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CALIBRATION CERTIFICATE

Object D750V3 - SN: 1103

Calibration Procedure(s) FD-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: January 10, 2017

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements{S|). The measurements and the uncertainties with confidence probability are given on the following
pages and are pan of the certificate.

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

Calibration Equipment used (M&TE critical for callbration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04771) Jun-17
Power sensor NRP-Z91 101547 27-Jun-16 (CTTL, No.J16X04771) Jun-17
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG No.EX3-7307_Feb16) Feb-17
DAE4 SN771 02-Feb-16{CTTL-SPEAG,N0.216-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Cerlificate 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
Calibrated by: Zhao Jing SAR Test Engineer { ZJ
Raviowed by Qi Dianyuan SAR Project Leader —S=r2
Approved by: Lu Bingsong Deputy Director of the laboratory '52' M(ﬁ
Issued: January JZ. 2017

This calibration cerfificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 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 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 6GHz2)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interprotation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al 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 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.

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.

o 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%.
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Measurement Conditions
DASY system configuralion, as far as not given on page 1.
DASY Varsion DASYS2 52.8.8.1258
Extrapolation Advanced Enrmml.lnﬁm
Phantom Triple Flal Phantom 5.1C
Distance Dipole Canter - TSL 15 mimn with Spacer
Zaoom Scan Resolution dyx, dy, dz = 5 mm
Frequency 750 MHE £ 1 MHz
Head TSL parameters
The fallowing paramelers and calcuations wera applisd. )
Temperature Parmittivity Conductivity
Mominal Head TSL paramotors 220°C 419 0.89 mho.l'm
Measurad Head TSL paramsters 220+ 0.2) "C | 40.9 + & % 0.87 mhoim & & %
Head TSL temperature change during test <1.0°C - e
SAR result with Head TSL L]
SAR averaged over 1 cmi’ (1 g} of Hoad TSL Condition
SAR measwad 260 VW input power 20amW I g
SAR for nominal Head TSL paramelers normalized o 1W 8.29 mW Ig + 20.8 % (k=2)
SAR avoraged over 10 cei” (10 g) of Head TSL Condilien
SAR measured zsnnmrnpmpm&” 13T mW i g
SAR for nominal Head TSL paramebers nomalized o IW | -s.u:mmtmaxmﬂ}
Body TSL parameters
The foliowing parameters and calculations weare applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 655 0.98 miboim
Maasured Body TSL paramaters (220£02)°C B5GE 46 % 0.94 mhoim £ 6 %
Bady TSL temperature change during test <1.0°C = == E
SAR result with Body TSL
SAR averaged over 1_cm’ {1 g) of Body T5L Condition
SAR measured 260 MW Inpul power 2B MW g
SAR for nosminal Body TSL pararsbens normalized to TW B89 mW g £ 20.8 % (k=2)
SAR averaged aver 10 cmi” (10 g) of Body TSL Condifion
SAR measured 250 mW inpul powes 1.47 miW i g
SAR for naminal Body TSL paramabers narmalized 1o 1W 59T mW ig £ 0.4 % (k=2)
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Appandix

Antenna Parameters with Head TSL

Imnpedance, lranaformid 1o fedd painl | 52.00- 3.23j0

Relurn Loas - 28.6dB

Antenna Parameters with Body TSL

Impedance, iransformed fo feed poin 49,101 3.34|0
Redurn Loss - 20.1dB

General Antanna Parameters and Design

Elecirical Duolay (one direclion) i 1.13% ns

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

The dipole is made of standard semirigid coadal cable. The center conductor of the feeding line is directly
connacted to the second arm of the dipols. The antenna is therefore short-clreuited for DC-shgnals. On some
of the dipoles, small end caps are added 1o the dipole arms in arder (o improve malching when loaded
according o the position as explained in the "Measurement Conditions™ paragraph, The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

Mo excessive farce must be applied to the dipole arms, bacause they might bend or the solderad
connections naar the feedpaint may be damaged.

Additional EUT Data

Manufactuned by SPEAG
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DASYS Validation Report for Head TSL Date: 01.10.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1103
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: =750 MHz; o = 0.871 S/m; ¢, = 40.92; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/AIEC/ANSI C63.19-2007)
DASYS Configuration:

¢ Probe: EX3DV4 - SN7307; ConvF(10.47, 10,47, 10.47); 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; Serial: 1161/1

o Measurement SW: DASYS2, 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=5Smm

Reference Value = 53.76 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 2,98 W/kg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.37 Wikg

Maximum value of SAR (measured) = 2.68 W/kg

dB
0

-3.92

o"—_

0 dB = 2.68 Wikg = 4.28 dBW/kg
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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 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1103
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 750 MHz; o = 0.936 S/m; & = 55.59; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7307; ConvF(9.93, 9,93, 9.93); Calibrated: 2/19/2016;

