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Client sSMQ Certificate No:  215-97116

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d141

Caflbration Procedure(s) FD-211-2:003-01

Calibration Procedures for dipole validation kils

Calibration date: September 24, 2015

This calibeation Certificate documents the traceabiiity to national standards, which realize the physical unils of
measurements(SI). The measurements and the uncertainties wilth confidence probability are given on the following
pages and are part of the cerificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No) __ Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-201 | 101547 01-Juk-15 (CTTL, No.J16X04266) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14{SPEAG No EX3-3846_Sep14) Sep-15
DAE4 SN 810 16-Jun-15(SPEAG,No.DAE4-910_Jun15) Jun-16
Secondary Standards | ID# Cal Date(Callbrated by, Certificate No.) _Scheduled Callbration
Signal Generator E4438C | MY49071430  02-Feb-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signalure
Cullbrated by: Zhao Jing SAR Test Engineer &i‘
Roviewed by: Qi Dianyuan SAR Project Leader o~
Approved by: Lu Bingsong Deputy Director of the laboratory P&W‘v.ﬁ

Issued: September 29, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
T5L tissue simiulating Beguid
ConvF sensitivity in TSL S NORMx v,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE 5id 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, “Procadure to measura the Specific Absorption Rafe (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHZ)", Fabruary
2005

c) KDB&GSEE, SAR Measurement Requirements for 100 MHz to & GHz

Additional Documentation:
dy DASY 4S5 System Handbook

Methods Applied and Interpretation of Parameters:

¢« Measurement Conditions: Further details are available from the Validation Report at the and
of the cerdificate. All figures stated in the cerdificate are valid al the frequancy indicated,

« Antenna Paramafers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the cenler marking of the flat phantomn section, with the arms orlented
parallel to the body axis.

o Faed Point impedance and Relurm Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connaclor to the feed point. The Relurn Loss ensures bow
reflected power, No uncertainty required.

+ Electrical Delay: One-way delay between the SMA connactor and the antenna feed point.
Mo uncerainty requirad.

+ SAR messured: SAR measured at the stated anfenna input power,

«  3AR normalized: 3AR 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
neminal SAR result,

The reported uncertainty of measurement is slaled as the slandard uncedainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%,

Certificate Mo: ZI5-07116 Page 2 aof &
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Measurement Conditions
DASY syslem configuralion, as far as ol given on page 1.
DASY Varsion DASYS2 52.8.8.1222
Extrapolation Adwanced Exirapolalion
Phantem Tripha Fral Phantom 5.1C
Distance Dipale Canter - TSL 15 mm wilh Spacer
Zoom Scan Resolution di, dy, dz =5 mm
Fragquency 835 MHz £ 1 MHz
Head T5L parameters
The following paramaters and calculalions WBM
Temperature Permitlivity Conductivity
Mominal Head TSL pararmeders 22.0°C 41.5 0,90 mihadm
Measured Head TSL paramabers 220+0.2)"C A20+8% 0.89 mhoim £ 8 %
Head TSL tamparature change during test <1.0*C -
SAR result with Head TSL
SAR averaged over 1 cm’ {1 @) of Head TSL Condilion
SAR messured 250 W input power 2X3mN i g
SAR for nominal Haed TSL peramalers narmalizad o 1W 945 mW ig £ 20.8 % (k=2)
SAR averaged over 10 o’ (10 g} of Head T5L Canditian
SAR measured 250 mW input pawer 151 m f g
SAR for nominal Head TSL parameters normalized o W 611 mW fg + 20.4 % (k=2)
Body TSL parameters
The followin meters and calculations were applied.
Temperatire Perri Hivity Conductivity
Hominal Bedy TSL parameters Fraiie G52 0.97 mhofm
Measured Body TSL paramators 220+ 0.2)°C 56,04 6% 0948 mhodm + & %
Body TSL temperature change during test <1.0*C
SAR rasult with Body TSL
SAR averaged over1 omr’ (1 g) of Body TSL Condilion
SAR maaswrad 250 mW inpul poswer 2EmWig
SAR for pomanal Bedy TSL paramalers normalizad ko 1W 9.51 mW fig £ 20.8 % (k=2}
SAR averaged over 10 cor’ {10 g} of Body TSL Candtion |
SAR measured 250 MW inpul power 15T m& i g i
SAR for nominal Body TSL paramelens narmalized lo TW 6.25 mW Jg £ 20,4 % (k=2]
Certlficate Mo: Z15-97116 Page 30f 3
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed (o feed poln 4B 20 4 B0
Relumn Loss - 25.9dB

Antenna Parameters with Body TSL

Impedanse, lramslanmed b feed point 45.70- 5840
Riduin Loss - 22.3dB

General Antenna Parameters and Design

| Electiical Detay (ane diecsian) | 1441 ns |

After lang term use with 1000 radiabed power, cnly a slight wamming of the dipole near the feedpoint can
e measured,

The dipce is made of standard semirigid coaxial cable. The center conductor of the feading line |s directly
connected to the second arm of the dipsle. The antanna is therafora shart-circuited for DC-signals, On some
of ihe dipobes, small end caps are added lo the dipcle arms in order bo improve matching when loaded
according to the posilion as explained in the "Measurament Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is slill according 1o the Standard.

