APPENDIX D: RELEVANT PAGES FROM DAE&

DIPOLE VALIDATION KIT REPORT(S)

Report No.: WT158005435 Page 1 of 60



% In Collsboration with ,\\‘\‘w'f,
N

777 L%_ 3

qs ‘\‘\

CALIBRATION b A

Add: No.31 X idiom Dist N
: No.51 Xoeywin Rond, Hoidinn District, Begiing, 100191, Chinn “ W CALIBRATION
Tek +86-10-62304633-2079 Faw: 486-10-62101633-2504 el No. LOS70

E-mail: citl@chinatil.cam Hupswwshinatiben

Client SMQ Certificate No:  215-87116
CALIBRATION CERTIFICATE '
Object D835V2 - SN: 4d141
Cafibration Procedure(s) o

Calibration Procedures for dipole validation kils

Cafibration date: September 24, 2015

This calibration Certificate documents the traceability to national standards, which realize the physical unils of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cenificate.

Al calibrations have been conducled in the closed laboratory faclily: environment lemperature(22¢3)C and
humidity<70%.

Calibralion Equipment used (M&TE critical for calibration)

Primary Standards De Cal Date(Calibrated by, Cerfificate No.) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-15 (CTTL, No.J16X04256) Jun-18
Power sensor NRP-Z91 101547 01-Jul-15 (CTTL, No.J16X04256) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG N0 EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG No.DAE4-910_Jun15) Jun-18
Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY42071430  02-Fab-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signalure
Cailbrated by: 2Zhao Jing SAR Test Engineer &i‘
Reviewed by: Qi Dianyuan SAR Project Leader M\/
Approved by: Lu Bingsong Deputy Director of the laboratory ?z'w"h

Issued: Seplember 29, 205
This calibration certificate shall not be reproduced except in full without writien approval of the laboratory.
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Add: No.S1 Xueyusn Roed, Haidisn District, Bedjing, 100191, Ching
Tek +86-10-62304633-2079 Fax: +86-10-62304633-2504

Eenail: cntlichinattlcom HitpAwowechinatiLen
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 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) KDB865664, SAR Measurement Requirements for 100 MHz to 8 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 certificate, All figures stated in the certificate are valid at the frequency indicated,

o Antenna Parametfers 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 orlented
parallel to the body axis.

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

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

» 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 paramefers: 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: Z15-97116 Page 2 of §
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Add: No. 51 Xueywan Road, Haidian Distelct, Beijing, 100191, China
Ted: 486-10-62104613-2079 Fax: +86-10-62304633-2504

Femail: cif@chinatil cons Hitgeifwww.chinatt] cn
Measurement Conditions
DASY systom configuration, as far a3 not given on page 1
DASY Version DASYS2 52.88.1222
Extrapolation Advanced Exirapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Canter - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The folowing paramaeters and calculations were FQM
Temperature Permittlvity Conductivity
Nominal Head TSL parameters 220°C 495 0.90 mhoim
Measured Head TSL paramotors (220:02)°C 420:86% 0.89 mhoim £ 6 %
Hoad TSL temperature change during tost <10°C - e
SAR result with Head TSL
SAR averaged over 1 _cim’ (1 g) of Head TSL Conddlion
SAR measured 250 mW input power 23mWig
SAR for nominal Head TSL parameters normatized o 1W 9.45 mW /g £ 20,8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measurod 260 mW input power 159 mW/g
SAR for nominal Head TSL parameters normalized to 1W 611 mWig £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Bedy TSL parameters 220°C 652 0.97 mhofm
Measured Body TSL paramaotors (220:02)°C 560+6% 0.98 mhofm + 6 %
Body TSL temperature change during test <1.0°'C - -
SAR result with Body TSL
SAR averaged aver 1 cn’ (1 g) of Body TSL Condilion
SAR measurad 250 mW Input power 239mW/ig
SAR for nominal Body TSL paramelers normalized to 1W 0.51 mW ig £ 20.8 % (=2}
SAR averaged over 10 cni’ (10 ) of Body TSL Candition
SAR measured 250 mW Inpul power 157mwWig
SAR for nominal Body TSL paramelers narmalized to W 6.25 mW /g £ 20,4 % (k=2)
Certificate No: Z15-97116 Pageiofa
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Add: No.51 Xuegean Road, Haidian Disteict, Belfieg, 100191, Chisa
Ted: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cnd@ehina comn Hingeiwww,chimatt]on

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed poin 4B.20- 4.68j0
Relumn Loss -259d8

Antenna Parameters with Body TSL

Impedance, lransformed o feed point 45.70- 5.94)00
Retun Loss - 22348

General Antenna Parameters and Design

| Etectical Detay (one diracsony [ 1.441 ns |

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

The dipcle 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 fength is still according to the Standard.

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

Additional EUT Data

[ Manuéacured by | SPEAG ]

Certificate No: Z15-97116 Pagedofs
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Add: No.51 Xucywan Road, Haidian District, Beijing, 100191, China
Tek: +86-10-62304633-2079 Fax: +86-10-62304613-2504
E-muil: chi¥mehisallcom HugpeOwwwichimatt] cn

DASYS Validation Report for Head TSL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serlal: DS35V2 - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium patameters used: £ 835 MHz; o = 0,886 $/m; £, = 41.95; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3IDV4 - SN3846; ConvF(9.18, 9.18, 9.18); Calibrated: 9/24/2014;

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

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

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

»  Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 59,07 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.48 Wikg

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

Maximum value of SAR (measured) = 2.95 Wikg

dB
0

-2.10

-4.20

-6.30

-8.40

-10.50

0 dB = 2.95 Wikg = 4.70 dBW/kg

Centificate No: Z15-97116 Page S ol
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body I'SL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d141
Communication System: ULD 0, CW; Frequency: 835 MHz;Duty Cycle; 1:1
Medium parameters used; f= 835 MHz; o = 0.981 S/m; & = 55.99; p= 1000 kym'
Phantom section: Right Section
Measurcment Standard: DASYS (IEEEAIEC/ANSI C63,19-2007)
DASYS Configuration:

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

»  Sensor-Surface: 2Zmm (Mechanical Surface Detection)

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

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

«  Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 56.07 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.58 Wikg

