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Appendix
Antenna Parameters with Head TSL

Impadance, transformad to feed point 52910 -3.1j0

Feturn Loss -27.7 4B
Antenna Parameters with Body TSL

Impedanca, transformed o feed paint 48,7 i1-54 2

Return Loss -25.1 dB
General Antenna Parameters and Design

Elactrical Delay (one direction) | 1.381 ns

Aftar lomg tarm use with 100W radiated powear, cnly a slight warming of the dipote near the faedpaint can be measured,

Thia dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected fo the

second arm of the dipole. The antenmna | therefore shon-circulted for DC-signals.

Mo axcassive 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

Manutacturad by

SPEAG

Manufactured on

April 22, 2004

Carificate No: DEIEV2-4d4020_Aug11
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DASYS Validation Report for Head TSL

Dare: 25.08.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D35V - SN: 4d020
Communication System: CW: Frequency: 833 MHz
Medium parameters used: [ = 835 MHz; o = 0.89 mho/m; & =41.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEEMEC/AMNST CA3. 19-2007)

DASYS2 Configuration:
= Probe: ES3DVY - SN3205; ConvF(6.00, 6.07, 6.07); Calibrated; 29,04,201 |
= Sensor-Surface: dmm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: (4.07.2011
« Phantom: Flat Phantom 4.91; Type: QDOOOP4IAA; Serial: 1001

« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 56.930 Vim: Power Drift = 0,03 dB

Peak SAR (extrapalated) = 3421 Wikg

SAR(I g) = 2.32 mW/g; SAR(10 g} = 1.52 mW/g

Maximum value of SAR (measured) = 2. 708 mWiyg

~13.a0

15080

0dB =2.710mW/g

Cerificate No: DBISV2-44020_ Aug1i Page 5of &
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Impedance Measurement Plot for Head TSL

3 fAug &1l 992146

CHI 511 i U Fa it SZLEEd g =Ri152 a4 B1.189 pF E35.0AE0 DED HHz
e
" 1 -
Del r 4 =
- e o L)
/ @ 1
- i i ———--']-—f,:lﬁ-—
| L . ‘
\ y g |
2;9 \{L“-h_'::-"" i
i ! d
ek
Hld - 1
CHZ 511 LOG T dE/ REF -28 _FE! 1r=27.74% 4B S35.808 280 HHZ
Pl 5. - ! — m—
S - i ——
=N | i = i
tor | “\_ _fg )
[ g o g
| 5%{ ]
| I |
s l | |
1.55 - | ._ !_ -
o —— | |
Hid t t : -
| | |

START 635208 820 HHz

STOF 1 190,888 280 M4z

CHL Markers
IET.I42 0

33391 0
00,090 HHz

CHZ Harkers

H-18.220 dB
00,080 HHz

Certificate Mo; DEISYZ-4d020_Aug11

Paga 6 of 8



TA Technology (Shanghai) Co., Ltd.
Test Report

Report No.: RXA1411-0267SAR01R3 Page 244 of 300

DASYS Validation Report for Body TSL

Date; 26.08.2011

Test Laboratory; SPEAG, Zunch, Switzerland

DUT: Dipole 835 MHz; Type: DEB35SV2; Serial: DE3SVE - SN: 44020

Communication System: CW; Frequency: 835 MHz

Medium parameters used: F = 835 MHz; ¢ = 0.99 mho/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS {IEEE/AECSANSI C63.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDODOP49AA: Serial: 1001

DASYS2 52.6.2(482), SEMCAD X 14.4.5(3634)

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

Reference Value = 55406 Vim: Power Dvill = 0,02 dB

Peak SAR (extrapolated) = 3.500 Wikg

SAR(] g) = 2.42 mW/g; SAR(10 g) = L.59 mW/g

Maximum value of SAR {measured) = 2,827 mW/g

dB = 2 830mW/e

Cartibcate No: DBISVE-4d020_Augl Page 7 ol &
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Impedance Measurement Plot for Body TSL
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ANNEX I: D835V2 Dipole Calibration Certificate(August 28,2014)

__% In Collaboration with A
- s p e a g ——
%, 70\ CALIBRATION

Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China gl Ay
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 o No. L0570
E-mail: cttl@chinattl.com Hutp://www.chinattl.cn

Client TA(Shanghai) Certificate No: Z14-97073

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d020

Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date: August 28, 2014

| 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-13 (TMC, No.JZ13-443) Sep-14 ‘
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ213-443) Sep -14
Reference Probe ES3DV3 | SN 3149 5- Sep-13 (SPEAG, No.ES3-3149_Sep13) Sep-14
DAE3 SN 536 23-Jan-14 (SPEAG, DAE3-536_Jan14) Jan -15 ‘
Signal Generator E4438C | MY49070393 13-Nov-13 (TMC, No.JZ13-394) Nov-14
Network Analyzer E8362B | MY43021135  19-Oct-13 (TMC, No.JZ13-278) Oct-14
Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer TEAN IR % i(

| Reviewed by: Qi Dianyuan SAR Project Leader ‘ - aﬁ/ﬁ/

Approved by: Lu Bingsong Deputy Director of the laboratory = -

Issued: Septgmber 4, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: Z14-97073 Page 1 of 8
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Glossary:
TSL tissue simulating liquid
ZonyF sensitivity in TSL S NORMx vz
MNEA 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 Absorption Rate (SAR) in the Human Head from VWireless
Zommunications Devices: Measurement Technigues®, June 2013

by IEC B2209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices Usedin close proximity to the ear (frequency range of 300MMHz to 3GHz)",
February 2005

c) KDBBBS664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASYA/S System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Condifions: 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.

o Anienna Paramelers 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.

o Feed Point Impeadance and Heturn Loss: These parameters 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 Return Loss
ensures low reflected power. No uncertainty required.

o Fleclrical Delay: One-way delay between the ShA connector and the antenna feed
point. Mo uncertainty required.

SAR measured; SARE measured atthe stated antenna input power.

o SARnormalized SAR as measured, normalized to an input power of 1V at the antenna
connector,

o SARfor 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: Z14-97073 Page 2 of 8
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&dd: Mo 51 Huesman
Tel: +86-10-62304633 2079
E-mnail; ctil@c hinattl. cor Hitpuifwwnwchinat cn

Measurement Conditions

CALIBRATION LABORATORY

Road, Haidian District, Bedjing, 100191, China
Fax: +86-10-62304633-2504

DASY system configuration, as far as not given on page 1.

