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Client smQ Certificate No: ~ 215-97116
CALIBRATION CERTIFICATE =
Object D835V2 - SN: 4d141
Calibration Procedure(s) o

Calibration Procedures for dipcle 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 crifical for calibration)

Primary Standards D # Cal Date(Calibrated by, Cerlificate No.) _ Scheduled Calibration
Power Meler NRP2 101919 01-Jul-15 (CTTL, No.J16X04266) Jun-16
Power sensor NRP-291 | 101647 01-Jul-15 (CTTL, No.J16X04266) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14{SPEAG No.EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG,No.DAE4-910_Jun15) Jun-16
Secondary Standards ID# Cal Date(Callbrated by, Certificate No.)  Scheduled Callbation
Signal Generalor E4438C | MY49071430  02-Fab-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signalure
Cailbrated by: 2Zhao Jing SAR Test Engineer &2‘
Reviewed by: Qi Dianyuan SAR Project Leader M\/
Approved by: Lu Bingsong Deputy Diractor of the laboratory Fle‘v-h

Issued: September 29, 2015
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%.
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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 system configuration, as far as nol 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 parameters and calculations were mﬁe&
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 tamperature change during test <10°C - -
SAR result with Head TSL
SAR averaged over 1 _cim’ (1 g) of Head TSL Conddlion
SAR messured 250 mW input power 233mW /g
SAR for nominal Head TSL parameters normatized o 1W 9.45 mW /g £ 20,8 % (k=2)
SAR averaged over 10 1’ (10 g) of Head TSL Condition
SAR measurod 260 mW input power 151mWig
SAR for nominal Head TSL parameters normalized to 1W 611 mWig £ 20.4 % (k=2)
Body TSL parameters
The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Bedy TSL parameters 220°C 652 0.97 mhofm
Measured Body TSL paramotors (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_cnr’ (1 ) of Body TSL Condition
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 cmi’ (10 g) of Body TSL Candition
SAR measured 250 mW Inpul power 157mwWig
SAR for nominal Body TSL paramelers narmalized to 1W 6.25 mW jg £ 20,4 % (k=2)

Certificate No: Z15-97116 Page 3 of &

Report No.: WT168001369 Page 4 of 28



&1l Bt —

Add: No.S1 Xueyeoan Road, Hsidian District, Beljlng, 100191, Chisa
Ted: +86-1062304633-2079  Fax: +86-10-62304633-2504
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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 - 22,348

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 ]
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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
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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 Xeeyuss Roed, Haidian Distrset, Beging, 100191, Chins
Tek +86-10-62304633-2079 Fax: #86-10-62304633-2504

Eansdl: cttlGichinatil com Hitpcwwaeehingtilen
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMXx,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:

* 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

[ Esectical Getay (one direction) | 1.301 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
coaneclions 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: DASYS2, 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 = 104.1 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0W/kg

SAR(1 g) = 9.96 Wikg; 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 &
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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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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 Xueyumn Road, Hasdion Disteicl, Beljbag, 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 antenna
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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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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E-oail: conlid chinanil.com Hitlp:#oww.chinstil.co

Appendix
Antenna Parameters with Head TSL

knpedance, ransformed to feed paint 5200+ 4 A0
Return Loss - 26,448
Antenna Parameters with Body TSL
Impedance, iranstormed to feed point 4040+ 4.75/0
Return Loss - 25448
General Antenna Parameters and Design
| Erectiicat Detay (orw diection) | 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

| Manutactured by |

SPEAG

Centificate No: Z15-97122 Page dof &
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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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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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Impedance Measurement Plot for Body TSL
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This calibration Certificate documents the traceability to national standards, which realiize the physical units of
measurements{Sl). The measurements and the uncertainties with confidence probabilty are given on the following
pages and are part of the certficate

Al calibrations have been conducted in the closed laboradory facility environment temperature(22:3yc and
humidity<70%.

Calbration Equipment used (MATE critical for calbration)

Primary Sandards D Cal Date(Catibrated by, Certificate No ) Scheduled Calibration

Process Calbrator 753 | 1871018 08-July-15 (CTTL. No J15X04257) July-18

Approved by LuBingsong  Deputy Director m tsboratory \V{. :
mwsmso
This calibration cersficate shail not be reproduced except in full without written approval of the laboratory.
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Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Wetnods Apphied and Interpretation of Parameters:

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

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

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

Certificse No: 21697022 Page 2 of )
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DC Voltage Measurement
AD - Converter Resoluton nominal

High Range: IS8 = v, full range » 300, 4300 mV
Low Ranpe: wss = 6inV, full range = ... 43mV
DASY measurement paramaters: Auto Zero Time: 3 sec. Measuring time! 3 sec

Calibration Factors X Y Z

High Range 405,480 £ 0 15% (k=2) | 405 148 + 0 15% (k=2) | 405.367 £ 0.15% (k=2)

Low Range 398674 0 7% (k=2) | 397262+ 07% (k=2) | 3998434 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 181%21°
Centificate No: Z16-97022 Page ) of 3
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