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

Maximum value of SAR (measured) = 3.04 Wikg

d8
0

-2.08

-4.16

-6.23

-8.31

-10.39

0 dB = 3.04 Wikg = 4.83 dBW/kg

Certificate No: Z15-97116 Page 70f8
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Impedance Measurement Plot for Body TSL

Vel 811 Cop Mg 10,0006/ aef 0.000da [71)
¥0.00 oy 57 55000 i 3T VLT 96
40,00

30,00
20,00
10,00
0. 000 u

-10.¢0 )

~20.%0
«30.0
-40,00

~50.00
PR 5:1 sivh (Re§%) scale 3, 9000 [F1 o&il

31 $3%,.00000 M4z 43,681 Q - ’.’F} \

\
\_T_/ -
17 S T e D A M S LS A3 = 2 g s S

Certificate No: Z15-97116 Pagesof &

Report No.: WT158005435 Page 9 of 60



iy,

u - RN X Vs
Tn in Collaboration with S \\\__J}//,%
%, 3
Adi: No.$1 Xueyuses Rowd, Hadian Disteict, Beijing, 100191, Chi Y NS
Tek 4861069046030 Fx: rw']mm-zm i @ °‘k'3'i‘s“r%"
E-muil: catlGichinatilcom Husvowonchinalilen
Client sMQ Certificate No:  Z15-97117
CALIBRATION CERTIFICATE '
Object D1800V2 - SN: 5d162
Calibration Procadure(s) FD211:2 "

Calibration Procedures for dipole validation kits

Calibration date: September 16, 2015

This calibration Cerificate documents the raceabily lo national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainlies with confidence probability are given on the following
pages and are pari of the certificate.

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

Cailbration Equipment used (M&TE critical for calibration)

Primary Standards o# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 1018198 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-18
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG No.EX3-3846_Sep14) Sep-15
DAE4 SN 810 16-Jun-15(SPEAG No,OAE4-910_Jun16) Jun-18
Secondary Standards | ID # Cal Date(Cakibrated by, Cerlificate No)  Scheduled Calibration
Signal Generalor E4438C | MY49071430 02-Feb-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Fob-18
Name Function Signature
Cafibrated by: Zhao Jing SAR Test Engineer {i{ ‘
Reviewed by. Qi Dianyuan SAR Project Leader —tCH_—
Approved by: Lu Bingsong Deputy Director of the laboratory lem;h
Issued: Seplembler 23, 2015

This calibration certificate shall not be reproducad except in full without written approval of the laboratory,

Centificate No: 215-97117 Page 1 of ¥
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Add: No.51 Xeeyums Roed, Haidinn Disiciet, Beging, 100191, Chin
Tek +86-10-62304633-2079 Fax: +86-10.62304633-2504

Eaansdl: ctti@iehinatil com Hiplwwaeehingil.en
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) |[EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity 1o 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:

o 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.

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

o 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.

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

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

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

o SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR resuit,

The reported uncertainly of measurement is stated as the sfandard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds fo a coverage probability of approximately 95%.

Certificate No: ZI5-97117 Page2of 8
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Add No.51 Xucywan Road, Haidian District, Beljbg, 100191, Ohina
Tel: +86-10-462304633-207% Fax: +86-10-62304633-2504

Eemall: citd@chiniatil.comn Hetp:itwwwy.chinsth.cn
Measurement Conditions
DASY systern configuration, as far as nol given on page 1.
DASY Version DASYS2 52.8.8.1222
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5,1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Rasolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
Tha following paramelers and caloulalions were appled.
Temparature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1,40 mhalm
Moasured Hoad TSL paramaters (220102)°C 409+6% 1.38 mhoim £ 8 %
Hoad TSL temperaturo change during test <10°C — = ‘J
SAR result with Head TSL
SAR avoraged over 1 cm’ {1 g) of Head TSL Condtion
SAR measured 250 mW input power 995 mMWig
SAR for nominal Head TSL parameters normakized to 1W 40.4 mW /g +20.8 % (k=2)
SAR avoraged over 10 em’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 520mWig
SAR for nominal Head TSL parameters normatzed to 1W 21.0 mW g £ 20.4 % (k=2)
Body TSL parameters
Tha following parameters and caloulations weve applied.
Tempaerature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mhaim
Measured Body TSL parameters (220102)°C 646 6% 1.51 mhoim £ 6 %
Body TSL lemperature change during tost <10°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR measured 250 mW Input power 102mw /g
SAR for nominal Body TSL parameters narmalized to 1W 41.2mW Ig £ 20.8 % (k=2)
SAR averaged over 10 e’ (10 g) of Body TSL Candition
SAR measured 250 mW Input power 537TmWig
SAR for nominal Body TSL parameters narmalized 1o 1W 21.6 mW g £ 20.4 % (k=2)
Certificate No: Z15-97117 Page3of3
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Appendix

Antenna Parameters with Head TSL

Impedance, ransformed lo feed point §1.00+2.720
Retumn Loss - 30.848

Antenna Parameters with Body TSL

Impedanca, transformed o feed point 4840+ 3.9510
Relurn Loss - 27348

General Antonna Parameters and Design

[ Erectical Detay (one direction) | 1301 s |

After fong lerm use with 100W radialed power, anly 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 arder 1o 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 s still according to the Standard,

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

Additional EUT Data

[ Manutaetusea by | SPEAG

Centificate No: Z15-97117 Pagedofs
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CALIBRATION LABORATORY

DASYS Validation Report for Head TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MIiz; Type: D1900V2; Serial: D1900V2 - SN: 54162
Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o = 1.378 S/m; er = 40.94; p =~ 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

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

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

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

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

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

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

Reference Value = 104.1V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0W/kg

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

Maximum value of SAR (measured) = 14.2 Wikg

dB
0

-3.51

-7.02

-10.52

-14.03

-17.54

0dB = 14.2 Wikg = 11.52 dBW/kg

Certificate No: Z15-97117 Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body I'SL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: Sd162
Communication System: UID 0, CW; Frequency: 1900 MIz;Duty Cycle: 1:1
Medium parameters used: £= 1900 Milz; o = 1.507 S/m; &, = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN3846; ConvIF(7.185, 7.185, 7.15); Calibeated: 9/724/2014;

