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CALIBRATION CERTIFICATE

P Bt

Object D1900V2 - BN: 5d150

Callbration Procedure(s) TMC-0S-E-02-194

Calibration procedure for dipole validation kits

Calibration date: December 12, 2013

This calibration Cerdificate documents the traceabllity fo 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 cartificate.

All ealibratlonz have been conducted in the closed laboratory facility: environment temperature(22:3)1T
and humidity=70%.

Calibration Equipment used (M&TE critical for calibrafion)

Primary Standards ([nE -3 Cal Date{Calibrated by, Cerificata Mo.) Schaduled Calibration
Pawer Meter NRVD 102083 11-5ep-13 (TMC, No.JZ13-443) Sep-14
Power sensor  NRV-Z5 100585 11-Sep-13 (TMC, Nao. J213-443) Sep -14
Referance Probe ES30VA SH 3148 5- Sep-13 (SPEAG, No.ES3-3149_Sep13) Sep-14
DAE4 SN TTT 22-Feb-13 (SPEAG, DAES-TTT_Feb13) Fab-14
Signal Generator E4438C | MY49070393  13-Nov-13 (TMC, No,JZ213-384) Nov-14
Network Analyzer EBIG2E | MY43021135  19-Oct-13 (TMC, No.JZ13-278) Oct-14

Mame Function Big_natura

Caliprated by: Zhao Jing SAR Test Engineer ﬁ‘gj

Reviewed by: i Dianyuan SAR Project Laader :_': %

Approved by: Lu Bingsong Deputy Director of the laboratory _ ) 41,

Issued: December 17, 2013
This calibration cedificate shall not be reproduced excapt in full without written approval of the laboratory.
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Glozzary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMzx v,z
MN/B 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 62208-1, “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} KDBB65664, SAR Measurement Reguirements for 100 MHz to 6 GHz

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 cerificate. All figures stated in the certificate are valid at the frequency
indicated.

s Anfenna 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.

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

s FElectrical Deday: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

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

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

+ SAR for nominal TSL parameters; The measured TSL parameters are used to calculate
the nominal SAR result.

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

........

DASY Version DASYS2 52.8.7.1137
Extrapolation Advanced Extrapolation
Phantam Twin Phantom
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraguancy 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations wera applied.
Temperature Parmittivity Conductivity
Hominal Head TSL parameters 22.0°C 40.0 1.40 mho'm
| Measured Head TSL parameters (22020.2)°C 3BB£E% 1.42 mhoim £ 8 %
| Head TSL temparature change during test <0540 == =
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g} of Head TSL Candition
5AR measured 250 VW input powear BT mWig
SAR for nominal Head TSL parameers narmafized ta W 38.3 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Candition
SAR measured | 250 mW input power 508mW /g
SAR Tor nominal Head TSL parameters i normalized 1o 1W 20.2 mW ig £ 2004 % (k=2)
Body TSL parameters
The following parameters and calculaticns were applied.,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measurad Body TSL parameters | m2os02) e 53748% 1.53 mho/m + 6 %
Body TSL temperature change during test =0.5*C - -

SAR result with Body TSL

SAR averaged over 1 cm’ {1 @) of Bady TSL Condition

EAR measured 250 m\W input power 9.98 mwW /g

SR for nominal Body TSL paramatars nomalized (o 1W 39.9 mW ig £ 20.8 % (k=2)

SAR averaged ever 10 cmt’ (10 g) of Body TSL Condition

SAR measured 260 mW input power 528 mWig

SAR for nominal Body TSL parameters normalized fo 1W 21.0 mW iig £ 20.4 % “tl;' ]
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed fo feed point 50,30+ 3.17j0

| Retumn Loss - 30.04B

Antenna Parameters with Body TSL

| Impedance, transformed to feed paint 4580+ 3,920

Retumn Loss -27.7dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.048 ns

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line s
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 leaded 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 stilf according to
the Standard.