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

Additional EUT Data

Manulaciuned by SPEAG

Ceriificate No: 21597116 Pageaof 8
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DASYS Validation Report for Head TSL Date; 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: £~ 835 MHz; o = 0,886 $/m; & = 41.95; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(9.18, 9.18, 9.18); Calibrated: 9/24/2014;

+  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: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 59.07 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.48 Wikg

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

Maximum value of SAR (measured) = 2.95 Wikg

dB
0

210

-4.20

-6.30

-8.40

-10.50

0 dB = 2.95 Wikg = 4.70 dBW/kg

Centificate No: Z15-97116 Page sof &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body I'SL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 Mliz; Type: D835V2; Serial: D835V2 - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: =835 MHz; a = 0,981 S/m; & = 55.99; p = 1000 kg/m’
Phantom section: Right Scction
Measurcment Standard: DASYS (IEEEAIEC/ANSI C63.19-2007)
DASYS5 Configuration:

o Probe: EX3DV4 - SN3846; ConvF(9.09,9.09, 9.09); 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

o  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/m; 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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Client sSMQ Certificate No:  Z15-97117
CALIBRATION CERTIFICATE |
Object D1900V2 - SN: 5d162
CUTon FivoRig) FD-Z11-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 16, 2015

This calibration Certificate documents the traceabiiy 1o national standards, which realize the physical units of
measurements(SI). The measurements and the uncerlainlies with confidence probability are given on the following
pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for caloration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101918 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor  NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 38456 24-Sep-14(SPEAG No.EX3-3846_Sep14) Sep-15
DAE4 8N 910 16-Jun-16(SPEAG No,DAE4-810_Jun15) Jun-16
Secondary Standards D # Cal Date{Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 02-Feb-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer éij
Reviewed by: Qi Dianyuan SAR Project Leader — A~
Approved by: Lu Bingsong Depuly Director of the laboratory k ,“/),P?
Issued: Seplember 23, 2015

This calibration certificate shall not be reproduced except in full without wrilten approval of the laboratory.

Centificate No; Z215-97117 Page 1 of &
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Fenasd: etilamehingtilenm FipeNwenveelinailen
Glossary:
TSL tissue simulating liguid
ConvF sensitivity in TSL / NORM:x, v,z
MiA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) [EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-dveraged Specific Absorption Rate {3AR) in the Human Head from Wiraless
Communications Devices: Measurement Techniques®, June 2013

b} IEC 82208-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz 10 3GHz)", February
2005

c) KDBBE5664, SAR Measurement Reguiremants for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/S5 Systern Handbook

Methods Applied and Interpretation of Paramatars;

+« Measuremen! Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Anlenna Parameters with TSL: The dipole is mounted with the spacer to position 15 feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel fo the body axis.

»  Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measuremeant at the SMA connector to the feed paint, The Relurn Loss ensures low
reflected power. No uncertainty required.

«  Elacirical Dalay: One-way dalay betwean the SMA connaclor and the antanna faed point.
Mo uncerainty required.

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
neminal SAR result,

The reported uncertainty of measurement is stated as the standard uncedainty of
Measurement multiplied by the coverage factor k=2, which for a nomal dislribution
Corresponds to a coverage probability of approximately 85%.

Certifieate Mo: £15-97117 Page 2 of 8
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Measurement Condifions
DASY sysbem configurafion, a5 far as nol given on page 1.
DASY Version DASYS2 52 8.8.1222
Extrapolation Advanced Exirapalation
Phantom Triple Flat Phantom 515
Distance Dipole Center - TSL A0 mmamy wilh Spacar
Zoom Scan Resolution de, dy, dz =5 mm
Fraguency 1800 MHz 4 1 haHz
Head TSL parameters
Thea following paramelers ard caloulalions were applad. _
Tamiperature Panmittivity Conductivity
Nominal Head TSL parameters prli 40.0 1,40 mhaim
Measurad Head TSL paramaters (22.0+0.2)*C A0H £ 8% 1.238 mhofm £ 8 %
Head TSL temperature change during test <1.0*C - -
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g of Head TSL Condifian
SAR measuned 250 W Inpul power 998 mW i g
SAR for nominal Head T5L parameders narmalized bo 1W 40,4 i\ fig + 20.8 % (k=2)
SAR averaged over 10 emt’ (10 g) of Head TSL Candtion
SAR measwed 250 nW inpul povwar I mMNIg
SAR for nominal Head TSL parameders normakized o 1W 2.0 i Iig £ 20.4 % (k=2)
Body TSL paramaters
Tha Following pacamelens and calculalions wens applied.
Temparature Parmittivity Conductlvity
Kominal Body TSL paramaters 220G 53.3 1.62 mhaim
Meagured Body TSL parameters (22.0+0.2)°C S4B LB% 1.51 mhedm £ 6 %
Body TSL tempaerature changs during test <1.0%C -— =
SAR result with Body TSL
EAR averaged over 1 o’ (1 @) of Bady TSL Condilian
SAR measured 250 miW Input power 10.2 m¥ J g
SAR for nominal Body TSL parameders narmalized o 1W 41.2 mW Iig £ 20.8 % (k=2)
SAR averaged over 10 cmr’ (10 g) of Body TSL Candilion
SAR measured 250 miW input power 537 mW g
SAR for nominal Bady TSL parametens narmalized 1o 1W 21.6 W fig £ 20,4 % (k=2)

Certificate Mo Z1597117

Report No.: WT178005935
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Appendix

Antenna Parameters with Head TSL

Impedance, Iranslormad 1o feed point S1.00+2. 780
Refburn Loss - 30 BdE

Antenna Parameters with Body TSL

s e,

Impadanca, ransformed 1o fesd paint 48400+ 3,950
Relum Loss - 37 2dB

General Antonna Parameters and Design

Electiical Dalay {one direclion) 1.301 ns

Aftar long term wse with 100V radiated power, anly a slight warming of the dipole near the feedpoint can
be measured.

Tha dipole is made of standard semirigid coadal cable. The cenlar conductor of the feeding lne Is directly
connecled to the sacond arm of the dipale. The antanna is therefore shor-circuited for DC-signals. On some
of the dipales, small end caps are added ko the dipale arms in arder 1o improve matching whan loaded
according 1o the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipola lenglh is still according o the Standard,

o 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

Manuiacivned by SPEAG

Certificate No: ZI5-9T711T Page 4 of &
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DASYS Validation Report for Head TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; 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/[EC/ANSI C63.19-2007)
DASYS Configuration:

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

» 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

*  Mecasurement 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 = 104.1V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0W/kg

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

Maximum value of SAR (measured) = 14.2 Wikg

-3.51
-7.02
-10.52

-14.03

-17.54

0dB = 14.2 Wikg = 11.52 dBW/kg

Certificate No: Z15-97117 Page Sof s
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Impedance Maasuramant Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 5d162
Communication System: UID 0, CW; Frequency: 1900 MIHz;Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz; o = 1.507 S/m; &, = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Measurcment Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(7.15, 7.15, 7.15); Calibrated: 9/24/2014;