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

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

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

«  Mecasurcment SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Scan (7x7x7) (7x7x7VCube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.5 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g) = 10,2 Wikg; SAR(10 g) = 537 Wikg

Maximum value of SAR (measured) = 14.7 W/kg

-3.40

6,79

-16.19

-13.58

-16.98

0dB = 14.7 Wikg = 11.67 dBW/kg

Certificate No: Z15-97117 Page 70f 8
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Impedance Measurement Plot for Body TSL
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Add: No.51 Xueyuan Rood, Haidian District, Beijing, 100191, China //[_\\ CALIBRATION
Tek: +86-10-62304633-2070  Fax; +86-10.62304633-2504 il No, L0570
E-mail: ctd@chimatel com Limpatvewweiisartl ey
Client SMQ Certificate No:  Z15-97122

CALIBRATION CERTIFICATE e

Object D2450V2 - SN: 818

CRation Peocacnis) FD-211-2-003-01

Calibration Procedures for dipole validation kits
Calibration dale:

Seplember 14, 2015

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

All calibrations have been conducted In the closed laboratory facility. environment temperature(22¢43)C and
humidity<70%.

Calibration Equipment used (METE crilical for callbration)

Primary Standards D # Cal Date(Calibrated by, Cariificate No) __ Scheduled Calibeation
Power Meter NRPZ | 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z01 | 101547 01-Jut-15 (CTTL, No.J16X04256) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAGN0.EX3-3846_Sep14) Sep-15
DAEA SN 910 16-Jun-15(SPEAG No.DAE4-810_Jun15) Jun-16
Secondary Standards | ID# Cal Date(Calibrated by, Certificate No) _ Scheduled Calibration
Signal Generalor E4438C | MY49071430 02-Feb-15 (CTTL, No.J16X00729) Feb-16
Nework Analyzer ESO71C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function nature
Colbrea by: Zhao Jing SAR Test Engineer ZJ 2
Revowo by Qi Dianyuan SAR Project Leader O T
Approved by: Lu Bingsong Deputy Director of the laboratory

Issued: Sop!mbz“:s. 2015
This calibration certificate shall not be reproduced except in full without written approval of the taboratory.

Certificate No: Z15-97122 Page 1 of 8
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Add: No.51 Xucyumn Road, Hasdion Disteicl, Belfbag, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-tmid; eulchinaml.com Hitp:#wwwechinstilon
Glossary:
TSL tissue simulating fiquid
ConvF sensitivity in TSL / NORMx,y.z
NIA 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

¢) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Mothods 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
paraliel to the body axis.

« 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.

o Elsctrical 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.

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

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

The reported uncertainty of measurement is stated as fhe standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probabilily of approximately 85%.

Centificate No: Z15-97122 Page2of 8
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TL In Collaboration with

Adid: No.S | Xueywan Road, Haidian District, Beljing, 100191, China
Tel: 486+ 10-62304613-2079 Fax: +86-10.62304633-2501

E-mail: etri@chinattl.com Hoap:www.cinatel.on
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Verslon DASY52 52.881222
Extrapotation Advanced Extrapokation
Phantom Tripte Flat Phantom 5.1C
Distance Dipole Center - TSL " tomm ~ with Spacer
Zoom Scan Resclution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 Mz
Head TSL parameters
The fobowing paramaters and calculations were appled,
Tamporature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1.80 mho/m
Measurod Head TSL parametars (220£0.2)°C 39046% 1.83 mholm £ 6 %
Head TSL temperature change during test <«10%C — —
SAR result with Head TSL
SAR averaged over 1 e’ (1 ) of Head TSL Candition
SAR measuvred 250 mW input power 133mWig
SAR for nominal Head TSL paramelers normatized to 1W 52,7 mW lg £ 20.8 % (k=2)
_SARmnoodmr 10 am’ {10 g) of Head TSL Condition
SAR maasured 250 mW input power BASmMW /g
SAR for nominal Head TSL paramaters narmalized 10 TW 24.8 mW /g 2 20,4 % (ke2)
Body TSL parameters
1@M_M‘QEEE%M~
Temporature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 52,7 1.95 mhafm
Measured Body TSL parameters {220402)°C 51826% 1.84 mho/m £ 8 %
Body TSL temperature change during test <10°C — —
SAR result with Body TSL
SAR averaged over1_cnr’ (1 g) of Body TSL Condition
SAR measured 250 W input power 128mW/g
SAR for nominal Body TSL parameters normalized 1o 1W 51.1 mW /g £ 20.8 % (k=2)
SAR averagod ovor 10 ¢im’ (10 g) of Body TSL Condition
SAR measured 250 mW inpul power 59 mWig
SAR for nominal Body TSL parameters narmalized to 1W 23.9 mW ig £ 20.4 % (k=2)
Cartificate No: 21597122 Page 3 of §
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Add: No.S1 Xucyean Road, Haddln Disteict, Beijiog, 10019], Clina
Tek +25-10-62304613-2079 Fax: #B6-10-62304633-2504
E-oail: conlid chinanil.com Hitlp:#oww.chinstil.co

Appendix
Antenna Parameters with Head TSL

knpedance, transformed to feed polnt 5200+ 4 A0
Return Loss - 26,448

Antenna Parameters with Body TSL

Impedance, iranstormed to feed point 4040+ 4.75/0
Return Loss - 26448

General Antenna Parameters and Design

Electrical Delay (onw direction) | 1271 ns

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

The dipole is made of standard semirigid coaxial cable. The cenler conduclor of the feeding Ene is directly
connected to the second arm of the dipole, The antenna is therefore short-clrcuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order o improve matching when loaded
according to the position as explained in the "Measurement Conditions™ paragraph. The SAR dala are not
affected by this change. The overall dipole lenglh 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

[ Manutactursd by [ SPEAG

Centificate No: Z15-97122 Page dof &
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Add: No 51 Xuoyean Read, Haidian District, Beiling, 100191, Clias
Tel: +36-10-62300633-2079 Fax: +86-10-62304633-250M
E-mail: ctl@chinatt.com Hetpeiaww.chinatil.cn

DASYS Validation Report for Head TSL Date: 09.14.2015
Test Laboratory: CTTL, Beijing, Chinn
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f=2450 MHz; o = 1831 S/n; e = 39,04; p = 1000 kg/m3
Phantom scction: Right Section
Measurement Standard: DASYS ([EEE/IEC/ANSI C63.19-2007)
DASYS Cenfiguration:

o Probe: EX3DV4 - SN3846; ConvF(6.56, 6.56, 6.56); Calibrated: 9/24/2014;

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

« Electronics: DAE4 Sn910; Calibrated: 6/16/72015

« Phantom: Triple Flat Phantom $.1C; Type: QD 000 P51 CA; Serial: 1161/1

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

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

Reference Value = 108.4 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13.3 Wrkg; SAR(10 g) = 6.19 W/kg
Maximum value of SAR (measured) = 20.3 Wikg

d8
0

-4.43
-B.85
-13.28

1770

L.

