Z14-97115 Pagedofll
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Frequency Response of E-Field

(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

0.5 : ;

T ] L]
0 =0 000 1500 2000 2500 3000

= f [MHz
TEM (k2] rae

Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Cemificare Mo Z14-97115 Paga Tof 12
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)

Cemificarz No: Z14-97115 Pagasof 1l
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Dynamic Range f(SARheaq)

(TEM cell, f = 900 MHz)
z
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

=835 MHz, WGLS R9(H_convF) =1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)

Cerificate No: Z14-97115 Page 100f 11




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201510007 Page 100/ 150

m n Colsboration with
w77/ s p e a g
11" CALIBRATICSN LABORATORY

Add: Mo ¥ Xneyuan Reoad, Faidia= Districs, Bsgpng. 100191, China
Tal: =B&-10-52304633-2079 Fax: ~B5-10-52304633-1304
E-muil: citkfichinattl com Eostps Ve chinestl oz

DASY - Parameters of Probe: ES3DV3 - SN: 3208

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 54.8
Mechanizal Surface Detzction Mode enabled
Optical Surface Detection Mode disable
Probe Owerall Length 33Tmim
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter dmm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mimi
Probe Tip to Sensor £ Calibration Point Z2mimi
Recommended Measurement Distance from Surface Jmm

Cemificate Mo: Z14-97115 Page 10 of 11
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing. China).
under thé Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Parter Engineering AG, Swiizerland)
and TMC. to support FCC (U.S. Federal Communications Conumission) equipment
certification are defined and described in the following.

I) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of’
such companies) are headquartered in the Greater China Region. including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
vear between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement.

2} Only a subset of the calibration services specified in the SPEAG-TMC agreement.
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These are identified in the
following.

a} Calibration of dosimetric (SAR) probes EX3DVx. ET3DVx and ES3DVXx.

i} Free-space E-field and H-field probes. including those used for HAC (hearing
aid compatibility) evaluation. temperature probes. other probes or equipment
not identified in this document. when calibrated by TMC. are excluded and
cannot be used for measurements to support FCC equipment certification.

1i) Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664: that is. “Until standardized procedures are
available to make such determination. the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquiries. including SAR
system verification requirements.”

b) Calibration of SAR system validation dipoles. excluding HAC dipoles.

¢} Calibration of data acquisition electronics DAE3Vx. DAE4Vx and DAEasyVx.

d) For FCC equipment certification purposes. the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA protocol (a separate attachment to this
document).

e) The identical system and equipment setup. measurement configurations.
hardware. evaluation algorithms. calibration and QA protocols. including the
format of calibration certificates and reports used by SPEAG shall be applied by
T™C.

) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems.
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Appendix D. DAE Calibration Data:

&77Lspeaag

CALIBRATION

Add: No.S | Xueyuan Road. Hasdian Diswrict, Beljag, 100191, China
Tel +B6-10-62304633.2218 Fax +86-10-62304633-2209 No. L0570
E-mal: cttlichinanl com 15 sew chingtl an
Client : Auden Certificate No: Z15-97093
CALIBRATION CERTIFICATE
Object DAEA4 - SN- 905
Calibration Procedure(s) £D-711-2-002-01
Calibration Procedure for the Data Acquisiton Electronics
(DAEX)
Calibration date: Juty 16, 2015
This caforation Certificate documents the traceability to national standards, which realize the physical units of

measurermnents(S!), The measurements and the uncertainties with confidence probability are given on the followng
pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D2 Cal Date(Calibrated by, Certificate No, ) Scheduled Calibration
Process Calibrator 753 | 1971018 08-July-15 (CTTL, No:J15X04257) July-16
Name Function Signature

Calibrated by Yu Zongying SAR Test Engineer Qv%
Reviewed by: Qi Dianyuan SAR Project Leader S e
|
Approved by Lu Bingsong Deputy Director of the laboratory F’ M(?VZ,
[t

Issued July 17, 2015
This calibration certificate shall not be reproduced excapt in full without written approval of the latoratory.

