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FCC SAR Test Report

Report No: RXA1607-0132SAR01R1

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

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

750 MHz £ 1 MHz

Frequency

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+0.2) °C 422+6% 0.91 mho/m + 6 %
Head TSL temperature change during test <05°C seee ==
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.11 W/kg

SAR for nominal Head TSL parameters normalized to 1W 8.31 W/kg £ 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL condition

SAR measured 250 mW input power 1.39 W/kg

5.49 W/kg + 16.5 % (k=2)

SAR for nominal Head TSL parameters normalized to TW

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 55.5 0.96 mho/m

Measured Body TSL parameters (22.0+0.2) °C 55.4 +6 % 0.99 mho/m + 6 %

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

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power 2.24 Wikg

SAR for nominal Body TSL parameters normalized to 1W 8.75 W/kg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.49 Wikg

SAR for nominal Body TSL parameters normalized to 1W 5.85 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

53.2Q-05jQ

Return Loss

-30.1 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

4800-29jQ

Return Loss -28.9dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.034 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

March 22, 2010
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Q FCC SAR Test Report Report No: RXA1607-0132SAR01R1

DASY5 Validation Report for Head TSL

Date: 28.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1017

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

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m; g, =42.2; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 4.9L; Type: QDO0O0OP49AA; Serial: 1001

« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 53.72 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 3.14 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.47 W/kg

0dB =2.47 W/kg =3.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 27.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1017

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

Medium parameters used: f = 750 MHz; 6 = 0.99 S/m; g, = 55.4; p = 1000 kga"m1
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.13, 6.13, 6.13); Calibrated: 30.12.2013;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 53.10 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(1 g) = 2.24 W/kg; SAR(10 g) = 1.49 W/kg

Maximum value of SAR (measured) = 2.61 W/kg

7.20
9.60
~12.00
0dB=2.61 W/kg=4.17 dBW/kg
Certificate No: D750V3-1017_Aug14 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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ANNEX F: D835V2 Dipole Calibration Certificate
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Sl  CALBRATION LABORATORY

.=u--‘.'\8 In Collaboration with
_—

CALIBRATION

Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China Yl
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 No. L0570
E-mail: cul@chinattl.com Hup://www.chinattl.cn

Client TA(Shanghai) Certificate No: Z14-97073

CALIBRATION CERTIFICATE

Obiect NA2EYD _ SN A4N90
, A W AN TV

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. 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

EAlRe Y, Zhao Jing SAR Test Engineer 2L AN S Z( i( '

Reviewed by: Qi Dianyuan SAR Project Leader -~ MI
3 - i |
Approved by: Lu Bingsong Deputy Director of the lahoratory :- - _fl m¢1
Issued: Septgmber 4, 2014

| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Add: Mo.51 Xneyuan Road, Haician District, Beijing, 100191, China ol ;’I‘j;‘,w\“ CALIBRATION
Tel: +86-10162304633.2079  Fax: #26-10-62304633.2504 L No. L0570
E-tnail ; ctilic hinattl. com Hitpeifwwnarchinatll cn
Glossary:
TSL tissue simulating liguid
Zonvk sensitivity in TSL f NORMx y 7
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 Techniques®, June 2013

by IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 200MHz to 3GHz)",
February 2005

c) KDBBESEB4, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASYA!S System Handboaok

Methods Applied and Interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation REepaort at the
end of the certificate. Al figures stated in the certificate are valid at the frequency
indicated.

e Apnienna Parameters with TS 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
ariented parallel to the body axis.

e Feed Poinf Impedance and Refurn Loss, These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is transformed
from the measurement at the ShA connector to the feed point. The Return Loss
ensures low reflected power. Mo uncertainty required.

e Clecincal 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 1YY at the antenna
connector,

o SARfor nominal TSE parametars: 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%.

