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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)

Certificate No: Z15-97014 Page 10 of 11



Report No.: GTSR16010068-SAR Page 48 of 79

r-ﬁ In Collaboration with
77T s e _a

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Hiap://www.chinattl.cn

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3221

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 36.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point | 2mm
Recommended Measurement Distance from Surface 3mm
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5.2. D750V2 Dipole Calibration Certificate

Calibration Laboratory of g Schweizariacher Kalibrierdienst

Schmid & Partner c Service aulasa d dalonnage
Enginag.ﬂng AG Servizrie svizzoro di taraiura

Zoughausstrasae 13, 8004 Zurich, Switoertand S  Gwiss Calration Service

Accrediled by he Swes Accreditalion Sanvce (3A5)
The Swiss Accredilation Bervice s ane of the skralcdies 16 s EA

Accreditation Ha.; SCS 0108

Bluitilaboral Agr far the r giitian of calibraiban cenificaas

ciet  SMQ (Auden) Cartiticate Bo: DT50V3-1133_Jan15
[CALIBRATION CERTIFICATE

et D'?EID'\I'S -8N: 1133

Calibmton proosduress|

QA CAL-05.vD
Calibration procedure for dipole validation kits above 700 MHz

Cabbralion date January 05, 2015

Ths cabbenlion cadilicats domimants (he Fapashiity i nalona) siardes, which males te physical units o megsuraments (51)
The meast ard e i with corficencs probahilly ane givan on the foliowing pages and are par ol the calicaia

Al calitiraions have been concduced in tha cosed laborasony tnoiny: ervironment femperature {22 = 3770 and fumidity = T0%

Cabbration Equipment wsed (MATE crilical for calbraton)

Primary Standsmds (| iCal Dala (Canifizais Mo.) _Gohwduled Calbealian
Powar malar EPL-4424 GBITABOTOY 7-0icd-14 (Mo, 31 7-02020) Dict-18

Power sansor HF B4514 PSR A O7-0ct14 (N, IT-02020) Dct-15

Power sansor P B4E1A WY AT O7-0et-1d (N 70202 ) Oa-18

Fisfaranca 20 02 ARanugior Shi: 5050 (20 03-Aps-T4 (N, 217-0H918) Apr-16

Type-N mismatch combination Sh: 50472 ( OEA2T D3-Ape-14 (No. 217-01821) Apr-15

Fetarerca Proba ES30V3 | BN 3208 3i-Dsc-14 (Mo, EB3-3205 Dacid) Dec-15

CAES E=H 1 1B-Aug-14 (Mo, DAE4-601_Augta) Aug-18

Secondary Standards 10 Chack Daba (in housah ___Schechibed Chacy

AF ganamior FEAS SMT.-06 100008 - Aug-583 fin houss chack COot-13) In housa chec: Oct-18
Matwork Analyzar HP S753E USaTaeonas Saa06  18-Oct-01 (in house check Dct-14) In houso check: Oict-15

This caiibraton cerficate shall no be reproduced eeceed in Bl wiihoul weilsan approval of the laboraary.

Mama Funotion Bigratune -~
Calforated by Juion Kasines Laboruloey Technician e, [(' A
i -y -
Appraved by Kalja Pohiic Technical Marager

Esgued Jaruary 12, 3015

Garfficats Mo: DTEIV3-1132_Jan1s
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Calibration Laboratory of x_\-“f'\"':l_lr,‘?ﬂ,_, Schweizerischer Kalibrisadi
Schmid & Partner St Service suisse d'Statonnage
Enginearing AG T Sersizio svizoero di tratun
Zoughausstrasse 43, $004 Zurich, Switserland ‘&W Swrims Callbration Service
Ahcorediled by the Swiss Accredilalion Senics (SA5) Ascraditation Mo SCS 0108

The Swiss Accreditation Serdice is one of the signaiosies 1o the EA
Muitilateral Agreement for the recognition of callbration cerificates

Glossary:

TSL tissue simulating liquid

ConvF . sansitivity in TSL f NORM =.y,z
M/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 Technigues”, June 2013

b) IEC 622091, "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 Reguirements for 100 MHz to & GHz"

Additional Decumentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Repaort 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.

