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DASYS Validation Report for Head TSL Date: 09182015
Test Laboratory: CTTL, Beijing, China
DUT; Dipole 835 MHz; Type: D83ISV2; Serlal: DE3ISV2 - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz:Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o = 0,886 S8/m; &, = 41.95; p = 1000 l:g,"m}
Phantom section: Left Section
Measuremeni Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EXIDV4 - SN3846; ConvF{(9.18, 9.18, 9.18); Calibrated: 9/24/2014;

+ Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn910; Calibrated: 6/16/2015

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/

»  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 59.07 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.48 Wikg

SAR(1 g) = 2.33 Wikg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) = 2.95 Wikg

0 dB = 2.95 Wikg = 4.70 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.18.2015
Test Laboratory: CTTL., Beijing, China
DUT: Dipole 835 MHz; Type: DE35VY; Serial: D35SV - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; a = 0.981 S$/m; &, = 55.99; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS Configuration;

s Probe: EX3DV4 - SN3846; ConvF(9.09,9.09, 9.09); Calibrated: 9/24/2014;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn910; Calibrated: 6/16/2015

+ Phantom: Triple Flat Phuntom 5.1C; Type: QD 000 P51 CA; Serial; 1161/1

s Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mmn,
dy=3mm, dz=5mm

Reference Value = 56.07 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.57 Wikg

Maximum value of SAR (measured) = 3.04 Wikg

0 dB = 3.04 Wikg = 4.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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6.3. D1900V2 Dipole Calibration Certificate

o o I||!I
Adil: No.S| Xucyusn Rond, Huidian District, Beijing, 100191, Ching "v.,'//':\\}*“ CALIBRATION
Tek: +86-10-62304633-2079 Frc: +86-10-6200:4633-2504 bl No, LOSTO
E-muail: estlGichinatil com Lo chinallsn
Client sMaQ Certificate No:  Z15-87117

GALIBRATIOH OER'I‘IF!GATE

Otypect D1900V2 - SN: 5d162

Ceflbralion Procedwels) FD-Z11-2-003-01

Calibration Procedures for dipole validation kits

Calibration date' Seplember 16, 2015

This calibration Certificale documents the Iraceabibly lo national standards, which realize the physical units of
measuremants(S1). The measurements and the uncerlainlies with confidence probability are given on the following
pages and are par of the cedificate.

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

Caiibration Equipment used (M&TE critical for calibration)

Primary Standaras o# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor  NRP-Z81 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-18
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG No.EX3-3848_Sep14) Sep-15
DAE4 SN 810 16-Jun-16(SPEAG,No, DAE4-910_Jun16) Jun-16
Secondary Standards ID# Cal Dale{Calibrated by, Cerlificale No.) Scheduled Calibration
Signal Generalor E4438C | MY48071430 02-Feb-156 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY48110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Funcion
Cafibrated by: Zhao Jing SAR Test Engineer iif
Reviewad by: Qi Dianyuan SAR Project Leades . XS N
Approved by. Lu Bingsong Deputy Director of the laboratory ,Hw,h
Issued: 23, 2015

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

Centificare No: 21597117 Page | of &
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 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 fo the ear (frequency range of 300MHz to 3GHz)", February

2005
c) KDBB65664, SAR Measurement Requiremenis for 100 MHz 1o 6 GHz

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures staled In the certificate are valid at the frequency indicated.

e Anfenna Parameters with TSL: The dipole is mounted with the spacer to position Its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented

parallel to the body axis.

¢ Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance sfaled is fransformed from the

measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Elactrical 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 lo calculate the

nominal SAR resuit,

— = —

Corresponds 1o a coverage probability of approximately 95%.