0dB =203 Wikg = 13,07 dBW/kg

2213
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Impedance Measurement Plot for Head TSL
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Add: No.51 Xucywan Road, Haidian District, Beijing, (91, Chinn
Tek: +86-10-62304613-2079 Froc 1 26-10-62304633.2504
Femail: citifichisatd com Higgpetiwww,chisattl cn

DASYS Validation Report for Body TSL Date: 09.142015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parometers used: £= 2450 MHz; o = 1.944 S/m; e, = 51.85; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEEANEC/ANSI C63,19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN3846; ConvF(6.9, 6.9, 6.9); Calibrated: 9724/2014;

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

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

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

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

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

Reference Value = 94.30 V/m; Power Drift = 0.03 dB

Penk SAR (extrapolated) = 26.7 Wikg

SAR(] g) = 12,8 Wikg; SAR(10 g) =5.99 W/kg

Maximum value of SAR (measured) = 19.5 Wikg

dB |
0

-4.37

-8.74

-13n

-17.48

-21.85

0dB = 19.5 W/kg = 12,90 dBW/kg
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Report No.: WT158005435 Page 24 of 60



1771 ;._2_9:.9_9_

Add: No.51 Xueyunn Rowd, Haidinn District, Beijing, 100191, China
Tek: +86-10-62304633-2079 Faox: 486-10-62304633-2504
E-annil; cttl@echinatt com HupHvwwwehinattlen

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of e"\‘“w "l',," G Schwelzerischer Kallbrierdienst
Schmid & Partner S Service sulsse d'étatonnage
Engineering AG Z —T c Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "’»,//,,/:-,\\\@3 S swiss Calibration Service
il

Accreditad by the Swiss Accredlilation Senvica (SAS)
The Swiss Accreditation Service is one of the signatories o the EA
Muititateral Agreement for the recognition of calibration certificntes

MRT-CERT (Auden)

Accreditation No.: SCS 108

Ciient Certificate No: D2600V2-1074_Jan14

CALIBRATION CERTIFICATE

Oject D2600V2 - SN: 1074
Calibralion procedura(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz
Calibration date: January 13, 2014

This caleallon carlificate documents the traceabilily to national standards, which realize he physical unils of mants (Sl).
Tho measuraments and the uncenanlies wilh confidence probablfity are glven an the following pages ard are parl of the cortilicate.

All calibrations have been conducted in the closed laboratory lacllity: environmeant tempesmiure (22 + 3)°C and humidily « 70%.

Calibration Equipment used {MATE eritical for calibiation)

This calibration cortificate shall not be reproduced axcepl in full without wiitlen approval of the laboralory.

Primary Standaeds D" Cal Dals (Certlficala No.) Schoduled Caltiration

Powes muler EPM-442A GB37480704 09-Oct-13 {No, 217-01627) Oct-14

Power sensor HP BABIA US37292783 09.0ct-13 (Mo, 217-01827) Oct-14

Power sensor HP B4B1A MY41092317 09-0ct-13 (No, 217-01828) Oct-14

R 20 dB A ; SN: 5058 (20k) O4-Apr-13 {No. 217-01736) Apr-14

Type-N mésmatch combinatian SN: 5047.3/06327  (M-Apr-13 {No, 217-01739) Apr-14

Rederonce Probe ESIDV3 SN: 3205 30-Dac-13 {No, E$3-3208_Doc13) Dec-14

DAE4 SN: 601 26-Apr-13 (No. DAE4-60%_Apr13) Agre14

Secondary Standasds D¥ Check Dale (In house) Schoduled Check

RAF gonorator R&S SMT-08 100005 04-Aug-99 (In house chack Oct-13) In house check: Oc-16

Network Analyzer HP B753F US37390585 S4206  18-Oct-01 (in heuse check Oct-13) in house chock: Oct-14
Name Funclion Sknatwre

Calbrated by: tsrae E-Naoug Laboralory Teehnician f/\ g{r ,0

Approvad by Katja Pokovic Technical Manager

e

Issued: January 13, 2014

Cerlificate No: D2600V2-1074_Jan14
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Calibration Laboratory of \\&/}', G Schweizerischer Kalibrlerds
Schmid & Partner 3 z c Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughaussirasso 43, 8004 Zurich, Switzerland {v/,' ﬁ\“\? S swiss Calibration Service
i
Accredited by e Swiss Accreditation Service (SAS) Accreditation No,: SCS 108

The Swiss Accreditalion Service Is one of the signatories to the EA
Muitilateral Agraemant for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,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 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

e 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.

o 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,

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 uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certdicate No: D2800V2-1074_Janid Page 2of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zaom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 3884+6% 2,00 mho/m 2 6 %
Head TSL temperature change during test <05"C e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Conditlon
SAR measured 250 mW input power 14.5 Wikg
SAR lor nominal Head TSL parameters normalized to 1W 57.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.42 Wikg
SAR tor nominal Head TSL parameters normalized to 1W 25.5 W/kg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220:202)°C 514+6% 218 mho/m +6 %
Body TSL temperature change during test <05°C e
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 54,7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.12 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 24.3 Wikg = 16.5 % (k=2)

Certificate No: D2600V2-1074_Jan14

Report No.: WT158005435
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 497 0Q-6.0jQ
Relurn Loss -24.4dB
Antenna Parameters with Body TSL
Impedance, ransformed to feed point 4B88Q-50jQ
Return Loss -242dB
General Antenna Parameters and Design
| Etectrical Delay {one diraction) | 1.149 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly 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 stil