Certificate No: Z15-97003 Page 1 of 3
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ﬁl in Coxmmonemm =

Add: No.51 Xueyuan Road. Hndian District. Beying, 100191, (hina

Tel, +86-10-62304633-2218 Fax: +86~10-62304633-2209

E-mmail cHbi@chisant com Hizp:iwwwchinanlcn
Glossary:
DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results,

Certificate No: Z15-97093 Page2 of 3




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201510007 Page 104 /150

ﬁ ; Col.bormnem

Add: No 41 Xoeysan Road, Haidian District, Beging, 100191, China

Tel; +86-10-62304633.2218 Fax: +86-10-62304633-2209
E-mul: ctiligchinasl com Hezpiwww.chimattl cn
DC Voltage Measurement
AJD - Converter Resalution nommal
High Range 1ILse= 6.1uV full range = -100., +300 mV
Low Range: ILSB = 810V . full range = A 43mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng wma: 3 sec
Eumﬁon Factors X Y z
| High Range 404 672 + 0.15% (k=2) | 405.235 + 0.15% (k=2) | 404.825 = 0.15% (k=2)
| Low Range 398116 £ 0.7% (k=2) | 4.00286 + 0.7% (k=2) | 3.99735+ 0.7% (k=2)
Connector Angle
Connector Angle 10 be used in DASY system 29°x1°

Cetificate No: Z15-97093 Page 3 of 3
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Appendix E. Dipole Calibration Data:
In Collsboration with
LE_L_H_. iIBBZMH

M'
-\ TN

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China "//'/,,l,.\\\\ c NAB'ZS li%442
—~ Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hitp://www emcite.com

Client Certificate No: J13-2-2185

],

1,/

Object D900V2 - SN: 1d086

»

Calibration Procedure(s)

TMC-OS-E-02-194
Calibration procedure for dipole validation kits

Calibration date: August 9, 2013

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
" Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep-13
Reference Probe EX3DV4 | SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ1 2-394) Nov-13
Network Analyzer E8362B | MY43021135  19-Oct-12 (TMC, No.JZ13-278) Oct-13
Name Function Signature
Caise Gy Zheoding §ART£=1 Engineer %%
Reviewed by: QiDianyuan AR ProjectLeader e Z S
FpNed by XiaoLi ~ ~  Deputy Dirsctor of the laboratory

Issued: August 11, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J13-2-2185 Page 1 of 8
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\. 4 in Collsboration with
s p e a g
VI e

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Http://www.emcite.com
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration’is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 300MHz to 3GHz)",
February 2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

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

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

o 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.

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
- DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.7.1137
] Extrapolation Advanced Extrapolation
Phnntor:l Twin Phantom
| Distance Dipole Center - T_SL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 900 MHz + 1 MHz
i Head TSL parameters
The following par and calculations were applied.
b Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL parameters (220+0.2)°C 426+t6% 0.98 mho/m +6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 267mW/g
SAR for r | Head TSL p S normalized to 1W 10.7 mW /g * 20.8 % (k=2)
SAR averaged over 10 ¢m° (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.72mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.87 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
i Nominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (220+0.2)°C 542+6 % 1.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C e -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 263mW/g
SAR for nominal Body TSL parameters normalized to 1W 10.7mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Body TSL Condition
SAR measured 250 mW input power 171mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.94 mW /g  20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Fpedance. transformed to feed point l 49.10-8.85)Q
Return Loss ] -22.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point \ 42.10+0.52)Q
Return Loss \ -21.3dB

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 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 J
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DASYS5 Validation Report for Head TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China

DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz

= Medium parameters used: f = 900 MHz; o = 0.982 mho/m; r = 42.66; p = 1000 kg/m®

Phantgm section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

* *» Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01); Calibrated:20,12,2012

* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: Flat Phantom; Type: QDO00P40CC;
* DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.910 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.11 W/kg

SAR(1 g) = 2.67 W/kg; SAR(10 g) = 1.72 W/kg

Maximum value of SAR (measured) = 3.43 W/kg

dB
0

-5.68

-11.35

-17.03

-22.70

-28.38

0 dB = 3.44 W/kg = 5.36 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 900 MHz; Type: D300V2; Serial: D900V2 - SN: 1d086
Communication System: CW; Frequency: 900 MHz;
Medium parametgrs used: f = 900 MHz; o = 1.023 mho/m; er = 54.207; p = 1000
kg/m® .
Phantom section: ELI 4.0
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
«  Probe: EX3DV4 - SN3846; ConvF(9.01,9.01,9.01) ; Calibrated:20.12.2012
« Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
« Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: ELI 4.0; Type: QDOVA001DB;
« DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.362 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.90 W/kg

SAR(1 g) = 2.63 W/kg; SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.33 W/kg

dB N ST
0

-5.56

1112

-16.68

-22.24

-21.79

0 dB = 3.31 W/kg = 5.19 dBW/kg
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Impedance Measurement Plot for Body TSL
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing, China),
under te Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, to support FCC (U.S. Federal Communications Commission) equipment

" certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement.

2) Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These are identified in the
following.

a) Calibration of dosimetric (SAR) probes EX3DVx, ET3DVx and ES3DVx.

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FCC equipment certification.
Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664 that is, “Until standardized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquiries, including SAR
system verification requirements.”

b) Calibration of SAR system validation dipoles, excluding HAC dipoles.

¢) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx.

d) For FCC equipment certification purposes, the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA protocol (a separate attachment to this
document).

¢) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by
T™MC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems.

ii
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3) The SPEAG-TMC agreement includes specific protocols identified in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall, upon request, provide copies of documentation to
the FCC to substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMC QA
brolocol shall be performed between SPEAG and TMC at least once every 12
months. The ILCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FCC agreements to remain valid.

b) Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
under the program are also issued by SPEAG.

¢) The calibration equipment and measurement system used by TMC shall be
verified before each calibration service according to the specific reference SAR
probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commence. TMC shall maintain records of the
measurement and calibration system verification results for all calibrations.

d) Quality Check of Calibration (QCC) certificates shall be performed by SPEAG at
least once every 12 months. SPEAG shall visit TMC facilities to verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

4) A copy of this document, to be updated annually, shall be provided to TMC clients
that accept calibration services according to the SPEAG-TMC Dual-Logo calibration
program, which should be presented to a TCB (Telecommunication Certification
Body). to facilitate FCC equipment approval.

5) TMC shall address any questions raised by its clients or TCBs relating to the SPEAG-
TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical
issues.

Change Note: Revised on June 26 to clarify the applicability of PMR and Bundled probe calibrations
according to the requirements of KDB 865664.
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D900V2, serial no. 1d086 Extended Dipole Calibrations

Referring to KDB 865664D01V01r03, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

D900V2, serial no. 1d086

900 Head 900 Body
Real Real
Date of Return-Loss Delta Delta Return-Loss Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
(ohm) (ohm)
2013-8-9 -22.3 49.2 -21.3 42.1
2014-8-8 -22.21 0.41 49.12 -0.08 -21.1 0.94 42.25 -0.15
2015-8-4 -22.1 0.9 48.4 -0.8 -21.4 -0.5 43.1 1.0

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Dipole Verification Data>- D900V2, serial no. 1d086

900MHz Body

900MHz Head

o
IFBW 20 kHz

Stop 1GHz [

1 Start 800 MHz e 30 kHz

Stoo 1 GHz 71
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Client Certificate No: J13-2-2184

Object D1750V2 - SN: 1021

r

Calibration Procedure(s)

TMC-0S-E-02-194
Calibration procedure for dipole validation kits

Calibration date: August 2, 2013

This calibration Certificate documents the traceability to national standards, which realize the physical
units of measurements(S1). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep -13
Reference Probe EX3DV4 | SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer E8362B MY43021135 19-Oct-12 (TMC, No.JZ13-278) Oct-13

Name Function Signature
Calibrated by: Zhao Jing Rkt e &b

Reewia sy Qi Dianyuan .f SAR Project Lzader %
Approved by: Xiao Li de laboratory

Issued: August 6, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 300MHz to 3GHz)",
February 2005

c) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

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

e 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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.7.1137
Extrapolation Advanced Extrapolation
Phanmrg Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mho/m
Measured Head TSL parameters (220£02)°C 406+6 % 1.35 mho/m £ 6 %
Head TSL temperature change during test <05°C - s
SAR result with Head TSL
SAR averaged over1 ¢z (1 g) of Head TSL Condition
SAR measured 250 mW input power 854mW/g
SAR for | Head TSL p s normalized to 1W 34.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Head TSL Condition
SAR measured 250 mW input power 455mW /g
SAR for nominal Head TSL parameters normalized to 1W' 18.3 mW /g £ 20.4 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.4 1.49 mho/m
Measured Body TSL parameters (220:02)°C 53416% 1.52 mho/m £ 6 %
Body TSL temperature change during test <0.5°C — —
SAR result with Body TSL
SAR averaged over 1 ¢m” (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.52mW /g
SAR for nominal Body TSL parameters normalized to 1W 37.5 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 506 mW /g
SAR forr | Body TSL p normalized to 1W 20.1 mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.30-0.22)Q