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

Additional EUT Data

Manufaclured by | SPEAG -|
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DASYS Validation Report for Head TSL Date: 12.12.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 1800 MHz; Type: D1900V2; Serial: D1800V2 - SN: 5d150
Communication System; CW, Frequency: 1800 MHz
Medi];lm parameters used: f = 1900 MHz;, o = 1.418 mho/m; er = 38.91; p = 1000
kgfm
Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/IEC/ANS| C63.19-2007)
DASYS Configuration:
=  Probe: ES3DV3 - SM3149; ConvF(5.06,5.08,5.06); Calibrated: 2013/8/5
+  Sensor-Surface: 3mm (Mechanical Surface Detaction)
« Electronics: DAE4 Sn777; Calibrated: 22/2/2013
+  Phantorn: SAM 1186, Type: QDD0OP40CC,
«  DASYS52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7xT)Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Refarence Value = 90.054 Vim; Power Drift = 0.01 dB

Feak SAR (extrapolated) = 17.9 Wikag

SAR(1 g) =9.71 Wikg: SAR(10 g) = 5.08 Wikg

Maximurm value of SAR (measured) = 11.8 Wikg

-6.91

-10.36

-13.82

1727

0 dB = 11.8 Wikg = 10.72 dBWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.10.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipola 1200 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150
Communication System; CW,; Frequency: 1900 MHz;
Medium paramt?rs used: f = 1900 MHz; o = 1.528 mho/m; er = 53,74, p = 1000
ka/m
Phantom section: Flat Phantom
Measurement Standard; DASYS (IEEE/NEC/ANS] CE3.12-2007)
DASYS Configuration:
* Probe: ES30DWV3 - SN3149; ConvF(4.72,4.72 4.72) ; Calibrated; 2013/9/5
» Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Calibrated:; 22/2/2013
*  Phantom: SAM1186; Type: QDO0OP40CC,
« DASYS2 52.8.7(1137); SEMCAD X Verzion 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7x7)Cube 0; Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83.608 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 9.88 Wikg; SAR(10 g) = 5.26 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

® ™

3.3

.62

-5.92

<13.23

-16.54

0dB=12.1 Whkg = 10.83 dBWikg
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Impedance Measurement Plot for Body TSL
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Object D2450V2 - SM: 584

Calibration Procadure(s) TMC-0DS-E-02-194

Calibration procedure for dipols validation kits

Calibration date: December 11, 2013

This calibration Cerlificate documents the traceability 1o national standards, which realize the physical
| units of measurements(Si). The measurements and the unceralnfies with confidence probability are
givan on the following pages and are part of the cartificate.

All calibrations have been cenducted in the closed laboratory facility; environment temperature(z2s3)c
and humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date{Calibrated by, Certificate No ) Schaduled Calibration
Power Meter NRVD 102083 11-3ep-13 (TMC, No.JZ13-443) Sep-14
Power sensor  NRV-Z5 100585 11-Sep-13 (TMC, No. JZ13-443) Sep-14
Reference Proba ES3DV3 SM 3148 5- Sep-13 (SPEAG No.ES3-3140_Sep13) Sep-14
CAE4 M 77T 22-Feb-13 (SPEAG, DAE4-T77_Feb13) Feb-14

| Signel Generator E4438C | MY49070383  13-Nov-13 (TMC, No.JZ13-304) MNow-14
MNetwork Analyzer EB362E MY43021135  19-0ct13 (TMC, No JZ13-278) Cet-14
Name Function Skanature
Calibrated by: Znao Jing SAR Test Engineer G ii{

—_

Reviewed by: Qi Dianyuan SAR Project Leader e -
B, Efl

Issued: ar 17, 2013
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Approved by Lu Bingsong Deputy Director of the laboratory . - -
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx vz
N/A 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 Wireless
Communications Devices: Measurement Technigques”, June 2013

b} IEC 6220%9-1, "Procedure to meaasure 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 cerificate. All figures stated in the cerificate are valid at the frequency
indicated.

s 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 Refum Loss: These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is transfermed
from the measurement at the SMA connecter to the feed point. The Retum Loss
ensures low reflected power. No uncertainty required.