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

+ Elacirical Dalay: One-way delay between the SMA connector and the antenna teed point.
Mo uncertainty required.

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

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

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

Cartificate Mo; DTS0VE-1133_Jan15 Page 2ol B
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Measurement Conditions
DASY syelem condiguration, as far as naot

ven on page 1.
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DASY Version DASYS Vv52.8.8
Extrapolation Advanced Extrapolation
Phantarm Madular Flat Phanbom
Distance Dipole Center - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Fraquancy TED MHZ £ 1 MHZ
Head TSL parameters i
The following parametars and calculations were & d.
| i Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.8 0.39 mha'm
Measured Head TSL parameters [22.0£0.2) “C 414 +t8% 0.88 mhaim + 6%
Head TSL temperature change during iest <05 "C -
SAR result with Head TSL
SAR averaged cver 1 cm® (1 g) of Head TSL Condition
SAR measured 250 miW input pawer 2.01 Wikg

SA&R tor nominal Head TSL parameens

narmalized to 1W

.02 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® {10 g} of Head TSL

candition

SAR measurad

250 mW input power

1.92 Wik

SAR for nominal Head TSL parameters

mowralized o W

5.27 Wikg = 16.5 % (k=2) |

Body TSL parameters
Tha following parameders and calculadions were applied.
Temperalure Parmittivity Conductivity
Hominal Body TSL parameters 220°C 55.5 .96 mha/m
Measured Body TSL parameters (2202 0.2) °C 844 :08% 0UBT mhoirm 2 8 %
| Body TSL temperature change during lest =0.5°C ] e
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Caondition
SAR rmeasuned 250 mW ingut power 2.14 Wikg
SAR for nominal Body TSL paramelers nommalized 1o 1W B.46 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body T5L condition
SAR measured 250 mW input power 1.42 Wikg
SAR for nominal Body TSL parameters normalized ta 1W 563 Wikg + 16.5 % (k=2

Cerdicate No: DT50V3-1133_Jan1&
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, fransformad to beed paint S4401-16j0 |

Asturm Loss - 268 dB |

Antenna Parameters with Body TSL

impedance, transtormed to feed poim [ 487 (1-4.00
Risturn Loss -| - 274 dB

General Antenna Parameters and Design

Electrical Delay (one deaction) 1.030 ma ]

Adftar long tarm use with 1008 radiated power, only a slhight warming of the dipole near the feedpaint can be measurad

This dipole s made of standard semingid coaxial cable, The cantar conducior al the feeding bna i directly conmacted to the
sacond amm ol the dipale. The anienna s therefons shon-circuited for DE-signats, On some of the dipoles, small end caps
are addad 1o the dipole anms in crder to improve matching when |oaded accondng 10 e position as explainesd in the
*Measwramant Condiions® paragragh. The SAR dats are nof affecied by this changs, The averall dipole length is still

acconding io the Standand
Mo excessive forss must be apphad 1o the dipols ams, becauss thay might bend or the soldened conmactions near the
Inedpoint may be damadged.
Additional EUT Data
E Manufactured by SBPEAG
| Manutactured on Oictober 20, 2014

Cestificale Moc D750Y3-1133_Jan15 Page 4 of B




Report No.: GTSR16010068-SAR Page 53 of 79

DASYS Validation Report for Head TSL
Date: 05.01,2015
Test Lahoratory: SPEAG. Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DT530V3; Serial: D750V - SN: 1133
Communication System: UTD 0 - CW; Freguency: 750 MHz .
Medium parameters used: § = 750 MHz; o = 0.89 5/m; & =41.4; p= 1000 kgim