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the solderad connections near the
feedpoint may be damaged.
Additional EUT Data
Manufaciured by SPEAG
Manufaclured on July 17, 2013

Centificate No: D2600V2-1074_Jan14
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; o = 2 S/m; £ = 38.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (front); Type: QDOODPSOAA; Serial: 1001
DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Date: 13.01.2014

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 100.2 V/im; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.42 W/kg
Maximum value of SAR (measured) = 18.6 W/kg

10.€0
15,50
20,80
-26.08 £
0dB = 18.6 Wkg = 12,70 dBW/kg
Cerlilicate No: D2600V2-1074_Jan14 Page 50f 8
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Impedance Measurement Plot for Head TSL

13 Jan 2014 14:58:34
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DASYS5 Validation Report for Body TSL

Date: 13.01,2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters vsed: f = 2600 MHz; 6 = 2,18 S/m; & = 51.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvE(4.24, 4.24, 4.24), Calibrated: 30,12.2013;

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

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (back); Type: QDOGOPS0AA; Serial: 1002

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95.091 V/m; Power Drift = 0.02 dB

Pcak SAR (extrapolated) = 29.7 Wikg

SAR(I g) = 13.8 W/kg; SAR(10 g) = 6.12 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

-10.40
15,68

-20.69

26,00

0dB =183 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Body TSL

13 Jan 2044 14:58:42
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Calibration Laboratory of R

g Sehwelzerischer Kalibrlerdionst

Schmid & Partner G Servies sulsse détsionnage
Engineering AG 3 Servizio avizzero dl taratura

Zoughaussirasse 43, 0004 Zutich, Swizorland ‘%@? S suiss Callbration Service

Accrediled by the Seiss Accrediation Service (SAS)
The Swiss Accreditation Service 15 one of the slgnatories to the EA
Multilateral Agreement for the racegnition of callbration certificates

cllent  SMQ (Auden) Certiticato No: D5GHZV2-1185_Aug14

CALIBRATION CERTIFICATE
Otject D5GHzV2 - SN: 1185
Caibestion procochns{s) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

This callration ceniticate shal nol bo reprod

d eacept In full without wiillon approval of the

Calibration dute: August 22, 2014
This calibralion ocenificato do nis the billy 1o nationad dstds, which reaiizo the physical unis of S
The and the with confi pMnMauummwmmdmmm
Al calibrations have been d I o clossd lab y bachiny. oo P {22 £ 3)°C and humidity < 70%.
Caibration Equipment used (METE critlon! bor calibration)

Standards De Cal Dale (Certlcats No.) Scheduled Calibration
Powor mater EPM-442A GHAT4B0704 00.0ct-13 {No. 217-01827) Oct-14
Poawar sensor HP B485A Us3raezres 09.0cl-13 (Mo, 217.01827) Oct-14
Power sensor HP 84B1A MY41002317 08-Oct-13 (Mo, 217-01828) Oct-14
Haforerce 20 dB Allomaalor SN 5058 (20%) 03-Apr-14 (No, 217-01018) Apr15
Type'N mismaich combination SN: B047.2 /06327 00-Apt-14 (No. 217-01621) Apr15
Reterence Picbe EXIDVA SN: 3%03 a0 Dec-13 (No. EX3-3503_Dectd) Doc-14
DAE4 SN. 601 18-Aug-14 (No, DAEA-601_Aug14) Aug-15
Secondary Standards 1Dy Chack Dato (in house) Schedulod Chock
AF genesior &S SMY-06 100004 04-Aug-09 (in house check Cct-13) In house chock: Oct-16
Network Analyzer HP 8753E USI7300485 S4206  18-Oct-01 (In housa chack Oct-13) I house check: Oct-14

Namo Funclion Slgrature

Caitbrated by: Jeton Kaslrati MTM.‘Q{‘ t (
Approved by, Katja Pokovic Technical Manager

T

tsaued: Auguel 22, 2014

Contilicate No; DSGHzV2-1185_Aug14

Report No.: WT158005435
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Calibration Laboratory of g‘:fuf $rs, Sehweizerischer Kalibrlerdienst
Schmid & Partner % (s: Service sulsse d'dalonnage
Engineering AG z & Seevizio svizzero di taratura
znpg:.mm 8004 Zurich, Switzorland 1{'@,‘\? CLLS S gwilss Collbration Servics
Accrodited by the Svilss Accrediation Sorvico (SAS) Accreditation No.: SCS 108

The Swiss Accreditalion Servico Is one of the signatories to (he EA
Munitatoral Agroement for tho recogaition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2. "Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters®,
March 2010

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further detalls are available from the Validation Report at the end
of the centificate. Al 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 amms oriented
parallel to the body axis.

« 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.

e 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, 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 relponsd uncertainty of measurement is stated as the standard unceriainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Corlilicate Noc D5GHzV2-1185_Aug14 Page2al 17
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Measurement Conditions

DASY systom configuration, &s far as not given on page 1.

DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy » 4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz « 1 MMz
5300 MHz 4 1 MHz
Frequency 5500 MHz = 1 MHz
5600 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations wers applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 38.0 4.65 mho/m

Measured Head TSL parameters (220+02)°C 347+6% 4.48 mho/im £ 6 %

Head TSL temperature change during test <05°C e —
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW Input power 7.89 Wikg

SAR for nominal Head TSL parameters nomatized to 1W 78.2 W/ikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 227 Wikg

SAR for nominal Head TSL paramelers noemalized 10 1W 22.4 Wikg = 19.5 % (k=2)
Cortificata No: DSGHzV2-1185_Aug14 Page 3ol 17
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Head TSL parameters at 5300 MHz

The following paramelers and calculations were applied.