+ 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

« Mcasurcment SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

System Performance Check/Zoom Scan (7x7x7) (7x7x7WCube 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 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.37 Wikg

Maximum value of SAR (measured) = 14.7 Wikg

-3.40

6.79

-10.19

-13.58

-16.98

0dB = 14.7 Wikg = 11.67 dBW/kg

Certificate No: Z15-97117 Page 7 of 8

Report No.: WT178005935 Page 16 of 65



*  In Collsboration with
777 5. p e a g
CALIBRATION LABORATORY

Add: No.51 Xucywsn Rood, Haidian Disirict, Beijing, 100191, China
Tek: +86-10-62304633-2079 Fax: +86- 10-62304633-2504
E-mail: cttl@chinattl com Higgelwwwchinattlen

Impedance Measurement Plot for Body TSL
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Add: No.5) Xueyvan Road, Haidien District, Beijing, 100191, China “, & CALIBRA

Tek: ug 10-62304613-2079  Fax: +;uo~4.z'gwn-zsu ""f":“‘ No. u;'g"

E-mail: ett@chimatel.com Llpdvewwcivisattl.co

Client smQ Certificate No:  Z15-97122
CALIBRATION CERTIFICATE r
Object D2450V2 - SN: 818
Calibration Procedure(s) FD-211.2-003-01
Calibration Procedures for dipole validation kits

Calibration date: 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 cerfificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 0 # Cal Date(Callbrated by, Ceriificate No) __ Scheduled Calibration
PowerMeler NRP2 [ 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Powersensor NRP-ZO1 [101647  01-Ju-15 (CTTL, No.J16X04256) Jun-16
Reference Probe EX30VA | SN 3846 24-Sep-14(SPEAGN0.EX3-3848_Sep1d) Sep-15
DAE4 SNOI0  16-Jun-15(SPEAGNO.DAE4-910_Jun15) Jun-16
Secondary Standards | ID# Cal Date(Caiibrated by, Ceriificate No) _Schedvied Calibration
Signal Generalor EA438C | MY49071430 02-Feb-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer {4

Reviewsd by: Qi Dianyuan SAR Project Leader S T i

Approved by: Lu Bingsong Deputy Director of the laboratory V- M(‘rz

Issued: September 23, 2015
This calibration certificate shall not be reproduced except in full without written approval of the faboratory.

Certificate No: Z15-97122 Page 1 of 8
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Add: Mo 51 Xucyuan Read, Heidian Distiel, Reljisg, 1000191, China
Tl +86-10-62 3046332072 Fas: #BG-10-62 304633-7 304

E-mill: ettl@chinatil com Hitpatwwwwchinatilen
Glossary:
TSL tissue simulating Rguid
ConvF gensifivity in TSL f NORMx,y.z
MNFA ot 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: Measuremant Techniques®, June 2013

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

¢) KDBBE5GE4, SAR Measurement Requiremants for 100 MHz to 6 GHz

Additional Documentation:
) DASY4/5 Systern Handbook

Mathods Applied and Interpretation of Parameters:

» Measurement Condifions: Further detalls are avallable from the Validation Report at the end
of the cedificate. Al figures slated in the certificate are valid at the frequency indicated,

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

¢ Feed Poinf Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connecter to the feed point, The Return Loss ensures low
reflected power. Mo uncertainty requirad.

s Elsclrical Delay: One-way delay between the SMA connector and the antenna feed peint.
Mo uncertainty requirad.

»  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
connacior.

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

The reporied uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds o a coverage probability of approximately $5%.

Certilicale Ma; 21597122 Page 2 of B

Report No.: WT178005935 Page 19 of 65



=

In Collaboistion with

7 s p e a g

CALIBRATION LABORATORY

Add: Mo ) Xueywan Road, Haidian Disirict, Bedjing, 100091, China
Tel: it J0-GEHMELE-2079 Fas; +B6-10-62304633-2504

E-manil: ettd@chinasil.oom Hipeitmvw,chinaml.on
Measurement Conditions
DASY system configuralion, as far as nol given on pags 1.
DASY Varalon Dt 52 62681222
Exirapalation Advanced Extrapolation
Phantom Triple Flal Phantom 5.1C
Distance Dipale Centar - TSL mm with Spacer
Zoom Scan Resclulion o, dy, dz = & rn
Fragquoncy 2450 MHz 1 Mz

Haad TSL parameters

The fabowing paramaters and calculations were appliad,
Tamperature Permittivity Conductivity
Nominal Head TSL parameters 2o*C 302 1,80 rkiefn
Measurod Head TSL paramaters (22002 °C B.0+6% 1,53 mhotm £ 6%
Head TSL temparaltuire change durlng tost =1.0%C .
SAR result with Head TSL o

SAR sveragsd over 1 cm’ (1 g) of Head TEL Candition
SAR meassurad 250 MW input power 13 3mwW ig
BAR for nominal Head TSL paramelers rerrnaiized bo 1V 52.7 mW fg £ 20.8 % (k=2
.EAR amn;i avar 10 ¢’ {10 g) of Heas TSL Condilion
SAR maasured 250 mW inpul poser B8 mwW g

I_Eu'cﬂfn: nominal Head TSL paramabers narmalized 1o 1W 246 MWW ig £ 20.4 % (k=2)

Body T5L parameters
The fallmsing parameders and calculslions were apglied.