Phantom section: Flat Section
Messurement Standard: DASY S (IEEENEC/ANSI Co3.19-201 1)

DASY 52 Configuration:
. [—"m.hc; ES3DV3 - SN3205; ConvFi6.44, 6,44, 6.44); Calibrated: 30.12.2014;
s Sensor-Surfuce: 3mm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibruted: 13.08.2014
«  Phartom: Flat Phantom 4,91; Type: QDOOOP49AA; Serial: 1001

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7xTWCube ;
Measurement grid: ds=5mm, dy=3mm, dz=5mm

Reference Value = 52.99 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 2.96 W/kg

SAR(T g) = 2,00 Wikg: SAR(10 gh = 1.32 Wik

Maximum value of SAR (measured) = 2.34 Wikg

=2.00
=4.00
5.00

-8.00

-10.00

0dB =234 Wikg = 3.6 dBW/kg

Cestdicate No: DTS0V3-1133_Jan1s Page 5 of &
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Impedance Measurement Plot for Head TSL
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-4.00

-6.00
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DTS0V3; Serial: DTS0V3 - 8N: 1133

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

Medium parameters used: [ = 750 MHz: 0 = 0,97 S/m: & = 54.4; p = 1000 kg/m’
Phantom section: Flut Section

Measurement Standard; DASYS (IEEETEC/ANS] C63.19-2011)

DASYSZ Configuration:

Probe: ES3DVI - SMN3205; ConvF(6.21, 6.21, 6.21); Calibruted: 30.12.2014;

Sensor-Surface: 3mm (Mechanical Surface Detection )
Electronics: DAE4 Soal1; Calibrated; 18.08.2014
Phantom: Flat Phantom 4.90; Type: QDOOOP49AA; Seciul: 1001

DASYSZ 52.8.8(1222); SEMCAD X 14.6.10{7331)

0dB =249 wﬁ\.[__' = 3.9 dB‘i‘l'.I'h._g

Page 55 of 79

Drae: 05.01.20015

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 5241 V/m; Power Drift = (.02 dB
Peak SAR {extrapolated) = 3.13 Wikg

SAR(L g)= 214 Wikg: SAR(10 g) = 1.42 Wikg
Maximum value of SAR (measured) = 2.49 Wikg

Carficate Mo: O78WI-1133_Jan1s Pagn 7 of 8
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Impedance Measurement Plot for Body TSL
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5.3. D900V2 Dipole Calibration Certificate

\“\ullrﬂ’
SN 7,
= -~
r In Collsboration with s Q’_“___'// =
" CALIBRATION LABORATORY N
TR B’
Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China ‘il CNAS L0442
- Tel: +B6-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hitp://iwww emcite.com

ient Sunway Certificate No: J13-2-2185

Object DS0OV2 - SN: 1d086
= Calibration Procedure(s) TMC-0S-E-02-194
Calibration date: August 8, 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
ot 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
i ; T : 3
Calibrated by: mm ’ -_\_TWI%W %&
Reviewed by: anyuan — SAR Project e N ]
ik Xiaoli ~ DeputyDicsctor 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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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 Hitp://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:

« 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.

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.

e 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: J13-2-2185 Page 2 of 8
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In Collsboration with
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E-mail: Info@emcite.com Http://www emcite com

Measurement Conditions
- DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.7.1137
L | Extrapolation Advanced Extrapolation
Phnmor‘l_t Twin Phantom
al Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MHz + 1 MHz
i Head TSL parameters
The following parameters and calculations were applied.
| Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL parameters (220+0.2)°C 426+6% 0.98 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 267mW /g
SAR for nominal Head TSL parameters 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
- Nominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (220£02)°C 542+6% 1.02 mho/m £ 6 %
Body TSL temperature change during test <0.5°C —— -
SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 250 mW input power 283mW/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)

Certificate No: J13-2-2185
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Appendix