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mho/m

Measurod Head TSL parameters (220+02)°C 34526% 4.57 mholm +6 %

Head TSL temperature change during test <05°C e -
SAR result with Head TSL at 5300 MHz

SAR averagod over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW Input powear 8.42 Wikg

SAR for nominal Head TSL paramelters normallized 1o AW B83.4 W/ kg = 19.9 % (k=2)

SAR averaged over 10 om’ (10 g) of Head TSL congition

SAR measured 100 mW Inpul power 2.42 Wiy

SAR for nominal Head TSL parameters nomalized to 1TW 23.9 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following paramaters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.68 mho/m

Moasured Head TSL parameters {220202)°C M326% 4.76 mho/m 26 %

Head TSL temperature change during test <05°C e wawe
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR maasured 100 mW [nput power 8.60 Wikg

SAR for nominal Head TSL parameters nomalized 1o 1W 85,2 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 100 m\W input power 247 Wikg

SAR for nominal Head TSL paramelers normalized 1o 1W 24.4 Wikg = 18.5 % (k=2)

Contilicate No: D5GHzV2-1185_Aug14
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Head TSL parameters at 5600 MHz

The followin ters and calcufations were d.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Hoad TSL parameters (22.0+02)"C 4126% 4,86 mho/m £ 6%
Head TSL temperature change during test <05°C —ean

SAR result with Head TSL at 5600 MHz

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

SAR measwred 100 mW Input power B.43 Wikg

SAR lor nominal Head TSL parameters nommalized 1o 1TW 83,4 W/kg 2 19.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Head TSL paramelers notmalized 1o 1W 23.7 Wikg = 19,5 % (k=2)

Head TSL parameters at 5800 MHz
The following paramaters and calculations were applied,

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5,27 mhofm

Measured Hoad TSL parameters {(220+02)°C A39+6% 5.06 mho/m £ 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.86 Wikg

SAR for nominal Head TSL parameters normalized to 1W 78.8 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condion

SAR measured 100 mW input power 2.268 Wikg

SAR for nominal Head TSL paramaters normalized to 1W 22.3 Wikg = 19.5 % (k=2)
Corlificate No: DSGHZV2-1185_Aug14 Page 50f 17
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Head TSL parameters at MHz
The following parameters and calodations were

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C mho/m
Measured Head TSL parameters (220+02)°C +6% mho/m +6 %
Head TSL temperature change during test <05%C e
SAR result with Head TSL at MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured mW input power
SAR lor nominal Head TSL parameters normalized to 1W Wikg + 10.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured mW input power
SAR for nominal Head TSL parametars normalized 1o 1W Wikg = 19.5 % (ke2)
Cerfificato No: DSGHzV2-1185_Aug14 Pago 6ol 17
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Body TSL parameters at 5200 MHz

The followin and calculations were
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 49,0 5.30 mhoim

Measured Body TSL parametors (220+02)°C A7026% 5.32 mho/m £ 6 %

Body TSL temperature change during test <05°C - e
SAR result with Body TSL at 5200 MHz

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

SAR measured 100 mW input power 7.63 Wihg

SAR for nonvnal Bady TSL parameters normalized to 1W 75.7 Wikg + 19.9 % (k=2)

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

SAR measwred 100 mW inpul power 2.12 Wikg

SAR for nominal Body TSL parameters nommafized to AW 21.0 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The b and calculations were
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.42 mha/m

Measured Body TSL parameters (22.0+0.2)°C 488 +6% 6.45 mho/m 26 %

Body TSL temperature change during tes! <05°C e e
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 om’ (1 g) of Body TSL Condifion

SAR measured 100 mW inpul power 7.90 Whg

SAR for nominal Body TSL parameters nosmalized to 1W 78.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW inpul power 2.22 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 22.0 Wikg = 19.5 % (k=2)
Cartificate No: DSGHzV2-1185_Augid Page 7ot 17
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Body TSL parameters at 5500 MHz

Tha following parameters and calculaticns wers applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 486 5.65 mho/m

Moasured Body TSL parameters (2202 02)°C 465:8% 571 mho/m+6%

Body TSL temperature change during test <05°C e
SAR result with Body TSL at 5500 MHz

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

SAR measured 100 mW input power 8.25 Wikg

SAR for nominal Body TSL pawamelars normalized to 1W 81.8 Wikg + 10.9 % (ke2)

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

SAR measured 100 mW Inpul power 229 Wikg

SAR for nominal Body TSL paramaters normalized 1o 1W 22.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following paramelers and calculations were applied.
Tempeorature Parmittivity Conductivity

Nominal Body TSL paramoters 22.0°C 485 5,77 mholm

Measured Body TSL paramelers (22.0+02)°C 463 46% 5.84 roho/m + 6 %

Body TSL temperature change during test <05°C s o
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW input power 841 Wikg

SAR for nominal Body TSL parameters nomalized 1o 1W 83.3 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 233 Wikg

SAH for nominal Body TSL paramelers normalized to 1W 23.0 Wikg = 19.5 % (k=2)
Cortiicate No: DSGHzV2-1165_Augt4 Page8of 17
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Body TSL parameters at 5800 MHz
ﬂnidbwimwenmmdcammmw.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 482 6.00 mho/m
Measured Body TSL paramaters (220+02)°C 460:8% 6.12 mho/m £ 6 %
Body TSL temparature changa during test <05°C —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Candition
SAR measured 100 mW input power 7.75 Whkg
SAR for nominal Body TSL parameters nomalized 10 1W 76.8 Wikg = 19.9 % (ke2)
SAR averaged aver 10 cm® (10 g) of Body TSL candition
SAHA measured 100 mW ingut power 215 Wikg
SAR o nominal Bedy TSL paramelers normalized 1o 1W 21.3 Wikg = 19.5 % (k=2)
Body TSL parameters at MHz
The following parameters and caculalions were applied.
Temperalure Permittivity Conductivity
Nominal Body TSL paramelers 220°C mhoim
Measured Body TSL parameters (220402)°C +6% mho/m £ 6 %
Body TSL temperature change during test <05°C cean e
SAR result with Body TSL at MHz
SAR avoraged over 1cm’ (1 g) of Body TSL Condition
SAR measured mW inpul power Wikg
SAR for nominal Body TSL parameters normalized to 1W Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured mw input power Wikg
SAR for nominal Bady TSL paramaters normalized o 1W Wikg = 19.5 % (k=2)
Certitcate No: D5GHZV2-1185_Augid Pago 9 of 17
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transfarmed to feed point 4880-7510