The reported uncertainly of measurement is stated as the sfandard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomnal distribution
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Measurement Conditions
DASY systern configuration, as lar as nol given on page 1.
DASY Version DASYS2 52681222
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
Tha following paramelers and calulalions were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1,40 mhalm
Moasured Hoad TSL paramaters (220102)°C 4H09:6% 1.38 mhoim 4 6 %
Hoad TSL temperature change during test <1.0*C . —
SAR result with Head TSL '
SAR averaged over 1 cm’ {1 g) of Head TSL Condition
SAR measured 250 mW inpul power 995 mW I g
SAR for nominal Head TSL parametors normalzed to 1W 40.4 mW Ig £ 20.8 % (k=2)
SAR averaged over 10 cmi’ (10 g) of Head TSL Condiion
SAR measured 250 mW inpul power 520 mW /g
SAR for nominal Head TSL pmamelors normakzed lo VW 21.0 mW Ig £ 20.4 % (k=2)
Body TSL parameters
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mhaim
Measured Body TSL parameters (220402)"C B46 6% 1,51 mhoim £ 6 %
Body TSL lemperature change during test <1,0°C — -
SAR result with Body TSL
SAR sveraged over 1 cin’ (1 g) of Body TSL Convdiion
SAR measured 250 mW Input power 10.2m /g
SAR for nominal Body TSL parameters notmalized 1o 1W 41.2 mW fg £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Candition
SAR measured 250 mW Input power 537 mW /g
SAR for nominal Body TSL parameters normalized 10 1W 21.6 mW ig £ 20.4 % (k=2)

Centificate No: Z15-97117 Page 3 of 8
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Appendix
Antenna Paramaters with Head TSL
Impedance, lransformed to feed point 51.00+2.720
Return Loss - 30.948

Antenna Parameters with Body TSL

Impedance, iransformed o flesd point 4840+ 31950
Relurn Loss -27.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.301

After long lerm use with 100W radialed power, only a slight warming of the dipole near the feedpoint can
be measured

The dipole is made of standard seminigid coaxal cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore shorl-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 lo the position as explained in the *Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole lenglh is still according o the Standard,

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

Additional EUT Data

[ Manutaciured by | SPEAG |

Centificate No: Z1597117 Page4oln
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DASYS Validation Report for Head TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 M1lz; Type: D1900V2; Serfal; D1900V2 - SN: 54162
Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o = 1.378 S/m; er = 40.94; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/[EC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN3846; ConvF(7.26, 7.26, 7.26); Calibrated: 9/24/2014;

» Scnsor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAEA Sn910; Calibrated: 6/16/2015

= Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS| CA; Serial: | 161/]

«  Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14,6.10(7331)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Mensurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.1 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0W/kg

SAR(1 g) = 9.96 W/kg; SAR(10 g) =~ 5.2 Wikg

Maximum value of SAR (measured) = 14.2 Wrkg

dB
0

-3.51
-7.02
-10.52
-14.03

-17.54

0dB=14.2 W/kg = 11.52 dBW/kg

Certificate No: Z15-97117 Page Sof 3
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Impedance Measurement Plot for Head TSL
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DASYS Validution Report for Body TSL Daie: 09.16.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipote 1900 Miiz; Type: D1900V2; Serial: DI900V2 - SN: Sd162
Communication System: UID 0, CW; Frequency: 1900 MIiz;Duty Cycle: 1:1
Medium parameters used: £= 1900 Milz; o = 1.507 S/m; &, = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)

DASYS Configuration;

¢ Probe: EX3DVA - SNI846; ConvF(7.15, 7.15, 7.15); Calibrated: W2472014;

+ Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn910; Calibrated: 6/16/2015

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial; 1161/

«  Measuroment SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Valoe = 100.5 V/m; Power Drifi = <0.00 dB

Peak SAR {(extrapolated) = 18.4 Wikg

SAR(1 g) = 10.2 Wikg; SAR(10 g) = 5,37 Wikg

Maximum value of SAR (measured) = 14.7 Wikg

0 dB = 14.7 Wikg = 11.67 dBW/kg

Certificate No: Z1597117 Page 70f 8
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Impedance Measurement Plot for Body TSL
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6.4. DAE4 Calibration Certificate
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Client : sMQ Certificate No: Z15-97033
CALIBRATION CERTIFICATE ' |
Object DAE4 - SN: 876
S Prntie FD-211-2-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: March 00, 2015

This calibration Certificate documents the traceability lo national slandards, which realize the physical units of
measurements(Sl). The measurements and the uncertainfies with confidence probability are given on the following
pages and are part of the cenlificate.