Antenna Parameters with Head TSL

g Impedance, transformed to feed point 49.10-8.85Q
Return Loss -22.3dB

Antenna Parameters with Body TSL

l |mpedance, transformed to feed point l 42,10+0.52jQ
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

Certificate No: J13-2-2185 Page 4 of 8
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DASYS 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 Wikg

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

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

dB
0

-5.68

“11:3%

-17.03

-22.70

-28.38

0dB = 3.44 W/kg = 5.36 dBWikg

Certificate No: J13-2-2185 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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E-mail: Info@emcite.com Hittp:/www.emcite com
DASY5 Validation Report for Body 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 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/ANS| 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: 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 Wikg

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

-11.12

-16.68

-22.24

-21.719

0 dB = 3.31 W/kg = 5.19 dBW/kg
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Http://www.emcite.com

Impedance Measurement Plot for Body TSL
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D900V2, serial no. 1d086 Extended Dipole Calibrations

Page 65 of 79

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 48,12 -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 Head

900MHz Body

TFEW 30 kHz Stop 1 GHz [T 1 Srar 800 MH2 TRV 30 kHz Stop 1GHz B[

1 Start 600 MHz
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5.4. D1900V2 Dipole Calibration Certificate

Calibration Laboratory of A, Sehwsiserischer Kalibsiendionst
Schmid & Partner e S Sarvice sulsse o Slvannage
Engineering AG e G Garvinio wiizairs o tarsiurs

Zeughausstrasse 33, BO04 Turich, Switzariand Ty 5  swiss Calibration Service
Acprediled by the Bwss Accraditalon Senvice (SA%) Accreditation No.: SCS 0108

The Swiss Accreditation Servics is one of the signazorias ie the EA

Multilateral Agreement for tha ecognition of calibration certilicates

cient  SMQ (Auden) Cerfificat No: D1900V2-5d184_Jan15

|CALIBRATION CERTIFICATE |
Otject D1500W2 - 5N: 5d194 |
Cakibration procedian(n) QA CAL-05va

Calibration procedure for dipale validation kits above 700 MHz

Ciafibratien data: January OF, 2015

This cabbrariion carificate documenia the: iraceatitty b nationat slandards, which reakizs the physical units of measuremants (34
The measuremants and the uncsTainiss wih confidence prasadiily e given on the foliowng pages and ane parf of e canificass

Al calibrations hava Been canducied in the chsed laboratory facilfy: amironment lerpemniue (22 = 3°C and humidiy < 70%

Caliomtion Equipment ussd (MATE cribioal for calibeation)

Primary Standarnds U !!::l r Cal Daln [Cadificabs o) Schaduked Calibealion |
Posar maler EPM-4428 EB37SA07N4 OF-Cigt-14. (Mo, 21T-02020) Q115
Power seraoe HP B804 LssTEeTal OF-Olct-14 (Mo, 217.020220) Dei-18
Power gersor HP B480A MYa109237 OF-Oict-14 (Mo, 217-02021) Dct-18
Referanos 20 dB &Heruasor SN 5058 {20k} O3-Apr-14 (Mo, 217-01918) Ane-15
Tipe-N mismalch combinalicn 5H; 5047 2 J DEAST 3-Apr-id (Mo 21709921 Mg
Relerence Probe ES30VA BN; 3305 30-Deo-14 (No. ES3-3205_Dectd) Das-15
DAE4 SN: 607 18-Aug-14 (No. DAE4-E01_Augtd) Aug15
Secordary Slandands Ioa Chesch Dats (in house) Schacuisd Check
AF genemlor RAS SMT-0E 100005 DA% (im Fouss check Det-13) In hauss chack: Oci-186
hatwor Araiyeor B B7S3E USITIG068G B4206  18-Dcl-01 (In housa chack Oci-14) In house chack: Ocl-15
Hame Funclion Signalu
Cabrated by Claurba Ly bviar Lastrantory Technician |I
\
Appemved by K Pohovi: L [y P /2};767 g
|ssund: January 7, 2015
This calieatian carilicate st not ba mprockicsd acapt in full withot wiitten approval of S sbamiory.