Retumn Loss -223d8B
Antenna Parameters with Head TSL at 5300 MHz

Impadance, transformed 10 feed point 51.1Q-25i0

Reotun Loss -31.4de
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed %o feed point 505Q+05)0

Retwn Loss -43.1dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, ransformed 10 feed polnt 532Q-168Q

Return Loss -293dB
Antenna Parameters with Head TSL at 5800 MHz

impedance, transformed to feed point 5590+ 06

Relum Loss -25.0 4B
Antenna Parameters with Body TSL at 5200 MHz

Impedance, iransformed to fead point 4A000Q-64Q

Relum Loss -23.7d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 51.30-28i0

Reoturn Loss -304 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, translormed 1o feed point 0402+05iQ

Return Loss -43.7d8

Certificate No: DSGHzV2-1185_Aug14
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5420 +00j0
Relurn Loss -27.9dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transtormed 1o feed point 5690+22[Q
Retum Loss -234d8

General Antenna Parameters and Design

[ Etectrical Detay (one direction) | 1.206 ns |

After long lerm use with 100W ndmadpow.onlyawlwumoﬂhodipobnwlnfu@m“nbommd.

according to the Standard.
Nom:uleomemmbeapwodwme@obm,mlmmm«mGMcommtm
teadpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufactured on April 01, 2014
Centificate No: DSGHzV2-1185_Augia Paga 1101 17
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DASY5 Validation Report for Head TSL
Date: 20.08.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: D5SGHzV2 - SN: 1185

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MBz, Frequency: 5500
MHz, Frequency: 5600 Mz, Frequency: 5800 MHz

Medium parameters used: f= 5200 MHz; o = 4.48 §/m; & = 34,7, p = 1000 kg/m’ , Medium parameters
used: = 5300 MHz; 6 = 4.57 S/m; & = 34.5; p = 1000 kg/m' , Medium parameters used: = 5500 MHz; 0 =
4.76 S/mn; g, = 34.3; p = 1000 kg/m® , Medium parmeters used: = 5600 MHz; o = 4.86 S/m; g, =341 p =
1000 kg/m® , Medium parameters used: { = 5800 MHz; o = 5.06 S/m; &, =33.9;p = 1000 kg/m”

Phantom section: Flat Section

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

DASY52 Conliguration:

«  Probe: EX3DV4 - SN3503; ConvF(5.52, 5.52, 5.52); Calibrated: 30.12.2013, ConvF(5.2,5.2, 52);
Calibrated: 30,12.2013, ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.86, 4.86, 4.86);
Calibrated: 30,12.2013, ConvF(4.91, 4.91, 4.91); Calibrated: 30.12.2013;

+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Elcctronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDO0OPSOAA; Serial: 1001
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.54 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(] g) = 7.89 W/kg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 67.97 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 31,1 Wikg

SAR(1 g) = 8.42 W/kg; SAR(10 g) = 2.42 Wikg

Maximum value of SAR (measured) = 19.0 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=14mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=) dmm

Reference Value = 67.14 V/my; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 8.6 W/kg; SAR(10 g) = 247 Wikg

Maximum value of SAR (measured) = 19.8 W/kp

Cerlificate No: DSGH2V2-1185_Aug14 Page 1208 17
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHzZoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=).dmm

Reference Value = 65.77 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) = 8.43 W/kg; SAR(10 g) = 2.4 W/kg

Maximum value of SAR (measured) = 20.0 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5800 MIiz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.dmm
Reference Value = 63.39 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 7.96 Wkg; SAR(10 g) = 2.26 W/kg

-6.00
-12.00
<18.00

-24.00

-30.00

0dB = 19.0 Wikg = 12,79 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 22.08.2014

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1185

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 55040
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used; = 5200 MHz; o = 5.32 S/m; & = 47; p = 1000 kg/m' , Medium pammeters used; f
= 5300 MHz; ¢ = 5.45 S/m; £, = 46.8; p = 1000 kg/m’ , Medium parameters used: = 5500 MHz; o =5.71
S/m; g, = 46.5; p = 1000 kg/m" , Medium parameters used: = 5600 MHz; o = 5.84 Sfm; ¢, = 46.3; p= 1000
kg/m’ , Medium parameters used: £ = 5800 MHz; 0 = 6.12 S/m; g, = 46; p = 1000 kg/m'

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvE(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.76, 4.76,
4.76); Calibrated: 30,12,2013, ConvI¥(d,52, 4.52, 4.52); Calibrated: 30.12.2013, ConvF(4.3, 4.3, 4.3).
Calibrated: 30,12.2013, ConvF(4.47, 4.47, 4.47); Calibrated: 30.12.2013;

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAEA Sn601; Calibrated: 18.08.2014

«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
o DASY52 52.8.8(1222); SEMCAD X 14,6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 59.57 V/im; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(I g) = 7.63 W/kg; SAR(10 g) = 2.12 W/kg

Maximum vaiue of SAR (measured) = 17.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 60,58 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 31.9 Wrkg

SAR(] g) = 7.9 Wikg; SAR(10 g) = 2.22 W/kg

Maximum value of SAR (measured) = 19.0 Wkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=].4mm

Reference Value = 60.71 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 35.5 Wikg

SAR(! g) = 8.25 W/kg; SAR(10 g) = 2.29 W/kg

Maximum valoe of SAR (measured) = 20.3 W/kg

Cerlificate No- DEGH2V2-1185_Aug14 Page 1501 17
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=14mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.71 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 37.2 Wikg

SAR(] g) = 8.41 W/kg; SAR(10 g) = 2,33 W/kg

Maximum value of SAR (measured) = 20.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Vaiue = 56.97 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.1 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 19.6 Wikg

-6.00
-12.00
-18.00

-24.00

-30.00

0 dB = 19.6 W/kg = 1292 dBW/kg

Contificate Noc DSGH2V2-1185_Augtd Page 1601 17
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Impedance Measurement Plot for Body TSL
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CALIGRATION LABORATORY 2 aj
- ) ' ,",/-—\\y
Adé: No.$1 Xucywss Road, Haidina District, Besjing. 100191, China / ,,m\\ CALBRATION

Tek: +86-10-62304633-2298  Fax: 86-10-62304633-2209
E-mail: ct@xchinasl.com Huptiwwwchinattl.cn

Client :  SMQ Certificate No: Z15-87033
CALIBRATION CERTIFICATE i
Object DAE4 - SN: 876
Calibration Procedure(s) FD-211-2-002-01
Calibration Procedure for the Data Acquisition Electronics
{DAEX)
Calibration date: March 09, 2015

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Process Calibrator 763 | 1971018 01-July-14 (CTTL, No:J14X02147) July-15

Name Function , nature
Calibrated by. Yu Zongying SAR Test Engineer
iaanat Qi Dianyuan SAR Project Leader B A

Approved by: Lu Bingsong Deputy Director of the laboratory

=

Issued: March 10, 2015
This calibration certificate shall not be reproduced excapt In full without written approval of the laboratory.