Return Loss -31.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.50-2.36jQ

Return Loss -27.5dB

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 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

hﬁanufadured by SPEAG

Certificate No: J13-2-2184 Page 4 of 8




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201510007 Page 120/ 150

TVMLOGE e

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: Info@emcite.com Hittp/Aww emcite com
DASYS Validation Report for Head TSL Date: 02.08.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz
Medigm parameters used: f = 1750 MHz; o =1.35 mho/m; er = 40.554; p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
* Probe: EX3DV4 - SN3846; ConvF(8.39, 8.39,8.39); Calibrated:20,12,2012
* Sensor-Surface: 2mm (Mechanical Surface Detection);1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: Flat Phantom; Type: QD0O00P40CC;
* DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92.999 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 15.5 W/kg

SAR(1 g) = 8.54 W/kg; SAR(10 g) = 4.55 W/kg

Maximum value of SAR (measured) = 12.2 W/kg

-12.18

-18.27

-24.36

-30.45 At e e L

0dB=12.1 W/kg = 10.81 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 02.08.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz;
Medium parametgrs used: f =1750 MHz; o = 1.524 mho/m; er = 53.401; p = 1000
kg/m
Phantom section: Flat Phantom
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
* Probe: EX3DV4 - SN3846; ConvF(7.63,7.63,7.63) ; Calibrated:20.12,2012
* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: ELI v4.0 1033;Type: QDOVA001BB;
* DASYS52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.233 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.52 W/kg; SAR(10 g) = 5.06 W/kg

Maximum value of SAR (measured) = 13.5 Wikg

-13.62

-20.43

-27.24

-34.05

—

0dB = 13.6 W/kg = 11.33 dBW/kg
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' In Collaboration with
s p e a gq
A CALIBRATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax +86-10-62304633-2504
E-mail: Info@emcite.com Http://www emcite. cor

Impedance Measurement Plot for Body TSL
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D1750V2, serial no. 1021 Extended Dipole Calibrations

Referring to KDB 865664D01V01r03, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

D1750V2, serial no. 1021

1750 Head 1750 Body
Real Real
Date of Return-Loss | Delta Delta | Return-Loss Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
(ohm) (ohm)
2013-8-2 -31.0 46.3 -27.5 49.5
2014-8-1 -28.7 7.4 49.9 3.6 -25.5 73 49.1 -04
2015-7-31 -29.5 4.8 48.8 2.5 -27.7 -0.7 51.0 1.5

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.
<Dipole Verification Data>- D1750V2, serial no. 1021

1750MHz Head 1750MHz Body

1.000U [F1]

1 Stant 185 GH: [FBW 30 kHz Stop 1,85 GH: [/l 1 Start 165 GHz TFBW 30 kHz Stop 1.85 GH2 [&0)1
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Calibration Laboratory of S, Schwaizerischer Kalibri

Schmid & Partner — O S sl d'étalonnage
Engineering AG bor =3 C servisio svizzero & tarstura

Zeughausstrasse 33, 8004 Zurich, Switzerland % ‘/'/T\?_‘_‘\? S swiss Catibeation Service
Accrecited by the Swas Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servics is one of the signatories 1o the EA

Multilateral Ag for the recognition of calibration certificates

crent  SMQ (Auden) Certificate No: D1900V2-5d194_Jan15
|CALIBRATION CERTIFICATE

Otect D1900V2 - SN: 54194

Calbeation procacure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibraton date: January 07, 2015

Thes calbration cortificate documents the traceatility to national standerds, which realzs the physical units of measurements (S4)
The measuremants and the unceaintks with confidenca probabiity are given on the fellowsng pages and are part of the cerificate

Al caltrations have Dean conductad in the closed aboratorny faciity: amiranment tempamture (22 = 3)°C and humidity < 70%

Calbmation Equipment usad (MATE crbcal Yor calbeation)

Primary Standards |ID# Cal Date (Cortificate No.) Schadusd Caltrestion B
| Powar meter EPM-442A GB37480704 07-0c2-14 (No. 217-02020) Oct-15

Pawer sersor HP B4B1A US37292783 07-Oct-14 (No. 21702020} Oct-18

Pawer sersoc HP B481A MY41082317 07-Oct-14 (Mo, 21702021} Oct-15

Referance 20 o8 Attoruasor SN: 5068 (20k) 03-Apr-14 (No. 217-01918) Apr-15
| Type-N mismaich combination SN: 5047 2 7 06327 O3-Apr-14 (No. 217.01821) Apr-154

Referance Probe ESIOVI SN; 3206 30-Dec-14 (No. ES3-3205_Decid) Dec-15

DAES SN: 801 16-Aug-14 (No. DAE4-601_Augtd) Aug15

Secondary Siandards D2 Chwck Date (in house| Schedued Chack

AF generator RAS SMT-06 100005 D4-A09-5% (In howss check Dct-13) In house chack: Oct-16