Cerificate Mo: Z14-97073 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYSZ 52881222
E xtrapolation Advanced Extrapolation
Phantom Triple Flat Phantorn 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
Mominal Head TSL parameters bR b g 41.5 0.90 mho/m
Measured Head TSL parameters (220+02) °C 425 £6 % 091 mho/m+6 %
Head TSL temperature change during test =1.0°C --
SAR result with Head TSL
SAR averaged over 1 ¢#° (1g) of Head TSL Condition
SAR measured 2580 mWinput power 238 Mg

SAR for nominal Head TSL parameters

normalized to W

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

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

Condition

SAR measured

260 m\W input power

157 miiv /g

SAR for nominal Head TSL parameters

normalized to 19

626 m\W /g + 204 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mhodm
Measured Body TSL parameters 22002 °C 567 +6 % 097 mho/m +6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL
SAR averaged over 1 c#” (1g) of Body TSL Conditian

SAR measured

280 m\Winput power

237 miW /g

SAR for nominal Body TSL parameters

normalized to 19

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

SAR averaged over 10 cm3 {10 g) of Body TSL

Condition

SAR measured

250 myY input pawer

157 MW /g

SAR for nominal Body TSL parameters

normalized to 1wy

6.31 m\W/g + 204 % (k=2)
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Appendix

Antenna Parameters with Head TSL

CALIBRATION
No. L0570

Impedance, transformed to feed point

4860 +2.75]0

Return Loss

-30.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

54001 +5.88|01

Return Loss -Z3.3dB
General Antenna Parameters and Design
Electrical Delay (ane direction) 1.242 ns

After longtern usewith 100W radiated power, only a slight warning of the dipole near the feedpoint can

be measured.

The dipole i5 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 shor-circuited for

DC-signals. On some of the dipoles, small end caps are added tothe dipole arms in order to improve

rnatching when loaded according to the position as explained in the "Measurement Caonditions"

paragraph. The SAR data are not affected by this change. The owerall 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

MWanufactured by

SPEAG

Certificate MNo: Z14-97073
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DARYS Validation Report for Head TSL Daate: 25.05.2014

Test Laboratory: CTTL, Beipng, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d020
Communication System: UID 0, CW (0);, Frequency: 835 MHz; Duty Cwele: 101
Wedium parameters uzsed £ =835 WHz, o=02909 53/m; 5,=424%, p = 1000 l-cgfm3
Phantom section: Left Section
Measurement Standard: DASYS (IEEEMECANET C63.19-2007)

DASYS Configuration:

o Probe ER3DV3E - 3173149, ConvF(6 21, 6.21, 6 21);, Calibrated: 2013-08-05;
o Sensor-Surface 3mm (Mechanical Surface Detection)

o Electronics: DAES 3n536; Calibrated: 2014-01-23

s Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serzal: 116141
o  Measurement W DASYS2, Version 52.8 (8); SEMCAD 3 Version 14.6.10

(7331)

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

Eeference Value = 55 88 Vim,; Power Drift = -0.01 4B

Peak SAR (extrapolated) =3 54 Wikg

SAR(] g) = 2.39 W/ke; SAR(10 2) = 1.57 W/kg

Waximum value of SAR (measured) =272 Wikg

10.27

0dB=2.79 Wikg = 4.46 dBW/lkg
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Impedance Measurement Plot for Head TSL

1 Siat £ MHL v LU Step §ugs e [
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DARYS Validation Report for Body TSL Date; 25.03.2014

Test Laboratory: CTTL, Beipng, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d020
Communication System: UID 0, CW (), Frequency: 835 MHz Duty Cwele: 101
Wedium parameters uzsed £ =835 WHz, 5 =097 5fm; 5= 56745, p = 1000 l-cgfm3
Phantom section: Center Section