« Elgctrical Delay: One-way delay between the SMA connector and the antenna feed
paint. No uncertainty required. ;

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

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

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
Cormesponds to a coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.B.7.1137
Extrapolation Advanced Extrapalatan
Phantom Twin Phaniom
Distance Dipole Canter - TSL 10 mm with Spacer |
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL paramelers 220°C 9.2 1,80 mhovm
Measured Head TSL paramebers {22002)'C I002E8% 1.82 mha'm £ 6 %
Head TSL temperature change during lest =0.5"C wen e
SAR rasult with Head TSL
| sar averaged over 1 i’ {1 g} of Head TSL Condition
SAR measured 250 mW input power 13.0mWig
SAR for nominal Head TSL parametars normalized o 1W 51.7 mW ig + 20.8 % (k=2)
SAR averaged over 10 cam® (10 g) of Head TSL Condition
SAR measured 250 mW input power BOSmMWIig
SAR for nominal Head TSL paramaters normalized 1o TW 241 mWW Ig £ 20.4 % (k=2)
Body TSL parameters
The fellowing parameters and calcukations were applied.
Temperatura Parmittivity Conductivity
Nominal Body TSL parameters x2otc 527 1.88 mha/m
Measured Body TSL parameters (220+02)°C 52B+6% 1.84 mho/m £ & %
Body TSL temmperature change during test <0.5°C — —
SAR result with Body TSL
SAR averaged aver1 ¢m (1 g) of Body TSL

SAR measurad

250 mW inpit power

129 MW i g

SAR for nominal Body TSL parametars

normalized to W

B1.8 mW lg £ 20.8 % [k=2)

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

Condition

SAR measured

250 mW input power

558 mW g

SAR for nominal Body TSL parameters

normalized to 1W

24.0 mW ig 2004 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to faad paint | 46,80+ 3.76/0

Return Loss | -25.9d8

Antenna Parameters with Body TSL

Impedance, transformed o feed paint 55200+ 2.3Bj0

Retumn Loss - 25.4dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1.199 ns

After long term use with 100V 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 dipeles, small end caps are added to the dipale amms in order to improve
matching when loaded according o 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.

Mo excessive foree must be applied to the dipole amms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 12.10.2013
Test Laboratory: TMC, Beljing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 84

Communication System: CW, Frequency: 2450 MHz

kMg?di;im parameters used: f = 2450 MHz; o = 1.817 mho/m; er = 38.96; p = 1000

m

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C83.19-2007)
DASYS Configuration:

* Probe: ES30V3 - SN3148; ConvF(4.48,4.48 4.48); Calibrated: 2013/9/5

* Sensor-Surface: 3mm (Mechanical Surface Detection)

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

* Phantom: SAM 1583; Type: QDOOOP40CC:

* DASYSZ 52.8.7(1137), SEMCAD X Version 14.6.10 (T164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7xT)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Referance Value = 88.52%9 \Wim: Power Drift = -0.07 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13 Wikg; SAR(10 g) = 6.05 Wikg

Maximum value of SAR (measured) = 16.2 Wikg

o8
[}

-4.47

8.04

=13.40

-1r.87

-22.34

0 dB=16.2 Wikg = 12.10 dBWikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.11.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 824
Communication System: CW; Frequency: 2450 MHz;
Medium parametg.-fs used: f = 2450 MHz; o = 1.938 mho/m; er = 52.97, p = 1000
kg/m
Phantom sect?un: Flat Phantom
Measurement Standard: DASYS (IEEENEC/ANSI CB3,18-2007)
DASYS Configuration;
* Probe: ES3DVS - SN3149; ConvF(4.21,4.21,4.21) ; Calibrated: 2013/8/5
s  Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777,; Calibrated: 22/2/2013
* Phantom: SAM1186; Type: QDO00P40CC;
= DASYS52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(TxTx7)Cube 0; Measuremeant grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84 687 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(1 g} = 12.9 Wikg; SAR(10 g) = 5.98 Wikg

Maximum value of SAR (measured) = 16.0 Wikg

di
L[]