Network Aradyzor B2 8753E USITIG06ES S4205 18-0ct-01 (in house chack Oct-14) In house chack: Oct-15

Name Function Sigratu
Cabratod by Claudo Lcibler Lsboratory Techaician R

Appeoved by Kafa Fokovic Technical Manager %f//g

Issuad: January 7, 2015

This calbeation cerificate shal not be reproduced ascepl In full without written spproval of the laboratcry
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Calibration Laboratory of PR incdi
Schmid & Partner SN s i s
Engineering AG % C Sarvizio svicaero @ terstrn
Zoughausstrasse 43, 8004 Zurich, Switzertand {'/, //-T\\ ‘\F s Swiss Calibration Service

)

I

ACCrailed by the Swiss Accredtation Senvice (SAS) Acereditation No.: SCS 0108
The Swiss Accreditation Service ks one of the signatories to the EA
Multiateral Agresment for the recognition of calibration certiticates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) 1EC 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

¢) KDB 865664, “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 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 Returmn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Certificate No: D1900V2-55154_Jan15 Page20of 8
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 9z = 5 mm
Frequency 1900 MHz + 1 MHz
Head TSL paraimtcrs
The following parameters and caklations were agpliod,
. Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters 220+02)°C 401 8% 1.38 mho/m £ 8 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mWV input power 10.1 Whg
SAR for nominal Head TSL parameters normabized 10 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditicn
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The fellowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 533 1.52 mhaim
Measured Body TSL parameters (220+02)°C 533:26% 1.50 mho'm £ 6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 9.95 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 40.1 Wkg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.31 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg = 16.5 % (k=2)

Certificate No: D19DOV2-54184_Jan15
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 537Q+489Q
Retum Loss -245d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4890+51jQ
Return Loss -256dB

General Antenna Parameters and Design

| Electrical Detay (one direction) | 1.201 ns

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

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 shoet-clrcuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded accarding to the position as explained in the
"Measurerment Conditions” paragraph. The SAR data are not atfected by this change. The overall dipole length is still
according 10 the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 06, 2014

Certificate No: D1900V2-54194_Jan15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 07.12.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d194

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

Medium parameters used: f = 1900 MHz; o = 1.39 S/m; &, = 40.1; p = 1000 kg/m’*
Phantom section: Flat Section

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

DASYS2 Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(3, 5, §): Calibrated: 30 12.2014:
* Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601, Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001

o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 98.35 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.5 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.32 W/kg
Maximum value of SAR (measured) = 12.7 W/kg

R
10.4%

11,

S

0dB=127 W/kg = 11.04 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 07.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d194

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

Medium parameters used: = 1900 MHz; o = 1.5 S/m; & = 53.3: p = 1000 kglm"
Phantom section: Flat Section

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

DASYS52 Configuration
+  Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS5252.8.8(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=Smm, dy=5mm, dz=5mm

Reference Value = 95.88 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) = 9.95 W/kg: SAR(10 g) = 5.31 W/kg

Maximum value of SAR (measured) = 12.6 Wikg

2er

wn

0 dB = 12.6 W/kg = 11.00 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerisc
Schmid & Partner % S Setvoo:::n:- a::::::m“
Engineering AG g C  servirio svizzero tarsturs
Zeughausatrasse 43, 8008 Zurich, Switzerland %Y ‘ﬁhy‘ S Swiss Calibration Service
Accrediied by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibeation certificates

cliert  SMQ (Auden) \ Certificate No: D2450V2-955 Jan15/2
CALIBRATION CERTIFICATE (Replacement of No: D2450V2-955_Jan15
oot D2450V2 - SN: 955

Caloration peocedureds) QA CAL-05.v8

Calibration procedure for dipole validation kits abave 700 MHz

Caltration date January 08, 2015

This cafibration cerlficate documants the traceakidity 1o national standards, which malize he CS Urvts of ¢ arts (S1)

oy

The massuremans and the uncertalrtes with confidence probablity are givan on the following pages and are part af the cenficate

Al caibrations have bean conducted in Ihe closed laboratory faciity: anvronment enperature (22 + 3°C and humidity < 70°%.