Temparatura Parmittivity Conductivity
Hominal Bady TSL parameters 200 52,7 1.95 mhafm
Muoasured Body TSL parametars (2204 0.2) "G §10:6% 1.4 mhofm 4 I!_“_
Body TSL temperature change during test <100 — —
SAR result with Body TSL
SAR averaged over 1_cnr’ (1) of Body TSL Condilion
SAR measured 260 mA inpult power 128 mW i g
SAR for nomingl Bady TSL parameters nomalizedto TW | 5.0 mW Jg £ 20.8 % (k=2)
SAR averaged over 10 cim’ (10 ) of Body TSL Condition
SAR measured 250 mW input poviér S8 mW g
SAR far nominal Body TSL paramelers narmalized to 1W 23.9 mWW fg £ 20.4 % (k=2) |
Certificate No: 21597122 Page 3 of #
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Add: W51 Xueyuan Road, Heldian Disteer, Heljing, 100091, Chira

Teely 4o | DeBk BOAGIE-20TR Fax: #B6-10-62304633-2304
E-mail: enlE chinmil.com Hilpaffwwwchinagihen

Appendix

Antenna Parameters with Head TSL

brpedance, ansformed o leed pain 2001+ 4.41j0
Raturn Loss - 26.4dB

Antenna Parameters with Body TSL

Impedance, ransformed o fead point 49,401+ 4.75)0
Raburn Loss - 26.4dB

General Antenna Parameters and Design

Elechrical Delay (one diractaan) | 1271 ns

After long term use with 1000 radiated power, only a slight warming of the dipole near the feedpaint can
be maaswred.

The dipole is made of standard semirigid comdal cable. The center conduclor of the feeding Bne is directly
connacted bo fhe second arm af the dipole, The antenna is therefore shorl-circuited for DC-signals, On some
of tha dipoles, small end caps are added fo the dipole arms in arder ko improve matching when loaded
according 1o the posiion as explained in the "Measurement Conditions™ paragraph. The SAR dala are not
alfected by this change. The overall dipole length is skl acconding 1o the Standard.

péo excessive force must be applied ko the dipele arms, because they might bend or the solderad
connactions near the feedpoint may be damaged.

Additional EUT Data

Manufaclured by SPEAG

Certificate Mo: Z15-97122 Page 4 of &
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Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
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DASYS5 Validation Report for Head TSL Date: 09.14.2015
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 parameters used: f= 2450 MHz; ¢ = 1.831 S/m; e = 39.04; p = 1000 kg/m3
Phantom scction: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

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

+ 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

s  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=5Smm, dz=5Smm

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

Peak SAR (extrapolated) = 27.0 W/kg

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

dB8
0

-4,43
-B.B5
-13.28

17,70

<2213

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

Certificate No: 21597122 Pagesofs
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Impedance Measurement Plot for Head TSL
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Add: No.51 Xueywan Road, Haidian District, Beijing, 100191, China
Ted: +86-10-62304633-2079 Fax: 1 86+ 10-62304633-2504
Femail: cnigiehinatil com Hinpewww chisatt] 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 parameters used: £~ 2450 MHz; o = [.944 S/m; &, = 51.85; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS5 Configuration:

« Probe: EX3DV4 - SN3846; ConvF(6.9, 6.9, 6.9); Calibrated: 9/24/2014;

+ 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

«  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=5mm, dz=5mm

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

Peak SAR (extrapolated) ~ 26.7 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) =599 Wikg

Maximum value of SAR (measured) = 19.5 W/kg

-4,37

-8.74 ' l I

4311 o

- --.aﬂllﬂls.e

-17.48

-21.85

0 dB = 19.5 W/kg = 12.90 dBW/kg

Certificate No: Z15-97122 Page 708
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Impedance Measurement Plot for Body TSL
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Client SMOQ Cerfificate No:  Z17-87006
CALIBRATION CERTIFICATE
Object DAT50V2 - SM: 1108

Calibration Procedure(s) FO-711-003-01

Caltration Procedures for dipole validation kits

Calibration dabe: January 10, 2017

Thig calisralion Cerlificatle decuments the fraceability 1o national slandards, which realize the physical units of
measuremanta(S), The measurements and the uncaraintes with conflidence probability are given on the following
pages and are pan of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperabure(22¢3)T and
hournidiby=T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D@ Cal Drate(Calibrated by, Cerfificate Mo.) Scheduled Calibration

Power Mater NRP2 101319 27-Jun-18 (CTTL, Mo JIGX047TT) Jun=17

Power sensor  MRP-23 | 101547 27-Jun=-18 (CTTL, Ne. HEX047TT) Jun-17

Feeference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG, Mo EX3-T307_Feb16) Feb-17

DAE4 SN 771 02-Feb-16(CTTL-SPEAGNo Z16-87011) Feb-17

Secondary Standards ID# Cal Date(Calibrated by, Cedificate MNo.) Scheduled Calibration

Signal Genarator E4438C | MY45071430  01-Feb-16 (CTTL, Mo 16X00853) Jan-17

Metwork Analyrer ESOTIC | MYSE110673  26-Jan-16 (CTTL, Mo MEX00854) Jan-17

i
Mane Funelion Shgnature
Callbrated by: Zhao Jing SAR Test Engineer éi_[
Reviewed by: Qi Dianyuan SAR Project Leader — e
Approved by: Lu Bingsong Depuly Director of the laboratory %,M@q’/'l
Issued; January ll, 2047

| Thia calibration certificate shall not be reproduced except in full withaut wiitten approval of the laboratory.

Cartificate Moz Z17-97006 Pape 1 of B
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Add: M 51 Xuepunn Rosd, Haidian Dissie), Beijing, 100191, Ching
Tel: +a6-10-6330463 3-2079 Fas: #B6-10-623H1633-2 504

E-mail: clilichinaitleom hitpetfusrw, chinattl ou
Glossary:
T5L tissue simulating liguid
ComF sensitivity in TSL/ NORM:,y.z
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 Technigues®, Juna 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

o) IEC 62208-2, “Frocedure to measure the Spacific Absorpfion Rate (SAR) For wirgless
communication devices used in close proximity to the human body {fregquency range of
I0MHz to BGHZ)", March 2010

d) KDBES65EE4, SAR Measurement Reguirements for 100 MHz to & GHz

Additional Docurmentation:
) DASY4/D System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Canditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameaters with TSL: The dipole is mounted with the spacer to position ils feed
point exactly below the center marking of the flat phartom section, with the arms ocrented
parallal to tha body axis,

o Fead Point Impedance and Retum Loss: These parameters are measured with the dipale
positioned under the liguid filled phantom. The impedance siated is transformed from the
measuramant al the SMA conmector to the feed poinl. Tha Return Loss ensures low
reflected power. Mo uncertainty required,

« FEleciical Delay: One-way delay between the SMA connector and the antenna feed point.
Ma uncertainly 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
connactor.