-A.56

-12.84

-1T.12

-21.40

0 dB =16.0 Wikg = 12.04 dBW/kg
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Impedance Measurement Plot for Body TSL

Frl 511 wog sag 19,9008 Ret O, 09000 [F1]
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In Collabermtion with

Client ClQ 5Z (Auden) Certificate No: J13-2-3051
CALIBRATION CERTIFICATE =~ b
Object D1750V2 - SN: 1062

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

Calibration procedure for dipole validation kits

Calibration date: December 12, 2013

This calibration Certificate documents the traceabllity to national standards, which realize the physical
units of measurements(5l). The measuraments and the uncertainties with confidence probability are
givan an the following pages and are part of the cerificate.

All calibrations have been conducted in the closed laboratory facility: enwvironment temperatire(22+3)T
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Cerificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-5ep-13 (TMC. No.JZ213-443) Sep-14
Power sensor  NREV-Z5 100595 11-5ep-13 (TMC, No, J213-443) Sep -14
Refarence Probe ES30V3I SN 3149 5- Sep-13 (SPEAG, Mo.ES3-3140_Sep13)  Sep-14
DAES BN 77T 22-Feb-13 (SPEAG, DAE4-TTT_Feb13) Feb -14

| Signal Generator E4438C | MY48070383  13-Mov-13 (TMC, No,JZ13-384) Mow-14
Metwork Analyzer EB3628 MY43021136  19-Oct-13 (TMC, No.JZ13-278) Oct-14
Mama Function Signature |

Calticitd o Zhao Jing SAR Test Engineer o 35 p %]

Reviewed by: Qi Dianyuan SAR ProjectLeader #.-:w%ﬁ,,‘

Approved by: Lu Bingsong Deputy Director of the laboratary 5 '3_""4' h:.h&

Issued: Dece 17, 2013

This calibration cerfificate shall not be reproduced except in full withoul writlen approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx y.z
T nat 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 Wiraless
Communications Devices: Measurement Techniques®, June 2013

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 300MHz to 3GHz)",
February 2005

c) KDBB65664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measursment 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.

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

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

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

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

s SAR 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 uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYHZ 52 B.7.1137
Extrapolation Advanced Extrapolation
Phantom Twin Phanfom
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Rasolution dx, dy, dz = 5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following pasameters and calculalions wire applisd,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 | 1.40 mha'm
Measured Head TSL parameters (22.0+0.2) "C 408+ 8 % 1.38 mhoim £ 6 %
Head TSL temperature change during test ~ <0.5°C — -
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Candition |
. SAR measured 250 mWV Input power 8T2mW/ g
SAR for nominal Head TSL paramelers nomalized ta 1W 38.2 mW g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g} of Head TSL Caondition
SAR measured 250 mwW inpul power P21 mWig
S5AR for nominal Head TSL parameters narmalized to 1TW 20.9 mW Ig £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Hominal Body TSL parameaters 220°C 533 1.52 mho/m
Measured Body TSL parameters {(22.0£0.2)°C 526x6% 1.54 mhoim £+ 6 %
Body TSL temperature change during test <0.5*C —— .
SAR result with Bedy TSL
SAR averaged over 1 cm® (1 g) of Body TSL Candition
| BAR measured 250 W input power 893 mWig
SAR for nomingl Body TSL parameters normalized to W 35.3 mW /g £ 20.8 % (k=2)

| |

1

SAR averaged over 10 cmt’ (10 g) of Body TSL Caondition :

SAR measured 250 m¥ input power 540 mW /g JI

SAR for nomingl Body TSL parameters nomalized to 1W 21.5 mW Jig £ 20.4 % (k=2) !
Cerificate Ma: J13-2-3081 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to fead palnt 1 48.80- 5110

Return Loss - 24.1d8

Antenna Parameters with Body TSL

Invpedance, transformed to feed point 42 30 4. 512
Relurn Loss - 20.3d8

Genaral Antenna Parameters and Design

Electrical Delay (ocne direction) 1.0567 n&

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 connacted to the sscond 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 affectad by this changa. The overall dipole length 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