No. L0570

DASY Version

DAZYEZ

52881222

E xtrapolation

Advanced Estrapolation

Phantom

Triple Flat Phantom 5.1C

Distance Dipole Center - TSL

15 mm

with Spacer

Zoom Scan Resolution

di, dy, dz=5 mm

Frequency

835 MHz £1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature

Permittivity

Conductivity

Nominal Head TSL parameters

220°C

41.

a 0.90 mhodn

Measured Head TSL parameters

(22.0+02) °C

425 +6 %

091 mhofm +6 %

Head TSL temperature change during test

<1.0°C

SAR result with Head TSL

SAR averaged over 1 cm3 {1 g)of Head TSL

Condition

SAFH measured

250 mW input power

239 mW g

SAR for nominal Head TSL parameters

normalized to 14

9.54 m\W/g+ 208 % (k=2)

SAR averaed over 10 e’ (10 gy of Head TSL

Condition

SAR measured

250 mWinput power

157 miW /g

SAR for nominal Head TSL parameters

normalized to WY

626 mW /g + 204 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 552 0.97 mha/m
Measured Body TSL parameters (220£02)°C 567 £6 % 097 mha/m B %
Body TSL temperature change during test <1.0°C 5
SAR result with Body TSL
SAR averaged over 1 ox” (1g) of Body TSL Condition

SAR measured

250 m\Winput power

237 miW /g

SAR for nominal Body TSL parameters

normalized to 14

954 mW /g =208 % (k=2)

SAR averaged over 10 cm3 (10 g} of Body TSL

Condition

SAR measured

250 mWW input power

157 mW /g

SAR for nominal Body TSL parameters

normalized to 1%

631 mW /g =204 % (k=2)

Certificate Mo: 214-97073
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 48601 +2.7501
Return Loss -301dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 54.001+5.8301
Return Loss -233dB
General Antenna Parameters and Design
Electrical Delay {one direction) 1.242ns

After long termn 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 ling is
directy connected to the second armn 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 "Measurerment Conditions"
paragraph. The SAR data are not affected by this change. The overall dipole length is still according to

the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend ar the soldered

connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: Z14-97073 Page 4 of 8
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DASYS Validation Report for Head TSL Daate: 25.08.2014

Test Laboratory: CTTL, Beipng, China

DUT: Dipole 335 MHz; Type: D835V2; Serial: DB35V2 - SN: 4d020
Communication System: UID 0, CW (0, Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: £ =835 WHz, o=0909 5fm, 5, =42.49, p = 1000 kgfm3
Phantom section: Left Section
Measurement Standard: DASY S TEEEMAEC/ANST C63.19-2007)

DAZYS Configuration:

e  Probe: EZ3DVE - 513149, ConvF(6 21, 621, 6 21); Calibrated: 2013-09-05;
o Senszor-Surface: Zmm (Mechanical Surface Detection)

e Electronics: DAES Sn536; Calibrated: 2014-01-23

+ Phantom: Triple Flat Phantom 5 1C; Type: QD 000 P51 C4; Serial: 116141
o  DNMeasurement W DASYSZ, Version 52,8 (&), SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5Smm, dz=5mm

Eeference Walue = 5588 VWim; Power Drift =-0.01 JdB

Peak SAR (extrapolated) =354 Wikg

SAR(] g) = 2.39 Wikg; SAR(10 g) = 1.57 Wikg

Maximum walue of SAE (measured) =279 Wikg

g2z

4

10.27

0dB=2.79 Wikg=4.46 dBW/kg

Certificate No: Z14-97073 Page 5 of 8
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Impedance Measurement Plot for Head TSL

1 STl e MHL I=HVY 1UL T
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DASYS Validation Report for Body TSL Date; 25.08.2014

Test Laboratory: CTTL, Beinng, China

DUT: Dipole 335 MHz; Type: D835V2; Serial: DB35V2 - SN: 4d020
Communication System: UID 0, CW (0, Frequency: 835 MHz Duty Cycle: 1:1
Medium parameters used: £ =835 WHz, o=0.97 Sim; 5= 36745, p = 1000 kgfm3
Phantom section: Center Section

Measurement Standard: DASY S TEEEMAEC/ANST C63.19-2007)
DAZYS Configuration:

o Probe: EZ3DV3 - 8N3149; ConvE(5 98, 598, 5 98); Calibrated: 2013-09-05;

o  Zensor-Burface: 3mm (Mechanical Surface Detection)

e Electronics: DAES 30536, Calibrated: 2014-01-23

s Phantom: Triple Flat Phantom 5 1C; Type: QD 000 P51 C4; Serial: 11612

o  Measurement 2W: DASTD2, Version 52.8 (33, SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250
mW, dist=3.0mm (ES-Probhe)/Zoom Scan {7x7x7) ("x7x7)/Cuhe 0: Measurement
grid: dx=5mm, dy=5mm, dz=Smm

Eeference Value = 53.515 Vim; Power Dnift = -0.01 4B

Peak ZAR (extrapolated) =345 Wikg

SAR(]l g) =2.37W/kg; SAR(10 2) = 1.57 W/ikg

Maximum value of SAR (measured) =274 Wikg

-MoHY

0dB=2.74 W/kg = 4.38 dBW/kg

Certificate No: Z14-97073 Page 7 of 8
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Impedance Measurement Plot for Body TSL

smith R+
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ANNEX J: D1750V2 Dipole Calibration Certificate
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TMDGe—

wg&mmmmmmm . China
E-mail: Info@emcite com ).