«  SAR for nominal TSL parameters: The measurad TSL parametars are used fo caloulate the
nominal SAR result.

The reported uncaertainty of measurament s slaled as the standard uncerainfy of
Measuremeant multiplied by the coversge factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately $5%.

Cerfificate Mo: Z17-9700 Page 2 of B
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Add: W51 Xueyum Roed, Heddian Disielcl, Beijing, 100191, China
Tel: +Ht= 105230403 3-207% Faxi +86- 1 0-62HHE1T-2 504

E-mall; citlgiehinatil com Tip: focerwchinatil.on
Measurement Conditions
DASY syslem configuration, as far s nob given on pags 1.
DASY Version DASYSZ ] 52.6.8.1258
Extrapolation Advancad Exlrapalation '
Fhantom Triple Fled Phameam 516
I:ilhjunn-a- Dipale Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, de = 5 mm .
Fraguency 1750 MHz £ 1 MHz ]

Head TSL paramotors
The fallewing paramelers and caloulations ware applisd.

Temperature Pamiiﬂl.ﬂt].l Conduclivity
Hominal Hoad TSL parameters no°c 40.1 ! 1.37 mhaim
Maasured Head TSL paramaters (Z20£02)"C M4 E% 1.35 mho/m £ 6 %
Head TSL temparature change during test =1.0°C i 1

SAR result with Head TSL

BAR averaged ovar 1 enn’ {1 g) of Head TSL ~ Condilion
AR measured 250 W inpul power S2ImW i g
SAR for nomingd Head TSL paramelers noermalized be TW 3. mW g £ 208 % (k=2)
SAR averaged over 10 cnr’ {10 ) of Head TSL Condificn
SAR measurad 250 A inpat power -i..au i I g
SAR for naminal Haad TSL paramebers rrmalizad to W 108 mW iy i 20.4 % (k=2)
Body TSL parameters
The folowing paramelers and calculalians were applied
Temparature Permittivity Conduelivity
Nominal Body TSL parametors 220'C 514 1,49 mioim
Measured Body TEL paramaters (22.020.2}°C 631:8% 1.48 mhoim £ 6 %
Bady TSL temperature change during lest =90 == il

SAR result with Body TSL

SAR avorapad over 1 oo’ {1 ) of Bedy TSL Condition

SAR measwed 250 MW input powes 9,30 mW | g

BAR for nominal Body TSL parameters ' rormalized fo W | 37.2 mW ig £ 20.8 % (ke2) |

SAR averaged over 10 om’ (10 g) of Body TSL Conditian

5AR measured 250 mé input poawer A.B8 mW i g

SAR for noenined Body TSL parameters normalized fo 1W | 20.0 mW g £ 20.4 % (k=2)
Cortificate Mo: Z17-87006 Page 3 of 8
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Appeandix

Antanna Parameters with Head TSL

- .

Impedance, fransformed to feed point 4990+ 0760
Reburr Loss - 42 38

Antenna Parameters with Body TSL

Impedance, ransformed o feed painl 44.80- 1.270
Relumn Loss - 24.9dB

Genaral Antanna Parameters and Design

[Ehll:hinﬂ Dietay {one direction) 1325 ns

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

The dipste is made of standard semirgsd coaxial cable, The center conductor of the faeding line is dirgcthy
connected ko the second anm of the dipole. The antenna is therefare short-circuited for DC-signals. On some
of the dipsles, small end caps are added to the dipole arms in order fo imgrove rmalching when loaded
according to the posilion as explained in the "Measurement Condilions” paregraph. The SAR data anae nol
affected by this change. The oversll dipole length is sll according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldared
connecticns near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Cerfificatle Ma; 2179706 Page d ol &
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DASYS Validation Report for Head TSL Date; 01,10.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: DI750V2; Serial: D1750V2 - SN: 1108
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o = 1.352 S/m; &r = 39.36; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEEJAEC/ANSI C63.19-2007)
DASYS Configuration;

» Probe: EX3DV4 - SN7307; ConvF(8.37, 8.37, 8.37); Calibrated: 2/19/2016;

¢ Sensor-Surface: |.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn771; Calibrated: 2/2/2016

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serianl: 1161/1

+  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

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

Reference Value =~ 98.13V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 17.0W/kg

SAR(1 g) = 9.23 W/kg; SAR(10 g) = 4.88 Wikg
Maximum value of SAR (measured) = 14.3 Wikg

dB
0

-3.39
6.78
-10.16

13,55

-16.94

0dB =143 W/kg = 11.55 dBW/kg

Certificate No: Z17-97006 Page sof s
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 01.10.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1108
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o = 1.484 S/m; ¢, = 53.05; p = 1000 kg/m"
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2007)
DASYS Configuration:

+ Probe: EX3DV4 - SN7307; ConvF(8.18, 8.18, 8,18); Calibrated: 2/19/2016;

» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn771; Calibrated: 2/2/2016

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

o Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

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

Reference Value = 87.18 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.4 Wikg

SAR(1 g) = 9.3 W/kg; SAR(10 g) = 4.99 Wikg

Maximum value of SAR (measured) = 14.0 W/kg

dB
0

-3.26

-6.52

4.78

-13.04

-16.30
0 dB = 14.0 W/kg = 11.46 dBW/kg
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Impedance Measurement Plot for Body TSL

[ Yei sil (og Mag 10,0048/ ae 0,000 [F1]

000 CYTTS00650 G <34 02E U8
10,00
.00
20,00
10.00
0. 000p

B0 [T ——

oo -“~\|-\L—/..—-_H__,__—-—'—‘_—'—~

-30.00
~40.00 !
-50.00 L -
S s11 satth CRedx) Scale 1.00¢0 [F1 0#))
31 1, 7500000 GNZ 44.777 0 2. 2N8 0 71,3986 T
-~ ™
rd
I“'
| 1
[ \
1
1
1 Stat LG ; FEW 100 5100 1.55 Gir IR
Certificate No: Z17-97006 Page 8 of &