Manufacturad by SPEAG
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DASYS Validation Report for Head TSL Date: 12.12.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1062
Communication System: CW; Frequency: 1750 MHz
Medium parameters used: f = 1750 MHz; o = 1.382 mho/m; er = 40.76, p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS Configuration:
* Probe; ES30DV3 - SN3149; ConvFi{5.26,5.26,5.26); Calibrated: 2013/9/5
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn777, Calibrated: 22/2/2013
= Phantom: SAM 1186; Type: QDO0OP40CC;
« DASYS52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7xTxT)Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 73.157 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.4 Wikg

SAR{1 g) = 9.72 Wikg; SAR(10 g} = 5.21 Wikg

Maximum value of SAR (measured) = 11.7 Wikg

da
1]

-3.24

-12.95

-16.19

0dB = 11.7 Wikg = 10.68 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl sii Log sag 10.00de” Ref 0.000am [Fl]

W3 Y Waeon Gn3 —34.129 d0

T = S
FEE Ria mnth (R4]MD Scale l.000u [EL pel]
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DASYS Validation Raport for Body TSL Date: 12.10.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1062
Communication System: CW; Frequency: 1750 MHz;
Medium pammetgm used: f = 1750 MHz; o = 1.541 mho/m; er = 52.64; p = 1000
kgim
Phantom s-E{:ts'riﬂn: Flat Phantom
Measurement Standard: DASYS (IEEENEC/ANS] C63.19-2007)
DASYS Configuration:
*  Probe: ES3DV3 - SN3149; ConvF(4.96,4.96 4.96) ; Calibrated: 2013/9/5
* Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777, Calibrated: 22/2/2013
*  Phantom: SAM1186; Type: QDOO0OP40CC;
«  DASYS52Z 52.8.7(1137), SEMCAD X Version 14.6.10 (7 164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
{TxT=T}Cube 0: Measurament grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 85,915 Vim,; Fower Dnift = -0.02 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) = 9.93 W/kg; SAR(10 g) = 5.4 Wikg

Maximum value of SAR (measured) = 11.9 W/kg

-3.16

631

-3.47

-12.62

-16.78

0 dB = 11.9 Wikg = 10.76 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl =ii cLog sag 10,008 def 0.000de [F1]
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Glossary:

T3L tissue simulating liuld

ComF sensitivity in TSL / MORM Y.z
ERCY not applicable of ot measured

Calibration is Performed According to the Following Standards: _
al |EEE St 1528-2013. “IEEE Recommendead Practios for Determining the Peak Spatial-
Averaged Specific Absarption Rate (5AR} in the Human Head from Wiiralsss
Communications Devicas- Measuremeant Tachnigues”, June 2013
by [EC B2208-1, "Procedure 1o measure the Specific Abssmiicn Rate (SAR) for hand-hald

devicss used in close proxmity ko the ear (frequency range of 300 MHz to 3 GHz)",
Fabruan, 2005

ci KDB BE5664, “SAR Measurement Requiremants for 100 MHz to & GHe"

Additional Dacumentation:
d) DASYAS System Handbook

Methods Irﬂ:ﬂ'pr.‘l.l‘liﬂl'l ol Farameiers:

» ﬁf&:ﬁunmm Furiber detalls are avsilabla from the Validation Flepn:n_'l at the end
of th certificate. All figures stalad in the cenificate are valid ai the frequancy ndicated

s  Amtenna Paramaters with TEL: The dipols B mounted with the spacer to postion its faad
puink exactly below the senter marking of tha flat phantom section, with the ams drlented
paralial o the Body axis. .

s Fead Point impadance and Aecurn Loss: These parameters are measured wilh the dipcla
positinned under the liguid filled phantom. The impedence stated i ranatonmad from the
measursmant al the SMA conneciar 1o the feed point. The Feturn Loss ensu'es low
reflecied power. No uncertanty required. _

«  Elocirical Deday: One-way deléy betwean the SMA connector and the antenna ftesd point.
MO unceriainty mcuired.

s  SAR measured: AR measured at the stated antanna input power.