Caiibration Equipment used (MATE critical Sor calbeation|

Prmary Stancards D # Cal Dats (Carifi No.) Scheduled Calibration
Poweer meter EPM-442A GE37480704 07-Oct-14 (No. 217-02020) Oc1-15

Powee sensor HP 84814 Us37292763 07-0ct-14 (Mo, 21702020 Oct-15

Power sansor HP 84814 MY&1092317 07-Oct-14 (No. 217.02021) Oct-15

Refarance 20 dB Atlenuator SN: 5058 (20k) 0G-Apr-14 (No. 217-01918) Ape-15

Type-N mismatch combirasion SN: 5047.2/ 06327 0G-Apr-14 (No, 217-01421) Apr15

Refarsnce Probe ES30VS SN: 2208 30-Dec-14 (No. ES3-3206_Dec14) Dec-15

DaAE4 SN g0 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

S y Standaros |Ds Chack Date (in house) Scnaduled Check

RF generstor RES SMT-06 100005 04-Aug-86 (in housa chack Oc113) In house check: Oct-16
Netwark Analyzer HP 8783€ US3T300585 S4206 18-0ct-01 (in house check Oct-14) In house check: Oct-15

Name Furction w ~
| Calbvated by Claudio Leubler Laboratory Technician ! E

—

| Approwed by Katia Pokove Tochnical Managar g:/é ~

lssued Februsry 10, 2015

This calibranon cedificate shall not be reproducsd aacept in lull without written spproval of the laborasory
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The Swiss Accreditation Service Is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibration certiticates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) KDB 865664, “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 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
paraliel to the body axis.

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

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

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

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

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

Cendicate No: D2450V2.955_Jan152 Page 20 8
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Measurement Conditions

DASY system configuration. as far as not gven on page 1.
DASY Version DASYS vsz88
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 men with Spacer
Zoom Scan Resolution dx, dy, dz2 =5 mm
Frequency 2450 MMz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
: Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters {220+£02)°C 307+6% 184 mho/m £+ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm”® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Head TSL parameters normalized to W 52.4 Wikg 2 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW Input power 6.12 Wikg
SAR for nominal Head TSL parameters normakzed to 1W 24,4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.95 mhao/m
Measured Body TSL parameters (220=202)°C 510=26% 203 mho/m £ 6%
Body TSL temperature change during test <05°C - —~
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Cendition
SAR measured 250 mW input power 13.8 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 53.7 Wikg £ 17.0 % (kn2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.36 Wikg
SAR for nominal Bady TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)

Cartificate No: D2450V2-855_Jan15/2
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance. transformed to feed paint S5480+35M
Retum Loss -249 9B

Antenna Parameters with Body TSL

Impadance. transformed to feed point 512Q+4940
Retum Loss -26.0dB

General Antenna Parameters and Design

| Electricat Delay (one direction) | 1.165 ns

After long term use with 100W radiated power, enly & slight warming of the dipole near the feedpaint 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 1o improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data

Manutactured by SPEAG
Manutacturad on August 05, 2014
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DASYS5 Validation Report for Head TSL

Date: 08.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

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

Medium parameters used: f = 2450 MHz; o = .84 S/m: &, = 39.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvFi(4.45, 4.45, 4.45), Calibrated: 30.12.2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

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

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 101.2 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.5 Wrkg

SAR(I g) = 13.2 W/kg; SAR(10 g) = 6.12 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

-5.00

-15.00

-20.00

-25.00

0dB =175 W/kg = 1243 dBW/kg
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Impedance Measurement Plot for Head TSL

8§ Jan 2013 11:34@15%
L A4S0, 000 2

LRl &1 225,21 pt
i~
¥
/

H2 334 Lo S OB/ REF -20 B 11-24,922 4B 2 432,290 220 NHz

e —

A s
~ — e
o
r%

Fry 3

Hi¢

Cenificate No. D2450V2-855 _Jan15/2 Page 6ol 8




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO: TS201510007 Page 139 /150

DASYS Validation Report for Body TSL

Date: 08.01.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

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

Medium parameters used: f = 2450 MHz; 0 = 2.03 $/m; &, = 51; p = 100D kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C62.19-2011)

DASYS2 Configuration:
. Pn.'\hc: ES3DV3 - SN3205; ConvF(4,17, 4.17, 4.17): Calibrated: 30.12,2014:
e Seasor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 {back): Type: QDODOPSOAA: Serial: 1002

« DASYS52 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:
Mcasurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Vilue = 97.96 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28 8 W/kg

SAR(1 g) = 13.8 W/kg: SAR(10 g) = 6.36 W/kg

Maximum value of SAR (measured) = 18.3 Wikg

-15.00

-20.00

-25.00

0dB = 18.3 Wikg = 12.62 dBW/kg

Cedtificate No. D2450V2-955 _Jan152 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughsusstrasse 43, 8004 Zurich, Switzerland