Report No.: WT178005935

Page 33 of 65



TTL s 8 e aa &7 : oA B

Add: No.51 X Road, Haidiaa District, Beijing, 100191, China % CALIBRATION
Tel: u;luzu;’o:;:.zm farx: ::"'lmg?:wn.zm vm CNAS L0570
E-wail: cidgdehinastlcom higg:twww.chinatd cn
Client SMQ Certificate No:  Z17-97008
CALIBRATION CERTIFICATE
Object D2600V2 - SN: 1074
Calibration Procedure(s) FD-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: January 9, 2017

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

All calibrations have been conducted in the closed laboratory facllity: environment temperature(224+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Cortificate No.) __ Scheduled Calibration
Power Meter NRP2 101919 01-Jul-16 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG No.EX3-7307_Feb16) Feb-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAGN0.216-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Callbrated by: Zhao Jing SAR Test Engineer é;ﬁ
Reviewed by: Qi Dianyuan SAR Project Leader
Approved by. Lu Bingsong Deputy Director of the laboratory rﬂ,
Issued: January 112017

This calibeation certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z17-97008 Page 1 of 8
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Add: No.51 Xueyuan Road, Hasdian Disteict, Beljing, 100191, China
Tel: +86-10-62304633-2079 Fax; +86-10-62304633-2504

E-mail: etl@ehinmilcom hnp:¥www.chisattl.cn
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) IEC 82209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) 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.

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

+ Feed Point Impedance and Relurn 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.

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

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

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

Certificate No; Z17-97008 Page 2 of 8
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E-mail- cttl@chinattl.com hetp:#vww.chimattl.co
Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASY52 52.8.8.1258
Extrapolation Advanced Exirapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom 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 30.0 1.96 mho/m
Measured Head TSL parameters (220402)*C 401£6% 1.98 mho/m £ 6 %
Head TSL temperature change during test <10°C -
SAR result with Head TSL
SAR averaged over 1 cmn’ (4 ) of Head TSL Condition
SAR measured 250 mW Input power 141mW/ig
SAR for nominal Head TSL paramelers normalized to 1W §6.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cnr’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.35mW/g
SAR for nominal Head TSL parameters normalized to 1W 256 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220102)°C 53626% 2.19 mhoi/m £ 6 %
Body TSL temperature change during test <10°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 142mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 MW Input power 633mW/g
SAR for nomnal Body TSL parameters normalized to 1W 25.3 mW /g £ 20.4 % (k=2)
Certificate No: Z17-97008 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL

Impedanca, ransformed bo fasd poinl 4B8.50)- B.26]0
Rebun Loss - 21.4dB

Antenna Parameters with Body TSL

Impedance, transformad fo feed point 46.00- 4.5H0
Faturn Loss - 23.548

General Antenna Parameters and Design

Electrical Delay {one direction) 1.253 ns

After long term use with 100V radiated power, anly a slight warming of the dipola near the feadpoint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected 1o the second arm of the dipole. The antenna is therelore shorl-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve maiching when loaded
according to the position as explained in the “Measurement Condiions® paragraph. Tha SAR data are not
affectad by this change. The evarall dipale length is siill acconding bo the Standard.

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

Additional EUT Data

Manufactured by SPEAG j
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DASYS Validation Report for Head TSL Date: 01.09.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; o = 1.983 S/m; er = 40.12; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe; EX3DV4 - SN7307; ConvF(7.21, 7.21, 7.21); Calibrated: 2/19/2016;

» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Elcctronics: DAE4 Sn771; Calibrated: 2/2/2016

« 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(7372)

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

Reference Value = 107.8 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(] g) = 14.1 W/kg; SAR(10 g) = 6.35 W/kg
Maximum value of SAR (measured) = 24.1 W/kg

dB
0

-4.65
-9.30
-13.96

-18.61

-23.26

0 dB = 24.1 W/kg = 13.82 dBW/kg

Certificate No: Z17-97008 Page sof &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 01.09.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2600 MHz; o = 2,186 S/m; & = 53.63; p = 1000 kg/m’
Phantom section: Right Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASYS Configuration:

*  Probe: EX3DV4 - SN7307; ConvF(7.03, 7.03,7.03); Calibrated: 2/19/2016;

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

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

o 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 (7372)

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

Reference Value = 101.6 V/im; Power Drift = -0.,04 dB

Peak SAR (extrapolated) = 30.0 Wikg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.33 W/kg
Maximum value of SAR (measured) = 24.2 W/kg

a8
0

-4.63
9.26
-13.88

-18.51

23.14 & I [

0 dB = 24.2 Wikg = 13.84 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client sMQ Certificate No:  Z17-97009
CALIBRATION CERTIFICATE
Object DSGHzV2 - SN: 1185
SR Prooeduns) FD-211-003-01
Calibration Procedures for dipole validation kits
Calibration date: January 5, 2017

All calibrations have been
humidity<70%.

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

Calibration Equipment used (M&TE critical for calibration)

conducted in the closed laboratory facility. environment temperature(2243)C and

Primary Standards D # Cal Date(Calibrated by, Certificate No) __ Scheduled Calibration
Power Meter NRP2 | 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-291 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
ReferenceProbe EX3DV4 | SN 7433  26-Sep-16(SPEAGNo.EX3-7433_Sep16) Sep-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG,N0.216-97011) Feb-17
Secondary Standards | ID # Cal Date(Calibrated by, Certificate No)  Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00803) Jan17
NetworkAnalyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer 'g ﬂ
Reviewed by: Qi Dianyuan SAR Project Leader cj,d/
Approved by: Lu Bingsong Deputy Direclor of the laboratory m{fz

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: January 752017

Certificae No: Z17-97009
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Add: No.51 Xueywan Road, Haldian District, Beijing, 100191, China
Tel: +86-10-62301633.2079 Fax: 486-10.62304633-2504

E-mail: cttbichinanl com Mipiwww.chinattlon
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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.