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

S0 PHESCROT

. ?Aﬂfarmm TSL paramaters: The measured TSL parameters ane used © calculate he

parminal SAR rasull,

The repored uncertainty of Measuremeant E stated as the standard uncerainty of measuremsni
muliiplrnd by lhe-u|:=:|-..n5=|"rIII tactor k=2, which lor a normal diskribulion corresponds 'o a covarage
probability of approximatety 35%.
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Measurement Conditlons
DAEY gyghern oofiguiation & e gs mol [jiee s on pags 1. ot
DAEY Versian OASYS vERAA
Extrapalation fgvanced Exirapalain
Fhantom Micduiar Flal Pramiom
Digaiee Dipsls Cenbar « TSL 10 mim wiih Spaxar
Ipom Secan FAasalution e, Oy, dz =S mm
?ﬁqmru:‘p 206400 MHe « 1 M-z
Head TSL parameleds
The folksing parsssiem and caksilations wers appded ,
TRmparanine Prarnittlvty U-:H-ﬂ.-l.l-ﬂu'!'ﬂl
Maminal Head TSL parameiers - b -] 186 mhiimn
Meapured Hemd TSL paramebsns (320 = 0.2] 0 A5 % 202 mhoim = 6%
| Hund TBL ferporatiars snange during 18t c05°C | e
SAR result with Head TSL
|
SAR meraged over 1 a1" (18] of Heas TEL Tl
SAA maasured 50 ey mpul povar 150 Wikg ]
| 5AR for nominal Mead T5L parameers nomealized o 1W 565 Wikg = 17,0 % (ks2)
3 1
SAR mvesnged cver 10 em (10 ) of Hoad TSL Funlifn |
_5A.I-‘-|mumnl 50 mWy ingn power HES Wik
SAH e neniie Hend TSL povamatans | nonmaimed o 10 28,2 Wik £ 10.2 % (k=2)
Body TSL paramaters
Tre tolowing pasamariers and calewations wuis sppliad. =5
r | Tamperature Pemmitivity Conductivity
Maominal Body T3L pamametens e ER.5 2. 16 mhodm
MWeasured Bostly TSL paromaiors [0 =08 "= 511 &E% 221 mho'm =6 %
iﬂuﬂ.lT'-SLtl-rlpﬂ-ﬂﬂllFﬂ changes during Es1 = [ =G - - 4y
AR result with Body TSL
[ ]
B4R averaged over 1 e’ 1 ghof Body TSL Candiion :
HAH measy“ad 250 miW ifpul posar 14,7 WD
SAR For nominal Body TSL pammeers rfmnalizad 1 VA 578 Wikg = 170 % (=2}
[ SR averaged over 10 ¢’ (19 g) of Bacy TSL | condilion
[ SAR reasured 261 i Inpul pewar £.45 Wikg
2L bor neevingl Body THL pAmmeians rnorialized o 19 55 Wik ¢ 165 % (=2}
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Appendix (Additional assessments ovlside the scope of SCS108)
Antenna Parameters with Head TSL

-4 7
| e i, irArafonmed 10 Tod poeind 50 B 2 A

< #7408
| Aetum Lass

R |

Antenna Paramelers with Body TSL

Impedancs, rmstormred W eed par A5 6 £ - 2.8 jik jll
< 270 d5
Fefum Loss

General Antenna Parameters and Design

it i | 147
| Electrcal Dalay (one diesin) 1947 nd

Bubteer long D use wilh 1KIW radabed prser, onfy 8 sligg il warmireg of v dipoie rear the |ssdn G B maasaried

£ : ing Ip direciy conneed o the

Thi: made of slancard sewinigid comdnl sabk. The cemar conducior of T feading
wmaﬁ:-:.ﬂ.-.i Imn ko This ansenna s thensiars shorf-arcuilyd for OC-gignale Onsame of 1k dpdeu._amll & T
g ackded 5o the dipale arme in erdar to impne FEAching when kyanc Reoordng 18 e poshion &= xpdaked in mfl
nsacuramant Condiians" parsgraph The GAH oty ara nol affecind by e crangs. Tha overall @pels langih s il

whing 19 e Siadard.
:z:;-:im joroe miss P aopliad e he dipole anms, bada s theay mignt bond or e goidased connactons near tha
foadpoira rmay be demaged

