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

Frequency response (normalized‘)
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Uncertainty of Frequency Response of E-field: +7.5% (k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell, f =900 MHz)
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Uncertainty of Linearity Assessment: +0.9% (k=2)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF)
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Uncertainty of Spherical Isotropy Assessment: 2.8% (K=2)
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f=2450 MHz, WGLS R26(H_convF)
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DASY - Parameters of Probe: ES3DV3 - SN: 3028

Other Probe Parameters

Sensor Arrangement Triangular
' Connector Angie (°) 54.7
Mechanical Surface Detection Mode | enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mn“1_
WProbe Body Diameter | - 10mm
i|:lp Length o 10mm
, Tip Diameter 7 - 7 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration POiI:It 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm
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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 & Parmer Engineering AG, Switzerland)
and TMC. to support FCC (U.S. Federal Communicartions Comniission) 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 certitication.

i) Signal specitic 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.

c¢) 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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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
protocol 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

Bodv). to tacilitate FCC equipment approval.

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.

wn
—

Change Note: Revised on June 26 1o clarify the applicability of PMR and Bundled probe calibrations
according to the requirements of KDB 863664,

[3%)

Appendix D. DAE Calibration Data:
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Client : Sunway Certificate No: J13-2-2187
CALIBRATION CERTIFICATE

Object DAE4 - SN: 689

Calibration F’rocedure(’s) TMC-OS-E-01-198

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: July 20, 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

Documenting i

| Process Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-049) July-14
Name Function Signature
Calibrated by: ; e g
Zhao Jing SAR Test Enginee: ;2 Z

' Reviewed by: Qi Dianyuan SAR Project Leader ,72%/
Approved by: Xiao Li Deputy Director of the laboratory %

Issued: August 5, 2013
| This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

Certificate No: JZ13-2-2187 Page 1 of 3
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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: JZ13-2-2187 Page 2 of 3
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range = -1 43mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y 2
High Range 404270 £ 0.15% (k=2) | 404.187 £ 0.15% (k=2) | 404.856 + 0.15% (k=2)
| Low Range 3.95764 £ 0.7% (k=2) | 3.97509 = 0.7% (k=2) | 3.99031 +0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 8750 £1¢

Certificate No: 1Z13-2-2187 Page 3 of 3
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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 & 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
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 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.

ii) 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™MC.

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




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO.: TS201410325001 Page 103 /120

. ]
June 26. 2013

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
protocol 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
Bodv). 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 1o clarify the applicability of PMR and Bundled probe calibrations
according to the requirements of KDB 865664,
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Appendix E. Dipole Calibration Data:

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughsusatrasse 13, 8004 Zurich. Switzertand

Accrediod by B Swiss Actredilation Soraon BAS)
The Swiss Accreditation Service is on of the signateries 1o the EA
Multilatersl Agreement for the recognition of calibration certificates

cliem  SURASY Certificate No: DBISV2-4d154_Jun13

lGALIBHﬂﬂ'lﬂN CERTIFICATE
Sumway

\mm DA35V2 - SN: 4d154

Caltmation procohes(t] QA CAL-05v3

| Galibration procedure for dipole validation kits above 700 MHz
Calitwation dater June 06, 2013

Thea calibwaton carlficai documnts B rncoaldity 2 mabonad sbardards. Muﬂnhmmﬁmmiﬂl
mmﬂunmmmmﬂwunwm e ohowang [uQes and aro par of the codifcats.

Al ealibvaticrs havs bessn corducid iR I Choged kaboriony Recity ity Dt Wempaiers (12 IC and humidity < TOM%.

Calbeation Equipment used (MATE crtcul for callbmasion)

Cartdcatn b DEISV2-401%4_Junid Page 1 ol 8

Standars |08 — Gl Dl {Conficate Mo Schoduiod Calbrahon
Powend mapled EFA-S4IA GEITAB0GTH OB 12 (Mo, 31 701560 O3 |
Powed soneor HP BLATA USITFERTEY 01 bow-12 (Mo, 21 T-01840) Oct-13
Roteonce 20 0B Atterwualer S SO5E (PO O4-Api 13 {Ma. I 700 THE) Api-14
Typee-H mimmatch comisnation SN 5047 3/ 08337 Od-Apr-13 (Mo, H 70173 g1l
Fiolorirscn Probs ESI0VI B 3005 20 Doc-12 (Mo ES32205_DeciT) Desc-13
DAE4 BN 801 P9-Ape-13 (o DAEA-H01_Aprid) Aptid |
Secorsiery Siandards ] Chapci Date {n Pouse) Sohedubed Chisch 1
Power sansor HP BABTA AT DEEINT 1B0ci-02 (in house chach Det11) I o chack. Ogt-13
AF gesseaior FAS SMT-06 100005 Ood-Aasge ) (im house check Dt 11) Iy ot chaok: Oct-13
Matwort Analyhil HP BTSIE | PSS aaas, SACOG 1B-Cict-01 (i Bonsa Chadi Oct-12) in Pems chach: 00113
Fama Foncisdn Sy
Tochrician 'f“ 7
Calitrubed by sl Khyneset Laboratory ’%
Apgeroed by Kt Pokonic Tachnical Maragor ,Zé? ; ~ |
Tnsued. Jura B, 2083 |
Thim cabirason Cetfcate shall fl b o RCmpE i Sull ol writhen appenvsl o B Laboraiony = ____]
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Tevghaussirssse 43, 8004 Turich, Swritreriand

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.2
/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, -|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wircless
Communications Devices: Measurement Techniques®, December 2003

b) |EC 62203-1, "Procedure 10 measure the ific Absorption Rate (SAR) for hand-held
davices used in close proximity to the ear {irequency range of 300 MHz lo 3 GHzY,
February 2005

¢) Federal Communications Commission Giffice of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 10 Radicirequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Poriable Devices with FCC Limits for Human Exposure lo Radicirequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

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 al the frequency indicated.

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

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector 10 the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

o Elecirical Defay: One-way delay batwean the SMA connector and the antenna feed point.
No uncertainty required.

« SAR measured: SAR measured at the stated antenna inpul power.

« SAR normalized: SAR as measured, normalized to an input power of 1 W al the antenna
conneclor.

. 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 commesponds 1o & coverage
probability of approximately $5%.

Conticate Mo: DEISV2-44154_unt3 Pago2ol B