DASYS Validation Report for Head TSL Date: 26.01.2014

Test Laboratory: TMC, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1033
MMSM UID 0, CW (0):Frequency: 1750 MHz
.mwmrtiTSIIMHz;o=I..SSSJm:ar=39.6:p=lwﬂkgl'mS
Mwmw : DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN3846:ConvF(7.85, 7.85, 7.85); Calibrated: 2013/9/3
« Sensor-Surface: 2mm (Mechanical Surface Detection);

+ Electronics: DAE4 Sn777;Calibrated: 2013/2/22

. Hum SAM1593:Type: QDO00P40CC:Serial: TP:1593
= DASY52 52.8.7(1137);SEMCAD X Version 14.6.10 (7164)

mmmmwklm Pin=250mW, dist=2.0mm
; om Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
1, dz=5mm
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Impedance Measurement Plot for Head TSL
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. TLY e

me Mmmm 100181, China
Hﬂm Fax +B6-10-62304633-2504
E-mail Info@emcite.com

——/ DASYS Validation Report for Body TSL Date: 26012014

= Test Laboratory: TMC, Beijing. China
] DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1033

Communication System: UID 0, CW (0);Frequency: 1750 MHz
Medium parameters used: = 1750 MHz; o= 1.47 8/m; g, = 52.8,p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

_Probe: EX3DV4 - SN3846;ConvF(7.56, 7.56, 7.56); Calibrated: 2013/9/3
Sensor-Surface: 2mm (Mechanical Surface Detection):
Electronics: DAE4 Sn777;Calibrated: 2013/2/22
Phantom: SAM 1186;Type: QDO00P40CC;
DASYS52 52.8.7(1137);SEMCAD X Version 14.6.10 (7164)

R I

Dipole Calibration for Body Tissue/ d=10mm, Pin=250mW, dist=2.0mm
e (EX-Probe)/Zoom Sean (7x7x7) (Tx7x7)/Cube 0: Measurement grid:
g . dx=5mm, dy=3mm, dz=5mm
RN | Mmm 82, 82‘0me Power Drift = -0.01 dB

s - M m_ extrap =172 Wkg

~ SAR(1 g) = 9.63 W/kg; SAR(10 g) = 5.14 W/kg
 Maximum value of SAR (measured) = 13.6 W/kg
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Impedance Measurement Plot for Body TSL
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ANNEX K: D1900V2 Dipole Calibration Certificate(August 31,2011)

Calibration Laboratory of 8,
Schmid & Partner R
Engineering AG i@ﬂi&

g
Zoughausstrasse 43, 8004 Zurich, Switzerland -:;{zﬁ o

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibralion Service

Accrediled by tha Swss Accreditation Service [SAS)
The Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreement fof the recognition of eallbration eertificsles

cient  TA-Shanghal (Auden) Certifizate No: D1900V2-5d060_Aug11
|CALIBHATION CERTIFICATE = |

D1200V2 - SN: 5d060 {

Acereditation Mo SCS 108

Cérject

Calibration proceduals)

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibraton date:

August 31, 2011

This calbration cenificale documents the tracesbility to natonal siendands, which realize the physical unita of measurements (5l),
Th maasuramants and the Unceanties with confidance procabilty are given on the lallewing pages and are part of the cenificate.

Al calibrations have been condustad in the closed labaratory facilty: rimnment lemperaties (22 = 35°C and humidity = T0%,

Cadibration Equipment used (MATE exiticd for calibration)

Raferance 20 dB Attanuatos
Typa-M mismabch combination
Raferance Probe ESADVA

Primary Standards 1D ¥
Pavsr matar EPM-4428 GBIT4R0704
Power sansor HP B4814A Us3r2e27as

BM; 55086 (20b)
Sh: 50472 0 DEIZT
5N 3205

Network Anatyzer HP BTSIE

Casbrated by:

Approved by:

| This calibration cartificate shall nol be rproduced excapt in full withow wrillen approval of the lsbarstory.

DAE4 SN: 601
Secondary Standards 0 #

Power sensor HP B4ATA MY 41082317
AF generator RAS SMT-06 100005

LISaTEHISES 54206

Mama
D Hiey

Kana Pokovic

Cal Date {Cenificate Mo

06-0ct-10 (Mo, 217-01286)
06-Ccl=10 (Mo, 217-01266)
29-Mar-11 (Mo 217-01367)
29-Mar-11 (Mo, 217-01371)
29-Apr-11 {Mo. E53-3205_apri1)
O4-Ju-11 (N, DAEL-801_Jd11}

Check Date (in housa)

Schadusad Calibraton

Oct-11
Oct-11
Apr-12
Apr-12 e
Apr1g
Jul-12

Scheduled Check

1B-0Ct02 {In house ehesk Oed-0a)
04-Aug-99 (in housa chack Oct-08)
1B-Det-01 {in housa chack Oct-10)

Function

Labieralsry Tachnician

Technical Manager
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In hause chack: Oci-11
In housae chack: Oct-11
In house chack: Oci-11

Signature
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s
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Calibration Laboratory of A, Schwelzerischer Kalibrierdienst
Schmid & Partner j%’é g Service sulsse d'étalennage

EI'IQil'IEEFiﬁg AG P Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurieh, Switzerland {ﬁ}-" S  swiss Calfbratlon Bervice

LT

Aocradied by the Swiss Accreditation Service (SAS) Accraditation He.: SCS 108

Tha Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreemant for the recognition of calloration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
A nat 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 Wirgless
Communications Devices: Measurement Techniques”, December 2003

b} IEC B2209-1, "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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields: Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency 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 at the frequency indicated.

* Antenna Paramefers 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 Retumn Loss: These parameters are measurad with the dipole
positionad 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. Mo uncertainty reqguired.

= 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
connector,

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

Cerificate No: D1900V2-5d060_Augl Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Verzion DASYS V5262

Extrapolation Advanced Extrapolation

Phantom Madular Flat Phantom

-'E[ﬂhmn-a Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied,
Temperature Parmittivity Conduetivity

Mominal Head TSL parameters 22.0°C 40,0 1.40 mho'm

Measured Head TSL parameters [22.0£02)°C WEE% 1,42 mhoim + 6 %

Head TSL temperature change during test <057 —
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 250 mW input power 1W02mW/ g

SAR for nominal Head TSL parametars narmalized to 1W 40.3 mW fg £ 17.0 % (k=2)

'S_AH averaged over 10 em® {10 g) of Head TSL condition
SAR measurad 250 m\W input power 530mW /g
SAR for nominal Head TSL paramaters nomalized to 1W 211 mW /g £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applisd. =
Tempearature Permittivity Conductivity

MNominal Body TSL parameters 22.0°C 53.3 1.52 mhadm
Measured Body TSL parameters {22.020.2)°C 53.0+6% 1.57 mba'm = 6 %
Body TSL temperature change during test =05"C —

SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Caondition
SAR measured 250 mW input power 10.6mW /g

SAR for nominal Body TSL paramaters

normalized to 1W

1.7 mW g £17.0 % (k=2)

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

condition

SAR measurad

250 mW input power

555mW /g

SAR for nominal Body TSL parameters

normalized o 1W

2.0 mW [ g = 16.5 % (k=2)

Cerificate Mo: D1900V2-5d060_Auwg11
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Appendix
Antenna Parameters with Head TSL
Impedance, fransformed to feed point . E2EQ+7.5)0
Return Loss - 22.3dB
Antenna Parameters with Body TSL
impedanca, transformed to feed point 4T3+ 70
Return Loss -21.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.194 ns I

After long lerm use with 100W radiated power, anly a slight warming of the dipala near the feedpaint can be measured.