Cortificabe Na: D1900V2-5d184_Jan15 Paga 1ol @
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughnussirasse 43, 5004 Zurich, Switzerland

g Sohwelzerischsr Kalibrierdienst

c Bervice suisse O #tslonnage
Sereizio swizzers di taratura

S Swiss Calibration Service

Accradiiod by the Swiss Accradiasion Seevice (SAZ) Accraditation Mo.: SCS 0108
Thir Swiss Accreditation Service is ore of the signatories to the EA
Multiateral Agresment for the recognition of callbration certificates

Glossary:

TSL tissue simulating liguid

ConvF . sensitivity in TSL/ NORM x,y 2
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 622091, "Procedure to measure the Specific Absomption Rate (SAR) for hand-held
devices used in close proximity to the ear (irequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB BE5664, “SAR Measurement Requirements for 100 MHz to 8 GHz”

Additional Documentation:
d) DASY4/'S System Handbook

Methods Applied and Interpretation of Parameters:

= Moasurement 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,

» Anfenna Paramaters with TSL: The dipole is mounted with the spacer to posifion its feed
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel io the body axis.

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

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

= SAR measured: SAR measured at the stated antenna input power,

*  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor,

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
naminal 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 cormesponds to a coverage
probability of approximately 95%.

Cartificate Ma: D1900V2-5d154_Jan15 Page 2 of 8
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Measurement Conditions

Page 68 of 79

DASY system configuration. as far as nol gven on page 1.
DASY Version DASYS VEZ.8.8
Extrapolation Advancad Exrapolation
Phantom Modular Flat Fhantem
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The lallowing paramelers and :al-cﬂﬂi_una were applind,
’ Temperalure Permittivity Conductivity
MNominal Head TSL parameters 220 40.0 1.40 mho'm
Measured Head TSL parameters (220 +0.2)°C 401 £ 6% 1.39 mhaim £ 6 %
Head TSL temperature change during test <050
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
S5AR messured 250 mW input pawar 10.1 Wikg

S4R for naminal Head TSL paramebers

nonmalized 10 1%

0.6 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) af Head TSL condition

SAR measuad 250 mW ingut power 5.32 Wikg

SAR for nominal Head TSL parametars normalizad to 1W 21,3 Wikg = 16.5 % (k=2)
Body TSL parameters

The Iellawing parameters and calculations were appliad.
Temperature Perrmittivity Conductivity

Kominal Body TSL paramaters 20°C 53,3 1.52 mho'm

Measured Body TSL parameters 22002 °C 533x6% 1.50 mha'm + 6 %

Body TSL temperature change during test =0.5°C e
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition

SAR measunad

250 mW input power 9.85 Wikg
SAR for nominal Body TSL parameters normalized o TW 40.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL eandition
SAR measured 250 m\W input power 5,31 Wikg

SAR lor naminal Body TSL parameters

normalized to 1W

21.3 Wikg = 16.5 % (k=2)

Cartificate Mo: D1900W2-54194_Jan15

Paga 3of 8
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Appendix (Additional assessments cutside the scope of SCS5108)

Antenna Parameters with Head TSL

Page 69 of 79

Impedance, translormed to fead paint E3T0+480
Ratum Loss - 24.5 dB
Antenna Parameters with Body TSL
Impedance, transformed 10 feed point 4890 +51 0
Feturn Loss - 25,6 dB
General Antenna Parameters and Design
[ Elactrical Delay (one directian) ] 1201 ns

Adtar long lerm use with 100W radiated pawar, only & slight warming of the dipole near the feedpaint can ba measweed.