Certificate No: Z15-97033 Page | of 3
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Add: No,51 Xveywan Road, Maidian Distriet, Befjing, 100191, Chine
Tek: +86-10-62304633-221% Fax: +86-10-62304633-2209
E-mail: csthggchinantl.com Hup: Mwwwechinattl.on
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 Voitage 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 No: Z15-97033 Page 20f 3
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Add: No 31 Xucyum Read, Hasdinn District, Beijing, 100191, Ohina
Tel: +86-10.62304633-2214 Fax: +86-10-623M631-2200
E-pmail; crl@chinalf com Hup:www chioatt] cn

DC Voltage Measurement
AD - Converter Resolution nominal
High Range: Is8B= &1V,
Low Range: 1LSB = 61nv

full range = <100 . 4300 mV
full range = o PRI +3ImV

DASY measurement parameters: Auto Zero Time: 3 sec; Maasuring time: 3 sec

| Callbration Factors X Y 4
High Range 405 537 + 0 15% (k=2) | 405.188 £ 0.15% (k=2) | 405.399 + 0.15% (k=2)
| Low Range 3.90003 +0.7% (k=2) | 3.07261 +0.7% (k=2) | 309803 + 0.7% (k=2)
Connector Angle

Connector Angle 1o be used in DASY system

18156°+1°¢ J

Cetificate No: 21597033
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February 24, 2015

Acceptable Conditions for SAR Mcasurements Using Probes and Dipoles
Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by CTTL (China Telecommumication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Pariner Engineering AG, Switzerland) and CTTL, to support
FCC (U.S. Federal Comniunications Commission) equipment certification are defined
and described in the following, The conditions in this KDB are valid until December 31,
2015.

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

2} Only a subset of the calibration services specified in the SPEAG-CTTL agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification, These are identified in the
following,

a) Calibration of dosimetric (SAR) probes EX3DVx, ET3DVx and ES3DVx,

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) cvaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by CTTL, are excluded and
cannot be used for measurements to support FCC equipment certification,
Signal specific and bundled probe calibrations based on PMR {probe
modulation responsc) characteristics or probe sensor model based
lincarization methods that are not fully described in SAR standards are
excluded and cannot be used for measurements to support FCC equipment
certification,

b) Calibration of SAR system validation dipoles, excluding HAC dipoles,

c) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx.

d) For FOC cquipment certification purposes, the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the CTTL QA protocol (a separate attachment to this
document).

¢) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by
CTTL. Equivalent test equipment and measurement configurations may be
considered only when agreed by both SPEAG and the FCC,

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

The SPEAG-CTTL. agreement includes specific protocols identified in the following

1o ensure the quality of calibration services provided by CTTL under this SPEAG-

-~

3

~
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February M, 2015

CTTL Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. CTTL shall apply the requived protocols without modification
and, upon request, provide copies of documentation to the FCC to substantiate
program implementation,

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

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

¢) The calibration equipment and measurement system used by CTTL shall be
verified before each calibration service according to the specific reference SAR
probes, dipoles, and DAFE calibrated by SPEAG. The results shall be reproducible
and within the defined ncceplance criteria specified in the CTTL QA protocol
before each actual calibration can commence, CTTL shall maintain records of the
measurement and calibration system verification results for all calibrations,

d) Quality Check of Calibration (QCC) certificates shall be performed by SPEAG st
least once every 12 months. SPEAG shall visit CTTL facilitics to verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

4) A copy of this document shall be provided to CTTL clients that accept calibration
services nccording to the SPEAG-CTTL Dual-Logo calibration program, which
should be presented to a TCB (Telecommumnication Certification Body), to facilitate
FCC cquipment approval,

5) CTTL shall address any questions raised by its clients or TCBs relating to the
SPEAG-CTTL Dual-Logo ealibrstion program and inform the FCC and SPEAG of
any critical issues.
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Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has

adopted three-year extended calibration interval. Each measured dipole is expected

to evaluate with the following criteria  at least on annual interval in Appendix D.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated value;

c) The most recent return-loss result, measured at least annually, deviates by no
more than 20% from the previous measurement.

d) The most recent measurement of the real or imaginary parts of the impedance,
measured at least annually is within 5Q from the previous measurement.
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D2600MHz Body
D2600V2, serial No. 1074 Extended Dipole Calibrations

’ 2600Head

Date of Return-Loss Delta(%) | Real Delta Imaginary Delta

Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)

2014-01-13 -24.439 49.746 -6.0

2014-01-14 -25.054 -2.45 46.662 -3.084 -3.635 -2.365
2600 Body

Date of Return-Loss Delta(%) | Real Delta Imaginary Delta

Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)

2014-01-13 -20.0 56.758 -5.0

2014-01-14 -21.892 8.6 52.844 -3.914 -2.138 -2.862
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D5GHzV2, serial No. 1185 Extended Dipole Calibrations

r 5.2GHz Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-08-22 -20.0 48.850 -7.4
2015-08-24 -20.0 0 50.2 -6.11
5.2GHz Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-01-13 -20.0 49.018 -6.4
2015-08-24 -20.0 0 49.764 0.746 -9.9 -35
r 5.8GHz Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-08-22 -20.0 56.86 0.625
2015-08-24 -20.0 0 52.365 -4.495 -0.338 -0.963
5.8GHz Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-01-13 -20.0 56.867 2.24
2015-08-24 -20.0 0 52.532 -4.338 2.85 0.61
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