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

Calibration Equipment used (M&TE crifical for callbration)

Primary Standards ’ 0# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration

—

Process Calibrator 753 l 1971018 01-July-14 (CTTL, No:J14X02147) July-15
|

b — i

Name Function
Co— YuZongylng  SAR Test Engineer K‘?‘%
et QiDianyuan  SAR Project Leader =7~

Approved by: Lu Bingsong Deputy Director of the laboratory
lssued: March 10, 2015

This calibration certificate shall not be reproduced excapt In full withoul written approval of the laboratory.

Certificate No: Z15-97033 Page | 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 tesl results.

Certificate No: Z15-97033 Page 2 of )
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DC Voltage Measurement
AJD - Converter Resolubion nominal
High Range: 1sB= 61, fullrange= 100 4300 mV
Low Range: 1LSB = G1inv, {ull range = o M +3ImV
DASY measuremant paramalers Auto Zero Time: 3 sec; Measuring time: 3 sec

| Callbration Factors X Y Z
¥ - L §
High Range 405 537 + 0 15% (k=2) | 405.188 £ 0.15% (k=2) = 405.399 + 0.15% (k=2)
| Low Range 390003 +0.7% (k=2) | 397261+ 0.7% (k=2) | 399803 + 0.7% (k=2)
Connector Angle
Connactor Angle to be used in DASY system 181.6°¢1° 1

Certificate No: Z15-97033 Page 3 of 3
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Fetwwary 34, 2015
Acceptable Conditlons for SAR Measurements Using Probes and Dipoles

Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by CTTL (China Teleconmmmication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Parmer Engineering AG, Switzeriand) and CTTL, 1o support
FOC (UL.S. Federal Comnnmnications Conmission) equipment certification are defined
and described in the following, The conditions in this KDB are valid until December 31,
2015.

1) The agreement established between SPEAG and CTTL is only applicable 10
calibration services performed by CTTL where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, CTTL shall inform the FCC of any changes or ¢arly termination to
the agreement.

2) Only a subset of the calibration services specified in the SPEAG-CTTL agrecment,
while it remains valid, are applicable o SAR measurements perforined using such
equipment for supporting FCC equipment certification, These nre identified in the
following.

a) Calibtation of dosimetric {SAR) probes EXIDVx, ET3DVx and ES3IDVx,

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

il) Signal specific and bundled probe calibrations based on PMR (probe
modulation responsc) characteristics or probe sensor model based
lincarization methods that are not fully described in SAR standards are
excluded and cannot be used for measurements to support FCC equipment
certification,

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 CTTL 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

CTTL. Equivalent test equipment and measurement configurations may be

considered only when agreed by both SPEAG and the FCC.

f) The calibrated items arc only applicable to SPEAG DASY 4 and DASY 5
systems or higher version systems that satisfy the requirements of this KDB.

3) The SPEAG-CTTL agreement includes specific protocols identified in the following
10 ensure the quality of calibration services provided by CTTL under this SPEAG-
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CTTL Dual-Logo calibration agreememt are equivalent to the calibration services
provided by SPEAG. CTTL shall apply the required protocols without modification
and, upon request, provide copies of documentation to the FCC to substantiate
program implementation,

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

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

¢) The calibration equipment and measurement system used by CTTL shall be
verified before cach 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 CTTL QA protocol
before each actual calibration can commence, CTTL 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 CTTL facilities to verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

4) A copy of this document shall be provided to CTTL clients that accept calibration
services nccording to the SPEAG-CTTL Dual-Logo calibration program, which
should be presented to a TCB (Telecommunication Ceriification Body), 1o lacilitate
FCC equipment approval,

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

Photograph of the depth in the Head Phantom (1900MHz)
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Photograph of the depth in the Body Phantom (1900MHz)

Face-held, the front of the EUT towards phantom (The distance was 25mm)

N
Body-worn, the front of the EUT towards ground with Al, B2
(The distance was Omm)