4,,//\\\_>"
Aol

Schwelzerischer Kalibrierdsenst
Service sulsse détalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accredied by the Swiss Accredtaton Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.: SCS 108

Calbeation proceduns|(s)

Calbration date:

Primary Standards

QA CAL-05.v8

Muttilatoral Agr for the 9 of certificates

client  Auden Certificate No: D2600V2-1058_Juni14
CALIBRATION CERTIFICATE

Objact D2600V2 - SN: 1058

Calibration procedure for dipole validation kits above 700 MHz

June 23, 2014

Calbeation Equipment used (MATE criical far cal wation)

0¥

Cal Date (Cenfticate No )

This calibration certicate documents the raceaidity 1o nationsd Standards, which malize 1 physical units of messuremels (S1)
The messurements and the Lncenainties with confidence probadily are given on the fiknaing pages and are pan of the ceniticate

Al catbratons have bean conductad In the clased Wooeatony facilly’ anvesnmant lemparature (22 « 3°C and humidly < 70%

Schechied Calbation

Powar meter EPM-4424
Powar senaor HP B431A
Pawar sensor HP B481A
Raterance 20 0B Alterustor

Ralerance Probe ES3OVI

Type-N mismatch combination

GB374B0704
USSrza27ed
MY41062317

SN 5058 (20%)
SN 5067.2 /05327
SN 3205

DAES SN 61
Sacondary Standares Dy
AF ganerstor RES SMT-06 100008
Natwork Analyzer HP 8753€ USI7330585 Sa206
Name
Calbrated by: Michaal Waber
| Approved by Katja Pokovic

09-0ct-13 (No. 217-01827)
09-0ct-13 (No. 217-01827)
09-0ct-13 (No. 217-01628)
G3-Apr-14 (No. 217-01878)
03-Apr-14 (No. 217-01827)
30-Dec-13 (No. ES3-3205_Dec13)
30-Apr-14 (Ne. DAEA-601_Apr14)

Check Date (in house)

04-Aug-99 (in house check Oct-13)
18-0c2-01 {in house check Oot-13)

Function
Labaoratory Technician

Technical Manages

Oct-14
Oct-14
Oct1-14
Ape-15
Ape-15
Dag-14
Ape-15

_ Scheduled Check

In house check: Ccl-16
In house check: Oct-14

Signature

Ml

Tha colbeation corvficants =hal not be reproduced sxcept in full without wiitten approval of the laborasory.

l2sued: Juna 23, 2074

Certificate No: D2800V2-1088_Jun14

Page 10f8
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Calibration Laboratory of 2 e, iz b Bl
Schmid & Partner Su=as, g g AT

Engineering AG PR Sarvizia svizzers di taratura
Zoughausstrasse 43, 6004 Zurich, Switzarianc ';ﬁf' S  swiss Calibration Service

RELITI P L

Accredied by the Swiss AccredBalion Senice (SAS) Acereditation Ma,: SCS 108
The Bwiss Acereditation Service is one of the signatores b the EA
Wutilateral Ag T T 1hei gnition of caliiration cenificaes
Glossary:
TSL tissue simulating liguid
ConvF sansitivity in TSL / NORM x,v.z
MIA 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 Technigues”, June 2013

by IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity fo the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Reguirements for 100 MHz to 6 GHz™

Additional Decumentation:
d) DASY4'S System Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conditions: Further details are available from the Validation Repon at the end
of the cerificate. Al figures stated in the certificate are valid at the frequency indicated,

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

« Feed Point impedance and Aefum Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Relum Loss ensures low
reflected power, Mo uncertainty required.

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

+  S5AR measurad: 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.

+ 5AR 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 measurament
multiplied by the coverage factar k=2, which for a normal distribution corresponds to a coveragea
probability of approximately 95%.

Certdficate No: DREI0V2-1058_Jun14 Fage 2 ol B
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Measurement Conditions