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feading line is directly connecied fo the
second arm of the dipola. The anlenna is thersfore shor-circuited for DC-signals. On some of the dipoles, small and caps
are added to tha dipole arms in ardes to improva masehing when loaded according 1o the position as explained in the
Measurernant Canditions” pasagraph. The SAR date are net affected by this changs. The avesall dipale langth i stil

acgarding 10 the Standard

Mo excessive force must be appsed 1o the dpole armes, because they might bend or the scidared connactions naar the

feadpaint may be damaged.

Additional EUT Data

Manutacturad by

SPEAG

Manufactured on

May DB, 2014

Cartificate No: D1900V2-5d184_Jan15

Pape & af &
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DASYS5 Validation Report for Head TSL

Date: 07, 12.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 5d194

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

Medium parameters used: = 1900 MHz: o= 1.39 S/m; &= 40.1; p= 1000 kg/m*
Phamtom section: Flut Section

Measurement Standard: DASYS (IEEENEC/ANSI CA3.19-2011)

DASYS2 Conliguration;
o Probe: ES3DV3 - SN3205; ConvFi(5, 5, 5); Calibrated: 30.12.2014;
+  Sensor-Surface: 3mm (Mechanical Surfuce Detection)
= Electronics: DAE4 Sn6i01; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 100]
« DASYSZ 52 8.8(1222); SEMCAD X 14.6,10{7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan ( Tx7x7)1/Cube 0:
Measurement gnd: dx=5mm, dy=5mm, de=5mm

Reference Value = 98.35 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 18.5 Wike

SAR(L g) = 10.1 Wike:; SAR(10 g) = 532 Wikg

Munimum vidue of SAR (measured) = 12.7 Wikg

-l

mm

N7

FdB =127 Wikg = [ .04 dBW/kg

Cariificate Ma: D1300V2-54184_Jan15 Paga & of @
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Impedance Measurement Plot for Head TSL

Foden @S AT2i:37
EHO 841 1w Fs FORTIE 6 9434 8 414,02 pH 1L APRLOBE B0 MMz

ca ) 3 1

Aug
s

Hid

CHZE 511 LO# 3 dB/REF =28 48 B-2447E SR 1 900028 BER HHz

3

e
15& v : 1 L + i

Hid

START L Tk, 000 208 Mz ETCR & 158,000 828 MHs
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DASYS Validation Report for Body TSL

Duate: 07.01.2015
Test Laborstory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz; Type: D190V 2: Serlal: DIS0V2 - $N: 54194

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

Moedium paremeters used: £ = 1900 MHz; o = 1.5 8/m; £ = 53.3; p= 1000 kgfm®
Phantom section: Flat Section

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

DASYS52 Configuration
»  Probe: ES3DV3 - §N3205; ConvFi4.65, 4,65, 4.65); Calibrated: 30,12,2014;
#  Sensor-Swurfzee: Imim (Mechanical Surface Detection)
* Electronics: DAE4 Sno0] ; Calibrated: 18.08.2014
= Phantom; Flat Phantom 5.0 (hack ), Type: QDOOOPS0A A; Serial: 1002

« DASYS2 528 8(1222);, SEMCAD X 14.6,10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Walue = 95,88 W/m; Power Drift = -0.00 dB

Peak SAR (extrupolated) = 16,8 Wikg

SAR(] gh = 9.95 Wikg: SAR(10 g) = 5.31 Wikg

Maximum value of SAR (measured) = 1 2.6 Wike

R

NEAT

TEX

GdB = 12.6 Wikg=11.00 dBW/kg

Cortdicate Moo D1B0DVE-50194_Jan16 Paga 7 of &
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Iimpedance Measurement Plot for Body TSL
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D1900V2, serial no. 5d194 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.