The dipala is made of standard semirigid coaxial cable, The center conductar of tha feading line ks direclly connected to the
second am of the dipole. The antenna is theretore short-circuited far DC-signals.

Mo axcessive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manutactured on December 10, 2004

Certificate No: D1900V2-50060_Aug11 Page 4 of &
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DASYS Validation Report for Head TSL

Date: 300082011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI%00V2; Serial: D1900V2 - SN: Sd0ad

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; £, = 39.5: p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMEC/ANSI CA3,19-2007)

DASYS2 Configuration:

Probe: ES3DWV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 29.04,2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 3.0 (front); Type: QDODOPS0AA; Serial: 1001

DASYS2 52.6,2(482) SEMCAD X 14.4.5{3634)

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

Refercnce Value = 97,636 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 18.535 Wikg

SAR(1 g) = 10.2 mW/g; SAR{10 g} = 5.3 mW/g

Maximum value of SAR (measured) = 12.600 mW/g

F0.00

0dB = 12.600mW/g

Cerificate No: D1900V2-5d060_Aug11 FPage 5 of &
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Impedance Measurement Plot for Head TSL

30 fMug Zeddl @9:53:213

“47BE 0 B26.28 pH

F-25253 dE

Ca .‘L—'_?H_ 1

1 980,080 DOd NHz

1 908,080 BBE HHz

T ETART 1 TOG.080 AAD Wz
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DASYS Validation Report for Body TSL
Date: 31.08.2011

Test Lahoratory: SPEAG, Zurich, Switzerland

DUT: Dipode 1900 MHz: Type: D190V 2: Serial: D1900V2 - SN: Sd06i

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.57 mho/m; & = 53.9; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEAEC/ANST CA3.19-2007)

DASYS52 Configuration:
+  Probe: ES3IDVI - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.201 1
= Sensor-Surface: Jmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60 ; Calibrated: 04.07.2011
+  Phantom: Flal Phantom 5.0 (hack): Type: QDOODPS0OAA; Serial: 1002

= DASYS5252.0.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96.435 Vim; Power Drift = -0.0099 dB

Peak SAR {extrapolated) = 18.663 Wikg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5.55 mW/g

Maximum value of SAR {measured) = 13.397 mW/g

-1.00
-8.00
(EF ]
1680

-0

0 dB = 13 400mW/g

Certificate Mo: D1900V2-5d060_Auwg11 Page 7 of &
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Impedance Measurement Plot for Body TSL
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ANNEX L: D1900V2 Dipole Calibration Certificate(September 1,2014)

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

Client TA(Shanghai) Certificate No: Z14-97074
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d060

Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date: September 1, 2014

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-13 (TMC, No.JZ13-443) Sep-14
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443) Sep-14
Reference Probe ES3DV3 SN 3149 5- Sep-13 (SPEAG, No.ES3-3149_Sep13) Sep-14
DAE3 SN 536 23-Jan-14 (SPEAG, DAE3-536_Jan14) Jan-15
Signal Generator E4438C | MY49070393 13-Nov-13 (TMC, No.JZ13-394) Nov-14
Network Analyzer E8362B MY43021135 19-Oct-13 (TMC, No.JZ13-278) Oct-14
Name Function - Signature
; : s o W |
Calibrated by: Zhao Jing SAR Test Engineer .. N é é ‘
| Reviewed by: Qi Dianyuan SAR Project Leader — = T__< = |
| Approved by: Lu Bingsong Deputy Director of the laboratory Eﬁ_ ,ML,IFZ !

Issued: September 4, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: Z14-97074 Page 1 0of 8
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Sl  CALIBRATION LABORATORY SN
Add: Mo 51 Xueyman Road, Haidian District, Beijing, 100191, China "’-r,;ﬁ;,lb“ CALIBRATION
Tel: +86-1062304633-2079  Fax: 486-10-62304633-2504 B No. L0570
E-mnail; ctil@c hinattl. cor Hitpuifwwnwchinat cn
Glossary:
TSL tissue simulating liquid
ZonyF sensitivity in TSL S NORMx vz
MNEA 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 Absorption Rate (SAR) in the Human Head from VWireless
Zommunications Devices: Measurement Technigues®, June 2013

by IEC B2209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices Usedin close proximity to the ear (frequency range of 300MMHz to 3GHz)",
February 2005

c) KDBBBS664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASYA/S System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Condifions: 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.

o Anienna Paramelers 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.

o Feed Point Impeadance and Heturn Loss: These parameters 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 Return Loss
ensures low reflected power. No uncertainty required.

o Fleclrical Delay: One-way delay between the ShA connector and the antenna feed
point. Mo uncertainty required.

SAR measured; SARE measured atthe stated antenna input power.

o SARnormalized: SAR as measured, normalized to an input power of 1Y at the antenna
connector,

o SARfor 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: Z14-97074 Page 2 of 8
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A

In Collaboration with
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&dd: Mo 51 Huesman
Tel: +86-10-62304633 2079
E-mnail; ctil@c hinattl. cor

asurement Conditions

CALIBRATION LABORATORY

Foad, Haidian District, Bedjing, 100191, China
Fax: 486-10-62304633-2504
Hitpuifwwnwchinat cn

DASY system configuration, as far as not given on page 1.