Additional EUT Data
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DASYS Validation Report for Head TSL
D 16O, 2104

Tesl Lulsorasery: SEEAL, Fnrch, Svitzerland
DT Dipole 2600 MHz Type: D26V 2; Sertal; DI2AMIVY - SN: W21
Conmanication Swstem: UTD 0 - CW; Freqeency: 2000 MHz g
wicclium parameters used: f = 2600 MHz: 0= 302 Shm; ey = 37.3; p = 1000 kafm
Phantem sectim: Flal Sechon L o
Measmement Standand: DASTS (TEERARC: A XS CH3 1920117
DS Y 52 Con figusinken:

«  Prabe ESTOVI - SN 1205; CanvFi4, 46, 4.46, 4.446); Calibrated: Mk 12,2013,

s Sensor-Suface; Ymo (Mochanical Surfzce Detcctlon)

. Flacironic: DAED Sndill]; Calsbeates: A0 2014

«  Phamiom: Flai Phanom 5 O (ot Type: CDOOOE S0k A Scaal; 1001

. DASYS? 528 A(1222; SEMCAD X 14.6.10(733]

Dipale Calibration for Head Tissue/Pin=250 mW. d=1tmm/Foom Scan (TxTxTCube K
Measurernent gric: de=3mm, dy=3mm, de=5mm

Beferenee Vol = 104.0 Wim: Power Onil = (.02 B

Peak SAR [cxtrapolated) =321 Wikg

SART g) = 15 Wikg: SAR(10 g) = 665 Wikg

Mimrn valne of SAR (mesasured) = 2000 Wiky

540

i

10 M

0 dB = 20,0 Whg = 13,01 dBWikg
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impedance Measarement Plot for Head T5L
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DASYS Validation Report for Body TSL

Dtz 107 2014
Tosi Laboratory; SPEASD, Zunch, Soitzeriaed
T : Dipeee Zo0@ s Type: D2E00Y 2 Serial: DBHHIY 2 - SN 131

Communicition Swstem; UID 0 - CW; Fraquency: 200 1'-1|i.c_l ity
Medium parameiers ysad: = 3600 MHz, o= 221 Sim; &= 505 p= A Eg'm
Phantom section: Flat Sectin : s
densurcment Swurdard: DASYS (IEEEARCANSD CA319-HM 1)

DASY 52 Configumiion
s  Probe ESIONVI - SNI205; Convi(4 74, 4,24, 4. 247; Calibrged: 30 12 20 3;
. Sensar-Sufuce: 3mm (Mechanical Susface Deectlon)
«  Electronic:: DAE Snéil|; Calibrased; 30.04.2014
. Phastom: Flat Phantom 50 (back); Type: QDOOOFSRAA, St al: 10032

. DASYSZ S2ER(1122); SEMUAD X 1461007331}

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zosm Scan (TxTxTWCube
Beasirement erid: du=Smm, dysSmemn, dz=3mm

Reforence Value = 97.65 Wim; Power Drift = 0.00 4B

Peak SAR (exmapobed) = 319 Wikg

SRl g1 = 14,7 Wiky; SARCI g1 = 646 Wik

Maximn vabee of SAR (measused) = 19.3 Wikg

QR
L

anaa

3]

DB = 195 Wikg = 12.90 dBW/kg
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11.7DAE4 CALIBRATION CERTICATE

“___ in Collabioration with e‘lﬂw’ .
s p e a g i—"
VAR, |  CAUBRATION LABORATORY M
Add: Mo, 52 Foayuanbel Rosd, Haidian District, Beljing, 100191, China 1'4-;"'",-"!..’-:"\\._-“‘}_5
Tel; +86- 10-62304633.2079 Fiux: +86-10-62304633- 2504 Yo T N £k
F-meail; [nfoidemcite, som Hitpe\ v emicile com n‘l”"" o CMNAS LD442
Client : ClQ 5Z (Auden) Certificate No: J13-2-3048
CALIBRATION CERTIFICATE = A
Object DAE4 - SN: 1315
Calibration Procedura(s)

TMC-05-E-01-198 |
Calibration Procedure for the Data Acquisition Electronics l
(DA Ex)

Calibration date: Movembar 25, 2013

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

All calibrafions have been conducied in the closed laboratory facility: environment temperature(22:3C and
| Fumidity<70%.