<Justification of the extended calibration>

D1900V2 — serial no. 5d194

1900 Head 1900 Body
Date of Return- Delta | Real Impedance Delta Return- Delta | Real Impedance Delta (ohm)
Measurement | Loss (dB) (%) (ohm) (ohm) Loss (dB) (%) (ohm)
2015-01-07 -24.5 53.7 -25.6 48.9
2016-01-06 -21.551 12 51.192 -2.508 -22.412 12 47.419 -1.481

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>- D1900V2, serial no. 5d194
1900MHz — Head

1 St Lo O DU MOk oo 2 ok )

1900MHz — Body
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5.5. DAE4 Calibration Ceriticate

R in Collabomton with
‘TILS p e a g

Add: Mo 5| Xueyuan Road. Hasdian Diseriel, Beljieg, 100191, China CALIBRATION

Tel +BA-10-6231M035:2218 Faoc tBA-Q0-02 306673220140 Mo, LOST0
E-niml; enliehiaaml e ftip. s chinsttl on
Chant : Auden Certificate No: Z15-97093
CALIBRATION CERTIFICATE
| Object DAE4 - SN- 805
Caltzralion Frobegunsin) FD-Z41-2-002-01
Calibration Procedure for the Data Acquisibon Electronics
{DAEx)
Callbration date: July 16, 2015
This calioration Certificale decuments the raceability to national standards, which realize the physical units of

measurernentsi3l). The measuremants and the uncertainties with confidence probability &re given an the fallowing
pages and are part of the certificate

All calibrations Have been conducted in the closed laboratory facility: enveonment femperaturei22e3)°C and

hurmidity=T0%

Calibration Equipment used (M&TE criticad for calibration)

Primary Standards D& Cal Date|Calibrated by, Certificate Mo} Scheduled Calibration

Process Calibrator 763 | 1971018 0B-July-15 (CTTL, No:J15X04257) Juiy-16

Mama Function Signatura

Callbrated by Yu Zangying SAR Test Engineer

Raviewed by i Dianyuan SAR Project Leadsr

Approved Dy Lu Bingsong Deputy Director of the laboratory A ::rﬁ
Issued July 17, 2015

Thes ealibration certificabe shall net be regroduced except in full without written approval of the laboratary

Certificate Mo; £15-97083 Page | ol
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ﬁ In Cnimm'm e
CALIBRATION LABORATORY

Add: Wo 31 Xuevuem Rosd. Haidian District. Beming. 100191, {Hina

Tel: +86- 1 0623040332210 Fax: +86=10-62304633-2 00

E-grail el chasan] g Hizp:iwwenechinatil cn
Glossary:
DAE data acquisition electronics

Connector angle infarmation 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 connecfor 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 Mo: Z15-97093 Page 2 of 3
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rj’ ‘TL ; c mﬂm

Audd: Mo31 Xoeysan Road, Haidian Disirict, Besjing, 100191, China
Tel: =Be-10-0230483 32218 Fax: #8606 HM633-220%
E-maal: el @ischinsml, com Hoxpzifwwwechimattlcn

DC Voltage Measurameant

A - Converter Resalulion narenal

High Range: iLSB = B.ApW full renge = -100., +300 my
Low Range: LEB= g1inV | full range = SAL3my
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuning wme: 3 sec
Calibration Facters X ¥ Fa
High Range 404 G672 £ 0.15% (k=2) | 405.235 £+ 0.15% (k=2} | 4D4.825 £ 0.15% (==2)
.| Low Range 398116 + 0.7% (k=2) | 400285 + 0.7% (k=2) | 3.90735+ 0.7% (k=2)
Connector Angle
Connecter Angle 1o be usad in DASY sysiem b o R T

Cestificate Mo: #£15-97003% Page 3 of 3
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6. Test Setup Photos

Photograph of the depth in the Head Phantom (850MHz)  Photograph of the depth in the Body Phantom (850MHz)

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

rd

10mm Mouh-worn Setup Photo Omm Wrist-worn Setup Photo

7. External Photos of the EUT

Reference to the test report No. GTSR16010068-SAR.
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