CALIBRATION
No. L0570

DASY Version

DAZYEZ

528.8.1222

E xtrapolation

Advanced Estrapolation

Phantom

Triple Flat Phantorm 5.1C

Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Scan Resolution

di, dy, dz=5 mm

Frequency

1900 MHz £1 MHz

Head TSL parameters

SA|

Bo

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22002 °C 51816 % 150 rmho/m £6 %
Body TSL temperature change during test =1.0°C
SAR result with Body TSL
SAR averaged over 1 cwe° {1g) of Body TSL Condition

The following parameters and calculations were applied.

Temperature

Permittivity

Conductivity

Nominal Head TSL parameters

220°C 400

1.40 mhodmn

Measured Head TSL parameters

(22.0+02) °C

358 16 %

1.37 mhofm +6 %

Head TSL temperature change during test

<1.0°C

R result with Head TSL

SAR averaged over 1 cm3 {1 g) of Head TSL

Condition

SAR measured

250 mWinput power

969 m /g

SAR for nominal Head TSL parameters

normalized to 1%

392 mW/g+ 208 % (k=2)

SAR averaged over 10 cm3 (10 g} of Head TSL

Condition

SAR measured

250 mWW input power

514 mW /iy

SAR for nominal Head TSL parameters

normalized to 1%

207 mW /g + 204 % (k=2)

cy TSL parameters

The following parameters and calculations were applied.

SAR measured

250 mWinput power

998 MW /g

SAR for nominal Body TSL parameters

normalized to 19

400 m\Wig +208 % (k=2)

SAR averaed over 10 e’ (10 gy of Body TSL

Condition

SAR measured

250 mWinput power

528 mW /g

SAR for nominal Body TSL parameters

notrmalized to 14

214 mW /g £ 204 % (k=2)

Certificate Mo: 214-97074
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Add: Mo 51 Xueyman Road, Haidian District, Beijing, 100191, China “y " CALIBRATION
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 54.10- 6.34j01
Return Loss -228dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 57 601 4.76j01
Return Loss - 21 6dB
General Antenna Parameters and Design
Electrical Delay {one direction) 1.248 ns

After long termn use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
he measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ling 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
ratching when loaded according tothe position as explained in the "Measurerm ent Conditions"
paragraph. The SAR data are not affected by this change. The owverall dipole [ength is still according to
the Standard.

Mo 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

Certificate No: Z14-97074 Page 4 of 8
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E-mnail; ctil@c hinattl. cor Hitpuifwwnwchinat cn

DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beipng, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SI¥: 54060

T\ CALIBRATION
ety No. L0570

Date: 01.09.2014

Communication System: TID 0, CW, Frequency: 1900 WHz Duty Cyele: 1:1
Medium parameters used: £= 1900 MHz, o= 1371 5/m, 5= 3% 83, p=1000 kg;‘mS

Phantom zection: Left Section

Ifeasurement Standard: DASYS (TEEETEC/ANST C63.19-2007)
DAZYS Configuration:

o  Probe: ES3DVE - 5N2149; ConvF(5.06, 5.06, 5.06);, Calibrated: 2013-09-05;

o Senszor-Surface: Zmm (Mechanical Surface Detection)
e Electronics: DAES Sn536; Calibrated: 2014-01-23

+ Phantom: Triple Flat Phantom 5 1C; Type: QD 000 P51 C4; Serial: 116141
o  DNMeasurement W DASYSZ, Version 52,8 (&), SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:

dx=5mm, dy=5Smm, dz=5mm

Eeference Walue = 92911 Vim, Power Drift = -0.06 4B
Peak SAR (extrapolated) = 17.5 Wikg

SAR(] g) = 9.69 Wikg; SAR{10 g) = 5.14 Wikg
Maximum walue of SAR (measured) = 12.2 Wikg

-3.50

-r.am

-10.51

-14.02

-17.52

0dE=122"Wkg = 10.86 dBEWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 01.09.2014

Test Laboratory: CTTL, Beinng, China

DUT: Dipole 1900 MHz; Type: D1900%2; Serial: D1900V2 - SI¥: 54060
Communication System: UID 0, CW, Frequency: 1900 WHz; Duty Cyele: 1:1
Medium parameters used: £ = 1900 WHz; 6 =15 5fm; &=251.78; p= 1000 kgfm3
Phantom section: Center Section

Measurement Standard: DASY S TEEEMAEC/ANST C63.19-2007)
DAZYS Configuration:

e Probe: EZ3DV3E - 513149, ConvF(4.72, 472, 4 72);, Calibrated: 2013-09-03;

o Senszor-Surface: Zmm (Mechanical Surface Detection)

e Electronics: DAES Sn536; Calibrated: 2014-01-23

+ Phantom: Triple Flat Phantom 5 12, Type: QD 000 P51 CA; Serial: 116142

o  DNMeasurement W DASYSZ, Version 52,8 (&), SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5Smm, dz=5mm

Eeference Walue = 935 668 Vim, Power Drift = -0.01 4B

Peak SAR (extrapolated) = 17.6 Wikg

SAR(] g) =9.98 Wikg; SAR(10 g) = 5.28 Wikg

Maximum walue of SAE (measured) = 12.6 Wikg

-3.29

1347

-16 4k

0dBE =126 Wkg=11.00 dBW/kg
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ANNEX M: D2450V2 Dipole Calibration Certificate(August 29,2011)

Ay,

Calibration Laboratory of

! S g Schweizerischer Kalibrierdienst

Schmid & Partner i{% o Service suisse déiaionnage
Enginaering AG =i Servizio svizzero di taraturs

Zeughaussirasse 43, 8004 Zurich, Switzerland % /ﬁ“f s Swiss Calibration Service

Accradited by the Swiss Accreditation Servica (SAS)
The Swiss Accreditation Service ks one of the signatories to the EA
Multilpteral Agreemaent for the recognition of calibration cerlificales

cien:  TA-Shanghal (Auden)
CALIBRATION CERTIFICATE

Otgact D2450V2 - SMN: 786

Accreditation No: SCS 108

Certificate No: D2450V2-786_Augii

Callbration procedure|s)

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

Caliteation daie:

August 29, 2011

This calibrafion cerlificate documents the frecesbility to nationed standands, which realize the physical units of maasuramants (51,
The massuremants ard he undedairbes with confidance probabiity are given on the lallowing peges and are part of the codificass

Al calibrations have been conducted in the closed labaraiory facilty: evwimanment termparatura (22 = 39°C and humidty < T0%.