DASY sysiarm eanliguration. ag far as nat guen on pags 1.
DASY Version DASYS VE2.6.8
Extrapolation Adwvanced Extrapolation
Phantom Modular Flat Phamem
Distance Dipole Cenier - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, 4 = 5mm
Fregquency 2600 MHz = 1 MHz ]
Head TSL parameters
The lallowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220G 38.0 1.98 mhwam
Measured Head TSL parameters (22.0+0.2)"C 3BO+6% | 2.00 mhodm + 6 %
Head TSL temperature change during test < 0.5 °C ==
S5AR result with Head TSL
SAR averaged over 1 em® (1 g) of Hesd TSL Condition
SAR measunad 250 mid lingut power 14.7 Wikg
S4R for nominal Head TSL pararmetars marrnalizad 1o 1W 57.9 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® (10 gj of Head TSL condition
5AR measured 250 MW inpul power 660 Wikg
5AR tor nominal Head TSL paremetars nonmalized to 1% 26.2 Wikg = 16.5 %= (k=2)
Body TSL parameters
Thie fellowing pararmetens and calculations wers applied.
Temperature Perrmittivity Conductivity
Neminal Bady TSL parameters 22.0°C 625 216 mhafm
Measured Body TSL parametars 220+ 0.2)C EDB 6% 219 mho/m £ 8%
Body TSL temperature change during test = 0.5"C - -
SAR result with Body TSL
SAR averaged owver 1 em® {1 g} of Body TSL Gondition |
SARA measuned 250 i input porwer I 14,4 Wik

SAR for nominal Body TSL parameters

marrnalizad 10 1W 1

56.5 Wikg = 17.0 % (k=2

SAR averaged over 10 em” (10 g) of Body TSL

condition

S8R maasured

250 MW inpul power

B.37 Wikg

SAR for nominal Body TSL paramaterns

normalized o 1%

25.3 Wikg = 16.5 % (k=2)

Cerlificaba Ma: D2G00V2-1065E8_Juni4

Pags 308
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, iranstommad 1o feed point 50,2 {1 - 5.3 j
Fedurmn Loss -24.008

Antenna Parameters with Body TSL

Impedancs, ransfonmed 1o feed ot 45.7 0} - 4.6 i1
Relurn Loss - 23,7 g8

General Antenna Parameters and Design

Electrical Delay (ome deaction) 1,180 ns

After long tenm use with 100W radigted power, only a slight warming of the dipsle near the feedpaint can be measuad,

The dipole is made of standard semangid coaxial cande. Tha center conductor of the feeding line is directly conneacied 1o the
sacond arm of the dipoke. The antenna is theredone short-circuied for DG-signals. On sorme of the dpoles. smell end caps
are addad to the dipola amms in onder to improve matching whan loaded accarding e the position as explained in the
“Measurement Conditions® parsgraph. The SAR data are not affected by this changs. Tha overall dipole lengih is still
aceording to the Standard.

Mo excessive force must be applied 1o the dipole amms, bacavse they might bend or the soldered connections naar the

{eedpoint may be damaged.
Additional EUT Data
| Manutactured by SPEAG
| Mamutaciured on | August 14, 2012

Cortidficate Mo: DREM0V- 1058 _Junid Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 18.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1058

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

Medium parameters used; f = 2600 MHz; 6 = 2 S/m; & = 38; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
+ Probe: ES3DV3 - SN3205: ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30,04,2014
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0OAA; Serial: 1001

o DASYS5252.8.8(1222): SEMCAD X 14.6.10(7331)

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

Reference Value = 103.4 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(I g) = 14.7 W/kg; SAR(10 g) = 6.6 W/kg

Maximum value of SAR (measured) = 19.6 Wikg

A0

mno

0dB = 19.6 Wikg = 12.92 dBW/kg

Certificate No: D26800V2-1058_Jun14 PageSof 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 23.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1058
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parumeters used: = 2600 MHz: a = 2.19 S/m; & = 50.8; p = 1000 kg/m'

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

DASYS2 Configuration:
o Probe: ES3DV3 - SN3205: ConvF{4.24, 4.24, 4.24); Calibrated: 30.12,2013:
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA; Serial: 1002

¢ DASYS252,88(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 = 97.00 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(] g) = 14.4 W/kg: SAR(10 g) = 6.37 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

50

0dB = 19.2 Wikg = 12.83 dBW/kg

Cartificate No: D2600V2-1058_Jun14 Page 7 of B
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Impedance Measurement Plot for Body TSL
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D2600V2, serial no. 1058 Extended Dipole Calibrations

Referring to KDB 865664D01V01r03, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

D2600V2, serial no. 1058
2600 Head 2600 Body
Real Real
Date of Return-Loss | Delta Delta | Return-Loss Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (dB) (%) (ohm)
(ohm) (ohm)
2014-6-23 -24.0 50.2 -23.7 45.7
2015-6-21 -24.4 -1.6 49.9 -0.3 -23.2 24 44.2 1.5

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Dipole Verification Data>- D2600V2, serial no. 1058

2600MHz Head 2600MHz Body

1 Stant2.4 GHz IFBW 30 kHz Stop 2.8 GH:

{Cor]

1 Start 2.4 GHz TFBW 30 kHz Stop 2.8 GHz [T
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