Measurement Standard: DASYS (IEEEMECANET C63.19-2007)
DASYS Configuration:

s Probe EZ3DV3 - 3193149, ConvF(5 %8, 598, 5 98);, Calibrated: 2013-09-05;

o Sensor-surface: 3mm (MWechanical Surface Detection)

o Electromice: DAES Sn536; Calibrated: 2014-01-23

s Phantom: Triple Flat Phantom 5. 1C; Type: QD 000 P51 CA4; Sertal: 11612

o Measurement W DASYS2, Version 52 8 (8); SEMCAD I Version 14.6.10
(73310

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

Eeference Walue = 53.515 Win; Power Dnft =-0.01 4B

Peale SAR (extrapolated) =345 Wikg

SAR(] g) =237 Wikg; SAR(10 g) = 1.57 Wikg

MWamimum value of SAR {measured) = 274 Wikg

1.8
208
hoMA
(]|
=HHY
0dB=2.74 Wikg=4.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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ANNEX G: D1750V2 Dipole Calibration Certificate
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Add No 52 Huayuanbe: Road, Haidian Distnct. Begng 100191, China -I";,,lJ t]"‘.ﬂ\ CHNAS |_ 449
Tel +85-10-62304833-2079 Fax +BS-10-82304£33-25C4
E-mail. Info@emerte com HEp s emcte com
Client TA({Shanghai) Certificate No: J14-2-0053

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1033

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

Calibration procedure for dipole validation kits

Caliration date: January 26, 2014

This calibration Certificate documents the traceability to national standards, which realize the physical
units of measurements(Sl) The measurements and the uncerainties with confidence probability are
given on the following pages and are part of the centificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:2)°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 senscr NRV-Z5 100595 11-Sep-13 (TMC, No. JZ213-443) Sep-14
Reference Probe EX3DV4 | SN 3846 3- Sep-13 (SPEAG No EX3-3846_Sep13)  Sep-14
DAE4 SNTTT 22-Feb-13 (SPEAG, DAE4-7T7_Feb13) Feb-14
Signal Generator E4438C | MY45070353  13-Nov-13 (TMC. No JZ213-394) Nov-14
MNetwaork Analyzer EB362B MY43021135  19-Oct-13 (TMC, No JZ13-278) Oct-14

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer k_ \:.’\ W }’4/:#* '_,?D

Reviewed by: Qi Dianyuan SAR Project Leader '.:.-,- '___b.p{S'L/
Approved by Lu Bingsong Deputy Director of the fabdjrat?rj [ g 1]"}(7 ?’-

Issued. Ja uary 28, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1. *Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2005

c) KDB8E5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Decumentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

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.

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

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

s SAR for nominal TSL paramelers: 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 multiphed by the coverage factor k=2, which for a nommal distribution
Corresponds 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 DASY52 52.8.7.1137
Extrapolation Advanced Extrapolation
Phantom Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TS5L parameters 220°C 40.1 1.37 mho/m
Measured Head TSL parametlers (220:02)°C 36:6% 1.35 mho/m £ 6 %
Head TSL temperature change during test <10°C - —
SAR result with Head TSL
SAR averaged over 1 cm’ (1.g) of Head TSL Condition
SAR measured 250 m\W input power g24mW /g
SAR for nominal Head TSL parameters normalized to 1W 37.2mW /g £ 20.8 % {k=2)
SAR averaged over 10 em’ {10 g} of Head TSL Condition
SAR measured 250 mW input power 492mWig
SAR for nominal Head TSL parameters nomalized to 1W 19.8 mW /g + 20.4 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 534 1.48 mhofm
Measured Body TSL paramaters {220+02)°C 528+6% 1.47 mho/m £ 6%
Body TSL temperature change during test <14°C L i

SAR result with Body TSL

SAR averaged over1 ¢m’ (1 g of Body TSL Condition

SAR measured 250 mW input power 962mW /g

SAR for nominal Body TSL parameters normalized lo 1W 38.8 mW /g £ 20.8 % (k=2)
SAR averaged over10 cm’ {10 g} of Body TSL Condition

SAR measured 250 m\W input power 514mW/ig

SAR for nominal Body TSL parameters nonmalized to 1W 20.6 mW ig £ 20.4 % (k=2)
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Antenna Parameters with Head TSL

Impedance, transfarmed to feed point I 50.50- 0630

Return Loss | - 41.9dB
Antenna Parameters with Body TSL

Impedance, transformed to feed pomnt k 45 80- 3,980

Return Loss f - 24348
General Antenna Parameters and Design

Electncal Delay (one direction)