Codbration Equipment usad (METE critical for calibration)

This cabration cerlificate shall nof ba rapraduced excapl In full without wrillen approval of the laboratory

Corificate No: D2450V2-T86_Augt1

Primary Standards Ioé Ca Date {Cartificate No.) Scheduled Calibration
Pawear matar EFM-4424 GREA74R0704 -0ct-10 (Mo, 217-01268) Dei-11

Pover sansor HP 846814 USaT29zTas -0l 10 (Mo, 21701 266) Oct-11

Rederance 20 dB Altenuaior SN: 55066 (200) 23-Mar-11 (Mo, 217-01367) Apr12

Type-M mismasch combinalion SN B04T.2 ! 0ERT 29-Mar-11 (No. 21 7-01371) Agpr-12 .
Rederanca Probe ES30DV3 SM: 3205 9-Ape-11 (Mo, ES3-3205_Age11) Apr-12

CAE4 Sh: 601 Od-Jdul-11 {Ma. DAE4-601 _Julii) dul12

Secondary Standards 1] Chack Data in house) Schadued Check
Power sansor HP 84814 MY41082317 18-0ct-02 (o house chack Dot-00) I house check: Oak-11
AF genarator RES SMT-06 103005 O4-Aug-53 [in howse check Col-08) In house check: Oat-11
Mabwork Analyzar HP 8753E LIS37300585 54208 18-0cl-01 (n house chack Oct-10) In housa check: Dat-11

Mame Function Slgnatuns
Callbrated by D tiay Laboratory Tachnizian @m
Approved by: Katja Pokavie Tachnical Mansger

lsgued: Aanguist 29, 2011
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Calibration Lahnratnryr of ‘_\ﬁ“ﬂ\l':::':'f"'"/,, g Schweizerischer Kalibrierdienst
Schmid & Partner in"m__-ﬁiﬁ-_ Sarvica sulsse d'étalennage
Engineering AG e C sarvieio svtcairo df taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ﬁ":-r,ﬁ.-f S swiss Calibration Servico
Accredited by he Swiss Accreditation Sarvice (SAS) Accreditation Ho.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muliilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
NIA 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 Techniguas”, Dacember 2003

b) |IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz ta 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technelogy (FCC OET),
‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
= Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantem. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. Mo uncertainty required.

= Flectrical 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
connector.

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

Cerficate No: D2450V2-786_Aug11 Paga 2ol 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Verslon DASYS Vs2g.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipola Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhao'm
Measured Head TSL parameters (22.0 0.2} °C HMd+r6% 1.85 mhoim = 6 %
Head TSL temperature change during test =0.5°C s e
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 MW Inpul power 1B7mW/ g

SAR for nominal Head TSL parameters

nomalized o 1W

53,8 mW /g = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head T5L

condition

SAR measured

250 mW input power

641 mW /g

SAR for nominal Head TSL parametars

normalized o 1W

25.4 mW /g = 16.5 % [k=2)

Body TSL parameters
The following parameters and calculations weare applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameaters 220°C 52.7 1.95 mhafm
Measured Body TSL parameters (22.0 £ 0.2)°C 51.8+6 % 2,02 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 Cendition
SAR maasurd 250 mW Input power 132mW /g

SAR for nominal Body TSL paramatars

nomalized to 1W

51.7 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 MW input power

610mW /g

SAR for nominal Body TSL parameters

nomalized to 1%

242 mW /g £ 16.5 % (k=2)

Certificate MNo: D2450V2-Ta8_Aug11
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Appendix
Antenna Parameters with Head TSL

Impedanca, transformed to feed point

55.0 (1 + 2.4 [{)

Return Loss -25.5d8
Antenna Parameters with Body TSL
Impedance, transfermed 1o feed point 50.4 {2+ 3.5
Retum Loss -2 0dB
General Antenna Parameters and Design
| Elacirical Delay {one direction) 1.154 ns _|

After long term wuse with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipale is made of standard semingid coaxial cable, The center conductor of the feeding line is direcily connectad to the

second am of the dipole, The amtenna is therefore shor-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

Teadpoint may be damaged

Additional EUT Data

Manufacturad by

SPEAG

Manufactured an

May 08, 2005

Certificate No: D2450V2-TA6_Augl1
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DASYS Validation Report for Head TSL

Date: 29.08.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 786

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1.85 mho/m; £ = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST Ca3, 19-2007)

DASYS2 Conliguration:
= Probe: ES3DV3 - SN3205; ConvFi(4.43, 4.45, 4.45); Calibrated: 29.04.701 1
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronies: IDAE4 Sn601; Calibrated: 04.07.201 1
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS2 52.6.2(482);, SEMCAD X 14.4,5(3634)

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 = 101.5 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.303 Wikg

SAR(] g) = 13.7 mW/g; SAR(10 g) = 6.41 mW/g

Maximum value of SAR (measured) = 17,561 mW/g

Tdan

m.ze

24,00

0 dB = 17.560mW/g

Certilicate Mo: D2450V2-T88_Aug11 Page 54 B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 29.08.201 1

Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 786

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz: o = 2.02 mho/m; £ = 51.8; p = 1000 ls:;_zn"m1L
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST C63.19-2007)

DASYS2 Configuration:
= Probe: ESADV - SN3205; ConvFi(4.26, 4.26, 4.26): Calibrated: 29.04.201 1
#  Sensor-Surface: 3mm {Mechanical Surface Detection)
» Electronics: DAE4 Snéi; Calibrated: 04.07.200 1
*  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

»  DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96,118 Vim; Power Drift = 0.0072 dB

Peak SAR (extrapolated) = 27.129 W/ikg

SAR(1 g) = 13.2 mW/g; SAR(I0 g) = 6.1 mW/g

Maximum value of SAR (measured) = 17,387 mW/g

aan
460
14,40

19.7%

-2

(1dB = 17.390mW/a

Cartificate No: D245002-TEG_Augi1 Page 7 of 8



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RXA1411-0267SAR01R3 Page 285 of 300

Impedance Measurement Plot for Body TSL
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ANNEX N: D2450V2 Dipole Calibration Certificate(September 1,2014)