» 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.
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%.

Certificate No: Z217-97009 Page 2 of 14
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Add: No.ST Xuoyuss Road, Haidien District, Beifing, 100191, China

Tel: +86-10-62304633-2079

Fax: +86-10-62304633-2504

Lemnail: cttl@chinatil com hitp:/fwww,chinattl.cn
Measurement Conditions
DASY system configuration, s far as not given on page 1.
DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z dweclion)
5250 MHz £ 1 MHz
Frequency 5600 MHz £ 1 MHz
5750 MHz + 1 MHz
Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mhoim
Measured Head TSL parameters (220+02)°C B5426% 464 mho/m £ 6 %
Head TSL temperature change during test <1.0°C e e
SAR result with Head TSL at 5250 MHz
SAR avoraged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power 765mWig
SAR for nominal Head TSL parameters normakzed to 1W 76.2 mW /g £ 23.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 219mWi/ig
SAR for nominal Head TSL paramaters normatized to 1W 21.8 mW /g £ 22.2 % (k=2)

Certificate No: Z17-97009
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Add: No.51 Xueyuss Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
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Head TSL parameters at 5600 MHz

The following paramelers and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+£02)°C 354:6% 5.02 mho/m £ 6 %
Head TSL temperature change during test <1.0*C e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 817mWig
SAR for nominal Head TSL parameters normalized to 1W 81.6 mW /g £ 23.0 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 100 mW Input power 232mWig
SAR for nomingl Head TSL parameters normalized 1o 1W 23.2 mW ig £ 22.2 % (k=2)
Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 354 5.22 mholm
Measured Head TSL parameters (220102)°C 3614+6% 617 mho/im £6 %
Head TSL temperature change during test <10'C - —-
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cmi° (1 g) of Head TSL Condition
SAR measured 100 mW Input power 806mW/g
SAR for nominal Head TSL parameters normalized to 1W 80.9 mW /g £ 23.0 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 227mW/g
SAR for nominal Head TSL parameters normalized to 1W 22.8 mW /g £ 22.2 % (k=2)
Certificate No: Z17-97009 Page 4 of 14
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Body TSL parameters at 5250 MHz

he foliowing parameters and calculations were applied.

Fax: +86-10-62304633-2504
Mipelwwwechinatilon

Report No.: WT178005935

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.36 mha/m
Measured Body TSL paramoters (220202)'C A7846% 5.39 mhoim £ 6 %
Body TSL temperature change during test <1.0°C - o
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW Input power 743mWig
SAR for nominal Body TSL parameters normalized to 1W T4.0 mW /g £ 23.0 % (k=2)
SAR averaged over 10 o’ (10 g) of Body TSL Condition
SAR measured 100 mW input power 2.09mW/g
SAR for nominal Body TSL parameters normalized to 1W 208 mW /g £ 22,2 % (k=2)
Body TSL parameters at 5600 MHz
The fol rs and calculations were
ﬂ::nponm Pormittivity Conductivity
Nominal Body TSL parameters 220'C 485 5.77 mho/m
Moasured Body TSL parameters (220120.2)°C 48416 % 5.70 mho/m £ 6 %
Body TSL temperature change during test <10°C e —_
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measwred 100 mW input power T94mW/g
SAR for nominal Body TSL parameters normahzed lo 1W 79.3 MW /g £ 23.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 100 mW Inpul power 221mWig
SAR for nominal Body TSL parameters normalized to 1W 221 mW g £22.2 % (k=2)
Certificate No: Z17-97009 Page 5 of 14
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Body TSL parameters at 5760 MHz
amelers and ations. applied.

Temperature Parmittivity Conductivity
Nominal Body TSL paramoters 220°C 483 5.94 mho/m
Measured Body TSL parameters (22.040.2)°C 486+6% 5.83 mho/m £ 6 %
Body TSL temperature change during test <10°C e
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 752mWig
SAR for nominal Body TSL parameters normalized to 1W | 75.2 mW /g £ 23.0 % (k=2)
SAR averagoed over 10 cm’ (10 g) of Body TSL Condition
SAR measured 100 mW input power 211mWig
SAR for nominal Body TSL parameters normalized to 1W 2110 mW /g £ 22.2 % (k=2)
Certificate No: Z17-97009 Page 6 of 14
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Appendix

Antenna Parameters with Head TSL at 5250 MHz

Impedance, Iransformed 1o feed point 50.80 - 5.66/0

Relurn Loss -24.9d8
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 53,70 + 3.39)0

Relturn Loss - 26,408
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed fo feed point 54.20 + 0.48)0

Return Loss -27.808
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed o feed point 49.50 - 4.15[0

Return Loss - 27.5dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 55.00 + 2.51)0

Retumn Loss -25.50B
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 55.50 + 0.57)0

Return Loss -25.508

Certificate No: Z17-97009
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General Antenna Parameters and Design

| Electrical Delay (one direction) | 1316 ns

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

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

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

Additional EUT Data

Manufactured by | SPEAG

Certificate No: Z17-97009 Page 8 of 14
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DASYS Validation Report for Head TSL Date: 01.05.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1185

Communication System: CW, Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.636 mho/m; er = 35.38; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 6.015 mho/m; er = 3541, p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.173 mho/m; er = 36.086;

p = 1000 kg/m3,

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

*  Probe: EX3DV4 - SN7433; ConvF(5.13,5.13,5.13); Calibrated: 2016/9/26,
ConvF(4.59,4.59,4.59); Calibrated: 2016/9/26, ConvF(4.66,4.66,4.66),
Calibrated: 2016/9/286,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibrated: 2016/2/2

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10
(7372)

. - . -

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.66 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 7.65 W/kg; SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 17.8 Wkg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58,67 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) = 8.17 Wikg; SAR(10 g) = 2.32 Wikg

Maximum value of SAR (measured) = 20.0 Wikg

Certificate No: Z17-97009 Page 9 of 14
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58.84 \V/im; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 35.0 Wikg