I 1.031 ns

Alter long term use with 100W radiated power, only a slight warming of the dipole near the feedpoeint can

be measured

The dipole s made of standard semirigid coaxal cable The center conductor of the feeding line is
directly connected to the second arm of the dipole The antenna is therefore short-circuited for
DC-signals On some of the dipoles, small end caps are added to the dipole arms in order to improve
matching when |aaded according to the position as explained in the "Measurement Condiions”
paragraph The SAR data are not affected by this change The overall dipole length 1s still according to

lhe Standard

MNo 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

[ Manufaciured by

[ SPEAG
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DASYS Validation Report for Head TSL Date: 26.01.2014
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: DI1750V2; Serial: D1750V2 - §N: 1033
Communication System: UID 0. CW (0):Frequency: 1750 Mtz
Medium parameters used: f= 1730 MHz; 6 = 1.35 S$/m; er = 39.6; p = 1000 kg'm3
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)
DASY3 Configuration:

= Probe: EX3DV4 - SN3846:ConvF(7.83. 7.83, 7.85); Calibrated: 2013973
» Sensor-Surface: 2mm (Mechanical Surface Detection);

* Electronics: DAES Sn777:Calibrated: 2013/222

* Phantom: SAMI593.Tyvpe: QDOO0OP40CC Serial: TP:1593

o DASY32 32 8.7(1137RSEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/ d=10mm, Pin=250mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=3mm. dy=3mm. dz=5mm

Reference Value = 100.1 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) =9.24 W/kg; SAR(10 g)=4.92 W/kg

Maximum value of SAR (measured) = 13.1 Wikg

dB
)]

-3.41

-6.82

-10.23

-13.64

-11.05%

0 dB = 13.1 Whe = 1117 dB¥/kg

Certificate No. J14-2-0053 Pagescfs

TA Technology (Shanghai) Co., Ltd. Page 153 of 192
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



(~

~__J  FCC SAR Test Report Report No: RXA1607-0132SAR01R1

" 4  In Colaboration with
s p e a g
VAR, '\  CALERATION LABORATORY

Add Ngo 52 Huayuantes Road, Hadian Distnct. Beying. 100181, China
Tel +85-10-82304633-2079 Fax +85-10-62304833-2504
E-mail Info@emcite com Hep (fweww eMcte com

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 26.01.2014
Test Laboratory: TMC, Beijing. China
DUT: Dipole 1750 MHaz; Tyvpe: D1730V2; Serial: D1730V2 - SN: 1033
Communication System: UID 0, CW (0):Frequency: 1730 \'IH.'
Medium parameters used: £= 1750 MHz: o = 1.47 S/m: g, = 52.8: p = 1000 kg/ m'
Phantom section: Flat Section
Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2007)
DASY S Configuration:

*  Probe: EX3DV4 - SN3846:ConvF(7.56. 7.56, 7.56); Calibrated: 2013/9/3
*  Sensor-Surface: 2mm {Mechanical Surface Detection):

*  Electronics: DAEYS Sn777:Calibrated: 201372722

*  Phantom: SAM 1186, Tvpe: QDODOPIOCC;

* DASYS2 S28.7(137HSEMCAD X Version 14.6.10(7164)

Dipale Calibration for Body Tissue/ d=10mm, Pin=250mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:  Measurement grid:

dx=3mm, dy=3mm. dz=5mm

Reference Value = 82.820 V/m: Power Drift =-0.01 dB
Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 p) = 9.63 W/kg: SAR(10 g) =5.14 W/ke
Maximum value of SAR (measured) = 13.6 Wikg

dB
1}

-3.19

-6.70

A0.18

-13.57

L -

586 | A _ —
0dB =136 Wkeg=1134dBW/kg
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Impedance Measurement Plot for Body TSL
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ANNEX H: D1900V2 Dipole Calibration Certificate
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S~  CALERATION LABORATORY SN
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China % /;‘\ " CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 o No. L0570
E-mail: cttl@chinattl.com Http://www.chinattl.cn
Client TA(Shanghai) Certificate No: Z14-97074
CALIBRATION CERTIFICATE
Obiect N10AN9 _ Sl EANRN
4 IOV Y L AL B L LR

| 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 . 2 - Signature
| Calibrated by: Zhao Jing SAR Test Engineer =, N é zj
| Reviewed by: Qi Dianyuan SAR Project Leader — = T_S T ‘
! Approved by: Lu Bingsong Deputy Director of the laboratory Eﬁ_ rM@IF‘Z l