® . a1,
In Collaboration with WA S
SN
LT sL e a9  ow
N — =L
AN
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China . % u"  CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 No. L0570

E-mail: ettli@chinattl.com Hitp://www.chinattl.cn

Client TA(Shanghai) Certificate No: 214-97075
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 786

Calibration Procedure(s) TMC-OS-E-02-194

Callibration procedure for dipole validation kits

Calibration date: September 1, 2014

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(2213)'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-13 (TMC, No.JZ13-443) Sep-14 ‘
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443) Sep-14 ‘
Reference Probe ES3DV3 SN 3149 5- Sep-13 (SPEAG, No.ES3-3149_Sep13)  Sep-14
DAE3 SN 536 23-Jan-14 (SPEAG, DAE3-536_Jan14) Jan -15
Signal Generator E4438C | MY49070393 13-Nov-13 (TMC, No.JZ13-394) Nov-14 |
Network Analyzer E8362B MY43021135 19-Oct-13 (TMC, No.JZ13-278) Oct-14
Name Function = Signature ‘
Calbrated by: Zhao Jing SAR Test Engineer /- 33:: A\,‘_{Zﬁ\é {_/ |
Reviswed by: Qi Dianyuan SAR Project Leader f_ & M/
Approved by: Lu Bingsong Deputy Director of the 1abwam~ ' {51‘ -N"’Q;z
Issued: September 4, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z14-97075
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Sl  CALIBRATION LABORATORY SN
Add: Mo 51 Xueyman Road, Haidian District, Beijing, 100191, China "’-r,;ﬁ;,lb“ CALIBRATION
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E-mnail; ctil@c hinattl. cor Hitpuifwwnwchinat cn
Glossary:
TSL tissue simulating liquid
ZonyF sensitivity in TSL S NORMx vz
MNEA 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 Absorption Rate (SAR) in the Human Head from VWireless
Zommunications Devices: Measurement Technigues®, June 2013

by IEC B2209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices Usedin close proximity to the ear (frequency range of 300MMHz to 3GHz)",
February 2005

c) KDBBBS664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASYA/S System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Condifions: 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.

o Anienna Paramelers 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.

o Feed Point Impeadance and Heturn Loss: These parameters 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 Return Loss
ensures low reflected power. No uncertainty required.

o Fleclrical Delay: One-way delay between the ShA connector and the antenna feed
point. Mo uncertainty required.

SAR measured; SARE measured atthe stated antenna input power.

o SARnormalized SAR as measured, normalized to an input power of 1V at the antenna
connector,

o SARfor 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: Z14-97075 Page 2 of 8
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asurement Conditions

CALIBRATION LABORATORY

Foad, Haidian District, Bedjing, 100191, China
Fax: 486-10-62304633-2504
Hitpuifwwnwchinat cn

DASY system configuration, as far as not given on page 1.

CALIBRATION
No. L0570

DASY Version

DAZYEZ

52881222

E xtrapolation

Advanced Estrapolation

Phantom

Triple Flat Phantom 5.1C

Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Scan Resolution

di, dy, dz=5 mm

Frequency

2450 MHz +£1 MHz

Head TSL parameters

SA|

Bo

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (22002 °C 51316 % 200 mho/m+B %
Body TSL temperature change during test =1.0°C
SAR result with Body TSL
SAR averaged over 1 cwe° {1g) of Body TSL Condition

The following parameters and calculations were applied.

Temperature

Permittivity

Conductivity

Nominal Head TSL parameters

220°C 39.2

1.80 mhodn

Measured Head TSL parameters

(22.0+02) °C

402 +6 %

1.84 mhofm +6 %

Head TSL temperature change during test

<1.0°C

R result with Head TSL

SAR averaged over 1 cm3 {1 g) of Head TSL

Condition

SAR measured

250 mWinput power

132 mi /g

SAR for nominal Head TSL parameters

normalized to 1%

525 mW /g + 208 % (k=2)

SAR averaged over 10 cm3 (10 g} of Head TSL

Condition

SAR measured

250 mWW input power

B20 mW /g

SAR for nominal Head TSL parameters

normalized to 1%

248 mW /g + 204 % (k=2)

cy TSL parameters

The following parameters and calculations were applied.

SAR measured

250 mWinput power

133 mW /g

SAR for nominal Body TSL parameters

normalized to 19

524 m\Wig+208 % (k=2)

SAR averaed over 10 e’ (10 gy of Body TSL

Condition

SAR measured

250 mWinput power

620 mW /g

SAR for nominal Body TSL parameters

notrmalized to 14

2456 mW /g 204 % (k=2)

Certificate Mo: 214-97075
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 57.10-0.57j01
Return Loss - 236dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 56.001+3.31j0
Return Loss -237dB
General Antenna Parameters and Design
Electrical Delay {one direction) 1.192ns

After long termn use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
he measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ling 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
ratching when loaded according tothe position as explained in the "Measurerm ent Conditions"
paragraph. The SAR data are not affected by this change. The owverall dipole [ength is still according to
the Standard.

Mo 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

Certificate No: Z14-97075 Page 4 of 8
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beipng, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 786

T\ CALIBRATION
ety No. L0570

Date: 01.09.2014

Communication System: TID 0, CW, Frequency: 2450 WHz Duty Cyele: 1:1
Medium parameters used: £ = 2450 MHz;, o= 184 Sim; =402, p = 1000 kgfm3
Phantom zection: Left Section

Ifeasurement Standard: DASYS (TEEETEC/ANST C63.19-2007)

DAZYS Configuration:

o  Probe: ES3DVE - 5N2149; ConvFi4.48, 4.48, 4.48); Calibrated: 2013-09-05;

o Senszor-Surface: Zmm (Mechanical Surface Detection)
e Electronics: DAES Sn536; Calibrated: 2014-01-23

+ Phantom: Triple Flat Phantom 5 1C; Type: QD 000 P51 C4; Serial: 116141
o  DNMeasurement W DASYSZ, Version 52,8 (&), SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5Smm, dz=5mm

Eeference Walue = 99583 Vim, Power Drift = -0.08 4B
Peak SAR (extrapolated) = 26.6 Wikg

SAR(] g) = 13.2 Wikg; SAR(10 g) = 6.2 Wikg
Maximum walue of SAR (measured) = 17 3 Wikg