Calibration Equipment usad (METE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Cerfificate No.)  Scheduled Calibration
Documenting
Process Calibrator 753 | 1871018 O1-July-13 (TMC, No:Jvw13-049) July-14

Mame Fungtion ignature
Calibratad by: Yu zongying SAR TestEngineer = 0 /3. |
Reviswed by: Qi Dianyuan SAR Project Leader .~ ﬂ'}ﬂ\/ |
Approved by: Lu Bingsong Deputy Director of the Eﬂmﬁ A

At
- Movember 25, 2013
This calibration cerificate shall not be reproduced except in full without written B'ppmwlfuf the labaratoty

Certificate Mo J13-2-3048 Page 1 of 3
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TMLOGES e

Add: No.52 Husvuanbel Resd, Haidian District, Betjing, 100091, China
Tel: +86= [0-62304633-2079 Fax: 8= 1 (=62304633-2 504
E=-mail: Infoi@iemeite.com Hitpowww emciie.com
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

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

Certificate Mo J13-2-3(48 Page 2 of 3
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Y 4 |n Collshoration with
I s p e a g
M VAR, \  CAUBRATION LABORATORY

Add: Mo.52 Husyuanbei Road, Haidian District, Beijing, 100191, China
Tel; +H6-10-62304633-2079 Fax: +86-10-6230:1633-2 504

E-mail: Infrdilemeite com Hutp:iwww.emcilacom

DC Voltage Measurement
AD - Converter Resolution nominal
High Range: ILSE = 8. 1u\, full range = =100...+300 m\y
Low Ramge: LGB = Binh | full rangs = s T +3mv/
DASY measurement parameters: Autc Zero Time: 3 sec; Measuring time: 3 sac
Calibration Factors X Y Z
High Range 403,915+ 0.15% (k=2 | 405171 £ 0.15% (k=2) | 404.867 £ 0.15% (k=2)
Low Range 398903 + 0.7% (k=2) | 394180 £0.7% (k=2) | 3.93862 1+ 0.7% (k=2)

Connector Angle

Connector Angle (o ba usad in DASY system 162.5°+£1°

Certificate Mo: J13-2-3048 Page 3 of 3
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12.EUT TEST PHOTOS
- B A

Photograph of the depth in the flat Phantom (835MHz)

Photograph of the depth in the head Phantom (835MHz)
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* kK

Liquid depth in the flat Phantom (1900 MHz, 15.2cm depth)

Liquid depth in the head Phantom (1900 MHz, 15.3cm depth)
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* kK

Liquid depth in the flat Phantom (2450 MHz, 15.3cm depth)

Liquid depth in the head Phantom (2450 MHz, 15.4cm depth)
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* kK

Liquid depth in the flat Phantom (2600 MHz, 15.3cm depth)

Liquid depth in the head Phantom (2600 MHz, 15.4cm depth)
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* kK

Liquid depth in the flat Phantom (1750 MHz, 15.3cm depth)

Liquid depth in the head Phantom (1750 MHz, 15.4cm depth)
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Right Head Tilt Setup Photo

/

Right Head Touch Setup Photo
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LeftHead Touch Setup Photo
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10mm Front Side Setup Photo
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10mm Left Edge Setup Photo

10mm Rightt Edge Setup Photo
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10mm Bottom Edge Setup Photo
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13.PHOTOGRAPHS OF EUT CONSTRUCTIONAL
Reference to the test report No. GT120140444F-1
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