[
Issued: September 4, 2014

| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liguid
Zonvk sensitivity in TSL f NORMx y 7
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 Techniques®, June 2013

by IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 200MHz to 3GHz)",
February 2005

c) KDBBESEB4, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASYA!S System Handboaok

Methods Applied and Interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation REepaort at the
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

e Apnienna Parameters with TS 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
ariented parallel to the body axis.

e Feed Poinf Impedance and Refurn Loss, These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is transformed
from the measurement at the ShA connector to the feed point. The Return Loss
ensures low reflected power. Mo uncertainty required.

e Clecincal 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 1YY at the antenna
connector,

o SARfor nominal TSE parametars: 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYSZ 52881222
E xtrapolation Advanced Extrapolation
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
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters bR b g 400 1.40 mho/m
Measured Head TSL parameters (220+02) °C 3983+6 % 137 mho/m £6 %
Head TSL temperature change during test =1.0°C
SAR result with Head TSL
SAR averaged over 1 wz® {1g) of Head TSL Condition
SAR measured 260 miW input power 969 iy /g
SAR for nominal Head TSL parameters normalized to 1w 392 miW/g+ 208 % (k=2)
SAR averaged over 10 ci#° (10 g) of Head TSL Condition
SAR measured 260 mWinput power 514 vy /g
SAR for nominal Head TSL parameters normalized to 1 207 miW g+ 204 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body T5L parameters 22002 °C 51846 % 180 mho/m+B %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL
SAR averaged over 1 c#” (1g) of Body TSL Condition
SAR measured 250 myWinput power 998 mW /g
SAR for nominal Body TSL parameters normalized to 1w 400 mW /g = 208 % (k=2)
SAR averaged over 10 i (10 g) of Body TSL Condition
SAR measured 260 mWinput power 528 MW/ g
SAR for nominal Body TSL parameters normalized to 1WW 211 miN /g £ 204 % (k=2)
Cerificate Mo: Z14-97074 Page 3 of 8
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Antenna Parameters with Head TSL

CALIBRATION
No. L0570

Impedance, transformed to feed point 5410-6.340

Return Loss -228dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 57 B 4.76)01

Return Loss -216dB
General Antenna Parameters and Design

Electrical Delay (ane direction) 1.248 ns

After long tern usewith 100WY radiated power, only a slight warrming of the dipole near the feedpoint can

he measured.

The dipole is rmade of standard semirigid coaxial cable. The center conductor of the feeding ling is

directty connected tothe second am 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 "Measurernent Conditions"

paragraph. The SAR data are not affected by this change. The owerall dipole length is still according to

the Standard.

Mo excessive farce 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
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DARYS Validation Report for Head TSL Daate: 01.09.2014

Test Laboratory: CTTL, Beipng, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54060
Communication System: TID 0, OW, Frequency: 1900 MMHz Duty Cyele: 1:1
Medinm parameters used: £ = 1900 MHz, o= 1371 S3/m; 5= 3% 83, p=1000 kg;‘m3
Phantom section: Left Section

Measurement Standard: DASTS (IEEETEC/ANST Ca3 12-2007)
DASYS Configuration:

o  Probe EZ3DV3E - 3173149, ConvF(5.06, 5.06, 5 06), Calibrated: 2013-08-05;

o Sensor-Surface 3mm (Mechanical Surface Detection)

o Electronics: DAES 3n536; Calibrated: 2014-01-23

s Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serzal: 116141

o  Measurement W DASYS2, Version 52.8 (8); SEMCAD 3 Version 14.6.10
(7331)

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

Eeference Value = 99911 Vim, Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(] g) = 9.69 W/ke; SAR(10 g) =5.14 W/kg