-4.26

SESF

-AT.0E

i

=120

0dBE=173 Wkg= 1238 dBW/kg

Certificate Mo: 214-97075
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 01.09.2014

Test Laboratory: CTTL, Beinng, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 736
Communication System: UID 0, CW, Frequency: 2450 WHz; Duty Cyele: 1:1
Medium parameters used: £ = 2450 WMHz; o= 1988 5im; 5= 5125, p = 1000 kgfm3
Phantom section: Center Section

Measurement Standard: DASY S TEEEMAEC/ANST C63.19-2007)
DAZYS Configuration:

e  Probe: EZ3DVE - 513149, ConvF(4.21, 421, 4 21); Calibrated: 2013-09-03;

o Senszor-Surface: Zmm (Mechanical Surface Detection)

e Electronics: DAES Sn536; Calibrated: 2014-01-23

+ Phantom: Triple Flat Phantom 5 12, Type: QD 000 P51 CA; Serial: 116142

o  DNMeasurement W DASYSZ, Version 52,8 (&), SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5Smm, dz=5mm

Eeference Walue = 97,120 Vim, Power Drift = 005 4B

Peak SAR (extrapolated) = 27.8 Wikg

SAR(] g) = 13.3 Wikg; SAR(10 g) = 6.2 Wikg

Maximum walue of SAR (measured) = 177 Wikg

-4.27

-1 2

-17.09

=116

0dB=17.7Wkg= 1248 dBW/kg
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Impedance Measurement Plot for Body TSL
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ANNEX O: DAE4 Calibration Certificate
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-,

L

Tel: +86-10-62304633-2079  Fax: ~86-10-62304633-2504 G NN tz
E-mail. [nfo e emeile com Hup./www emcite com “hiluy CNAS L0442
Client :  TA(Shanghal) Certificate No: J14-2-0052
CALIBRATION CERTIFICATE A ek s g o L
Object DAE4 - SN: 1317
Calibration P d
alibration Procedure(s) TMC-OS-E-01-198
Calibration Procedure for the Data Acquisition Electronics
(DAEx)
Calibration date: January 16. 2014

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 D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Documenting
Process Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-049) July-14

Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /,;’,Jr‘b
Reviewed by: Qi Dianyuan SAR Project Leader ’557-%/
Approved by: Lu Bingsong Deputy Director of the laboratory - r’ ? 1”1’

Issue-dLJanuafy 16, 2014
This calibration certificate shall not be reproduced except in full without written approval bf the laboratoty.
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TMLD e

Add' No 52 Huayuanber Road, Hudian District, Begjing. 100191, China
Tel +86-10-62304633-2079 Fax. +86-10-52304633-2504
E-maul: [nfoasmcite com Hup /'www emcilc.com
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robaot 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.
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DC Voltage Measurement
A/D - Converter Resolution nommnal
High Range 1LsSB= 61V, full range = -100...+300 mV
Low Range 1LSB = 61V, full range = Auieicer +3mV
DASY measurement parameters: Auto Zero Time: 3 sec, Measuning time: 3 sec
Calibration Factors | X Y i Zz
High Range | 404 058 = 0.15% (k=2) | 404.060 = 0.15% (k=2) | 403 954 = 0 15% (k=2)
Low Range | 399002 + 0.7% (k=2) | 399910 £ 0 7% (k=2) | 398303 = 07% (k=2) J
Connector Angle
Connector Angle to be used in DASY system 115°=1"*
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ANNEX P: The EUT Appearances and Test Configuration
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ANNEX Q: System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

Table 35: System Validation Part 1

System Probe Liquid Validation | Frequency | Permittivity | Conductivity
No. SN. Name Date Point € o(s/m)
MHz | N
1 3677 835MHz ovember | o MHz 415 0.92
(head) 28, 2013
1900MHz | N
2 3677 900MHz | November | g\ 40.0 1.40
(head) 28, 2013
2450MHz | N
3 3677 SOMHz | November |, -\ ihz 39.2 1.80
(head) 28, 2013
MHz | N
4 3677 835MHz ovember | o MHz 55.2 0.99
(body) 28, 2013
1900MHz | N
5 3677 900MHz | November | g1 53.3 152
(body) 28, 2013
2450MHz | N
6 3677 SOMHz | November |, -\ ihz 52.7 1.95
(body) 28, 2013
System Probe Liquid Validation | Frequency | Permittivity | Conductivity
No. SN. Name Date Point € o(s/m)
1 3977 835MHz | February oo iz 415 0.90
(head) 17, 2014 ' '
2 3977 1750MHz - February | 2oy 40.1 1.37
(head) 17, 2014 ' '
3 3977 1900MHz | February | o001 40.0 1.40
(head) 17, 2014 ' '
4 3977 2450MHz | February | oMbz 39.2 1.80
(head) 17, 2014 ' '
5 3977 835MHz 1 February | oo oMz 55.2 0.97
(body) 17, 2014 ' '
6 3977 1750MHz | February | o0 53.4 1.49
(body) 17, 2014 ' '
1900MHz | F
7 3977 900MHz | February o0 oMz 53.3 152
(body) 17,2014
2450MHz | Feb
8 3977 z ebuay 1 2 450MHz 52.7 1.95
(body) 17,2014
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Table 36: System Validation Part 2
Sensitivity PASS PASS
cw
L. Probe Linearity PASS PASS
Validation
Probe Isotropy PASS PASS
MOD. Type GMSK GMSK
Mod MOD. Type OFDM OFDM
Validation Duty Factor PASS PASS
PAR PASS PASS
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ANNEX R: Product Change Description

Ol New
Model HUAWEI Y520-U03 HUAWEI Y520-U03
FCCID QISY520-U03 QISY520-U03A
Frequency UMTS band 1/2/5 UMTS band 4/2/5
GSM850/900/1800/1900 GSM850/900/1800/1900
PCB Based on HUAWEI Y520-U03,
there are following changes:
1. band 1 PA was changed
band 4 PA
2. band 1 duplexer was
changed band 4 duplexer
Hardware Version The same The same
Software Version Y520-U03V100R001C00B111 | Y520-U03V100R001C594B100
Dimensions The same The same
Appearance The same The same
antenna The same The same
Others The same The same

The photos of these changes