SAR(1 g) = 8.06 Wikg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 19.6 Wikg

-20.00
-30.00
-40.00
-50.00
0 dB =19.6 Wikg = 12.92 dBW/kg
Certificate No: Z17-97009 Page 10 of 14
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 01.04.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1185

Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 5.388 mho/m; er = 47.81; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.704 mho/m; er = 48.39; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.833 mho/m; &r = 48,61,

p = 1000 kg/m3,

Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANS| C63.19-2007)

DASYS5 Configuration:

* Probe: EX3DV4 - SN7433; ConvF(4.68,4.68 4.68); Calibrated: 2016/9/26,
ConvF(3.98,3.98,3.98); Calibrated: 2016/9/26, ConvF(4.35,4.35,4.35),
Calibrated: 2016/9/26,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibrated: 2016/2/2

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3
Measurement SW: DASY52, Version 52.8 (8), SEMCAD X Version 14.6.10
(7372)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.67 V/m, Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.3 W/kg

SAR(1 g) = 7.43 Wikg; SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 17.1 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.65 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 7.94 Wikg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 19.4 W/kg

Certificate No: Z17-97000 Page 12 of 14
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.79 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 30.7 Wikg

SAR(1 g) = 7.52 Wikg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 17.7 Wikg

-50.00 5 N i

0dB = 17.7 Wikg = 12,48 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client : SMQ Certificate No: Z18-97053

CALIBRATION CERTIFICATE

Object DAE4 - SN: 876

Calibration Procedure(s) FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: March 22, 2018

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer v %
Reviewed by: Lin Hao SAR Test Engineer S ’rﬁﬁ%_
Approved by: Qi Dianyuan SAR Project Leader e ?

Issued: Maich 23, 2018
This calibration certificate shall 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.

Methods Applied and Interpretation of Parameters:

s« 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.

o The report provide only calibration results for DAE, it does not contain other
performance test results.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range = e e +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 405.525 + 0.15% (k=2) | 405.181 + 0.15% (k=2) | 405.395 + 0.15% (k=2)
Low Range 3.98865+0.7% (k=2) | 3.97176 + 0.7% (k=2) | 3.99799 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 181°t1°

Certificate No: Z18-97053 Page 3 of 3
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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;

¢) 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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D2450MHz Body

2 E5071C Network Analyzer 5 :

1 Active ChfTrace 2Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

System

Print

Abort Printing

Printer Setup..,

Invert Image
ON

Dump
Screen Image...

| Muitiport Test Set
Setup

Misc Setup

Backlight
OoN

Frmware
Revision

Service Menu

Help

1 Start2.25GHe. TFBW 70 ke Stop 2,65 Gz [6H
D2450V2, serial No. 818 Extended Dipole Calibrations

2450 Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2015-09-14 -26.35 49.415 4.75
2018-04-08 -26.74 0.31 50.061 0.646 461 0.14
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1 Start 635 M

D835V2, serial No. 4d141 Extended Dipole Calibrations

-
Fow 70 e

Printar Setp.,

Irresrt Imegs
N

Dump

Soreen Image
Multiport Test Sat
Serp

M Geap
Backignt

o

Frmwee
Awvision

Servios Merw

e

etum

835MHz Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2015-09-24 -22.3 45.681 -5.94
2017-09-24 -22.0 1.36 45.832 -0.151 -6.35 0.41
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1 At

1Skt l7GE

IFBW 70 ke

D1900V?2, serial No. 5d162

Extended Dipole Calibrations

'k Analy,

1900MHz Body

Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2015-09-26 -27.259 48.392 3.955

2017-09-26 -27.705 -1.6 51.122 -2.73 3.884 0.071
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LM E5071C Network Analyzer

1 Start 155 Griz

1 Active ChfTrace  2Response 3 Stimulus 4 Mkr/Analysis S Instr State

+3X) S .omu [F1]

IFBW 10 kiz

D1750V2, serial No. 1108 Extended Dipole Calibrations

Stop 1.95 GH

System

Print

Abort Printing

Printer Setup...

Invert Image

Dump
Screen Image...

Multiport Test Set
Sefup

Ig

Misc Setup

Backlight
ON

Frmware
Revision

Service Menu

1750MHz Body

Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2017-01-10 -24.9 44.8 -1.27

2018-01-10 -26.322 5.7 47.83 3.03 0.143 1.3
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L3 E5071C Network Analyzer
2Response 3 Stimulus 4 MikejAnalysis S Instr State

11 Start 2.4 GHz IFBW 70 kHz Stop 2.8 GHz [€]q!

D2600V2, serial No. 1074 Extended Dipole Calibrations

System

Print

Abort Printing

Printer Setup..,

Invert Image
ON

Dump

Screen Image...

Multiport Test Set
Sefup

Misc Setup
Backlight

ON
—_——
Frrmware
Revision

Service Menu

2600MHz Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2017-01-09 -23.5 46.0 -4.99
2018-01-09 -23.163 1.43 46.68 0.68 -6.71 -1.61
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L3 E5071C Network Analyzer
1 Active ChjTrace 2Response 3 Stimulus 4 Mhkr/8nalysis S Instr State

PR 511 smith (R+X)

1 Start SGHz

Scale 1 ) [F1]

IFBW 10 kHz

Stop 6 GHz Il |

Systemn

D5GHzV2, serial No. 1185 Extended Dipole Calibrations

Print

Dump

Backlight
ON
—_—
Frmware
Revision

Service Menu

Abort Printing

Printer Setup...

Invert Image

Screen Image...

Multiport Test Set
Sefup

Misc Setup

5.25GHz Body

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

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

2017-01-05 -27.5 49.47 -4.14

2018-01-05 -26.8 0.7 48.24 1.23 1.03 5.17
5.6GHz Body

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

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

2017-01-05 -25.5 55.0 -2.5

2018-01-05 -24.4 11 56.1 -11 0.9 3.4
5.75GHz Body

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

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

2017-01-05 -25.5 55.5 0.5

2018-01-05 -24.1 14 56.4 -0.9 6 55
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