Wazimum value of SAR (measured) = 12.2 Wikg

-10.51

-14.02

-17.58

0dB=12.2 Wikg =10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
Tril 511 L3g Mag 10.00des Ref U.0DUdB [F1]
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DARYS Validation Report for Body TSL
Test Laboratory: CTTL, Beipng, China

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

—

i
XA S

Rt i
:“‘\Q:_,’r_:f'_:__

% " CALIBRATION
Gli No. L0570

—
—

Date: 01.09.2014

Communication System: UID 0, CW,; Frequency: 1900 WMHz; Duty Cycle: 1:1
Wedium parameters uzsed £=1%00MHz, 5=135 3fm; 5=51.73; p = 1000 kgfm3

Phantom section: Center Section

Measurement Standard: DASYS (IEEEMECANET C63.19-2007)

DASYS Configuration:

o  Probe: ESZDV3E - SM3149; ConwE(4.72, 4.72, 4.72); Calibrated: 2013-0%-03;

o Sensor-Surface 3mm (Mechanical Surface Detection)
o Electronics: DAES 3n536; Calibrated: 2014-01-23

s  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/2
o  Measurement W DASYS2, Version 52.8 (8); SEMCAD 3 Version 14.6.10

(7331)

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

de=mm, dy=5mm , dz=5Smm

Eeference Value = 93 668 Vim, Power Drift = -0.01 dB
Peak SAR (extrapolated) =17 & Wikg

SAR(] g) =998 W/ke; SAR(10 g) =5.28 W/kg
Wazimum value of SAR (measured) = 12.6 Wikg

H.un
1317
-1 4G
OdBE =126 Wkg=11.00 dBW/kg
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Impedance Measurement Plot for Body TSL
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ANNEX I: D2450V2 Dipole Calibration Certificate

FCC SAR Test Report Report No: RXA1607-0132SAR01R1

B UL LT
A In Collaboration with SN
= SN
=777 s p e a g =
‘/ CALIBRATION LABORATORY I
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China /? CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 i No. L0570
E-mail: cttli@chinattl.com Hiutp://www.chinattl.cn
Client TA(Shanghai) Certificate No: Z14-97075
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 786

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)T
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

Calibrated by: - : S5 IN S\

: Zhao Jing SAR Test Engineer /" %5 A0 ’{é{_/

Reviewed by: Qi Dianyuan SAR Project Leader t 2 G"é@’%/

Approved by: Lu Bingsong Deputy Director of the laboratory-- R ?‘3 |

s = - it ;

Issued: September 4, 2014
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liguid
Zonvk sensitivity in TSL f NORMx y 7
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 Techniques®, June 2013

by IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 200MHz to 3GHz)",
February 2005

c) KDBBESEB4, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASYA!S System Handboaok

Methods Applied and Interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation REepaort at the
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

e Apnienna Parameters with TS 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
ariented parallel to the body axis.

e Feed Poinf Impedance and Refurn Loss, These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is transformed
from the measurement at the ShA connector to the feed point. The Return Loss
ensures low reflected power. Mo uncertainty required.

e Clecincal 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 1YY at the antenna
connector,

o SARfor nominal TSE parametars: 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYSZ 52881222
E xtrapolation Advanced Extrapolation
Phantom Triple Flat Phantorn 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
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 20°C 39.2 1.80 mhodm
Measured Head TSL parameters (220+02) °C 402 6 % 184 rmho/m +6 %
Head TSL temperature change during test =1.0°C
SAR result with Head TSL
SAR averaged over 1 wz® {1g) of Head TSL Condition
SAR measured 260 miW input power 132 i/ g
SAR for nominal Head TSL parameters normalized to 1w 525 miW/g+ 208 % (k=2)
SAR averaged over 10 ci#° (10 g) of Head TSL Condition
SAR measured 260 mWinput power B.20 vy /g
SAR for nominal Head TSL parameters normalized to 1 248 mi g+ 204 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 527 1.95 mho/m
Measured Body T5L parameters 22002 °C 513416 % 200 mho/m+6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL
SAR averaged over 1 c#” (1g) of Body TSL Condition
SAR measured 250 myWinput power 133 m¥ /g
SAR for nominal Body TSL parameters normalized to 1w 524 miW /g + 208 % (k=2)
SAR averaged over 10 i (10 g) of Body TSL Condition
SAR measured 260 mWinput power 620 m /g
SAR for nominal Body TSL parameters normalized to 1WW 246 miN g+ 204 % (k=2)
Cerificate Mo: Z14-97075 Page 3 of 8
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In Collaboration with A e
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Haidian District, Beijing, 100191, China ""fl.,' | "\
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Antenna Parameters with Head TSL

CALIBRATION
No. L0570

Impedance, transformed to feed point 57.10- 05701

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 (ane direction) 1.192ns

After long tern usewith 100WY radiated power, only a slight warming of the dipole near the feedpoint can

he measured.

The dipole is rmade of standard semirigid coaxial cable. The center conductor of the feeding ling is

directty connected tothe second am 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 "Measurernent Conditions"

paragraph. The SAR data are not affected by this change. The owerall dipole length is still according to

the Standard.

Mo excessive farce 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
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DARYS Validation Report for Head TSL
Test Laboratory: CTTL, Beipng, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 8I4: 786

SO,
N \-..-/ s,
- =
— =
L
Y\ CALIBRATION

Gli No. L0570

Date: 01.09.2014

Communication System: TID 0, CW, Frequency: 2450 MMHz Duty Cyele: 1:1
Medinm parameters used: £ = 2450 MHz, =154 Sim; 5=402; p =1000 kgfm3

Phantom section: Left Section

Measurement Standard: DASTS (IEEETEC/ANST Ca3 12-2007)

DASYS Configuration:

o Probe: ESZDV3E - SM3149; ConvE(4.48, 4.45, 4.48); Calibrated: 2013-0%-03;

o Sensor-Surface 3mm (Mechanical Surface Detection)
o Electronics: DAES 3n536; Calibrated: 2014-01-23

s Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serzal: 116141
o  Measurement W DASYS2, Version 52.8 (8); SEMCAD 3 Version 14.6.10

(7331)

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

de=mm, dy=5mm , dz=5Smm

Eeference Value =99 583 Vim; Power Drift = -0.08 4B

Peak SAR (extrapolated) = 26 & Wikg

SAR(]1 g) = 13.2 Wkg; SAR(10 2)=6.2 Wikg
Wazimum value of SAR (measured) =172 Wikg

ud

-4.26

-1

Rl Y

-17.02

=812

0dBE =173 W/kg= 1238 dBW/kg
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Impedance Measurement Plot for Head TSL
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DARYS Validation Report for Body TSL Date; 01.09.2014

Test Laboratory: CTTL, Beipng, China

DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 786
Communication System: UID 0, CW,; Frequency: 2450 WMHz; Duty Cycle: 1:1
Wedium parameters used {=2450 MHz, o=1988 5fm, 5=35125, p= 1000 kgfm3
Phantom section: Center Section

Measurement Standard: DASYS (IEEEMECANET C63.19-2007)
DASYS Configuration:

o Probe EZ3DV3E - 3173149, ConvF(4.21, 4 21, 4 21);, Calibrated: 2013-08-03;

o Sensor-Surface 3mm (Mechanical Surface Detection)

o Electronics: DAES 3n536; Calibrated: 2014-01-23

s  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/2

o  Measurement W DASYS2, Version 52.8 (8); SEMCAD 3 Version 14.6.10
(7331)

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

Eeference Value = 97120 Vim, Power Drift = -0.05 dB

Peak SAR (extrapolated) =27 & Wikg

SAR(] g) = 13.3 W/kg; SAR(10 2) = 6.2 W/kg

Wazimum value of SAR (measured) =177 Wikg

ud

-4.27

-4

Rl

-17.09

4

-21.06 | |

0dBE=17.7 W/kg= 1248 dBW/kg
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Impedance Measurement Plot for Body TSL
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