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

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

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

»  Mcasurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

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

Reference Value = 54,96 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.15 Wikg

SAR(1 g) = 2.18 W/kg; SAR(10 g) = 1.47 W/kg

Maximum value of SAR (measured) = 2.84 W/kg

dB |
0

-1.91

-3.82

5.73

-1.64

955 |
0 dB =2.84 W/kg = 4.53 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client sMQ Certificate No:  215-97116
CALIBRATION CERTIFICATE
Object D835V2 - SN: 4d141
Calibration Procedure(s) £D-211-2-003-01

Calibration Procedures for dipole validation kils

Calibration date: September 24, 2016

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

All 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, Cerificale 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.J15X04266) Jun-18
Reference Probe EX3DV4 | SN 3848 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 D# Cal Date(Callbrated by, Certificate No.) Scheduled Callbration
Signal Generator E4438C | MY49071430  02-Fab-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Funclion
Cullbrated by: Zheo Jing SAR Test Engineer i‘i‘
Reviewed by: Qi Dianyuan SAR Project Leader M\/
Approved by: Lu Bingsong Deputy Director of the laboratory Pl-&@'v-.f’z

Issued: September 29, 2015
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
Communicaiions 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

¢) KDB8G5EE4, SAR Measurement Requirements for 100 MHz to 6 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 Paramatars with TSL: The dipale 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
measurement al the SMA connector 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,

+ SAR normalized: 3AR as measured, normalized to an input power of 1 W al 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 slated as the standard 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
Phamtam Tripha Flal Phanbom 5.1C
Distance Dipale l‘.:n;in-r-_'r.s.l_ 15 mm wilh Spacer
Zoom Scan Resaolution di, dy, dz =5 mm
Fragquency 835 MHz £ 1 MHz
Head T5L parameters
The following paramaters and calculalions ware applied.
Temperature Permitlivity Conductivity
Mominal Head TSL pararmeders 22.0°C 41.5 0,90 mihadm
Measured Head TSL paramaters 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 avaraged over 1 i’ (1 g) of Head TSL Candilicn
SAR measurad 250 mW input pawer 2XImW g
SAR for nominal Haed TSL peramalers narmalizad ta 1W 945 mW ig £ 20.8 % (k=2)

SAR averaged over 10 cni® (10 g} of Head TSL

Candilian

SAR measured

250 m\W input power

151 mi 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

BAR for naminal Body TSL paramalans normakizad ko 1W 9.51 mW Jg £ 20.8 % (k=2}

SAR averaged over 10 o’ (10 g) of Body TSL

Candition

SAR measured

250 MW inpul power

157 mw i g

SAR for nominal Body TSL paramelens

narmalized o W

B.25 mW g + 20,4 % (k=)

Report No.: WT188005125
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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

I-ﬁmdam. Iramsfanmed b feed poind 45.70- B840

Reluin Loss - 22.3d48

General Antenna Parameters and Design

| Electiical Detay (ane diecsian) N | 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 (o the second arm of the dipole. The antenna is therafore shant-circuiled 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

Cerificate Mo: Z15-97116 Pagea ol &
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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

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; o= 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 sMQ Certificate No: ~ Z15-97117
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d162
CURyANOR Proceni(e) FD-211-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 16, 2015

This calibration Certificate documents the traceabidy 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(2213)C and
humidity<70%.

Calibraticn Equipment used (M&TE critical for calibration)

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 3845 24-Sep-14(SPEAG No.EX3-3846_Sep14) Sep-15
DAE4 8N 910 16-Jun-18(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) Fab-18
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer 1{ }j
Reviewed by: Qi Dianyuan SAR Project Leader —tCh_—
Approved by: Lu Bingsong Depuly Director of the laboratory JZ‘ ,N/),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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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 to 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 to 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 Conditions
DASY system configuration, a5 far as nol given on page 1.
DASY Version DASYEZ 52 8.8.1222
Extrapolation Advanced Exirapalation
Phanlom Triple Flat Phantom 5.9C
Distance Dipole Center - TSL A0 mmamy wilh Spacar
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraguency 1800 MHz 4 1 haHz
Head TSL parameters
Thea following paramelers ard caloulalions were applad. _
Tamiperature Panmittivity Conductivity
Mominal Head TSL parameters 220G 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 follewing paramelers and calculalions wede applisd,
Temparature Parmittivity Conductlvity
Kominal Body TSL paramaters 220G 53.3 1.62 mhaim
Measured Body TSL parameters (220+0.2)°C G546 +6% 1.51 mhodm £ 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 mW Input power 10.2 m¥ J g
SAR for nominal Body TSL parameders narmalized o W 41.2 mW g + 20.8 % (k=2)
SAR averaged over 10 cmr’ (10 g) of Body TSL Candilion
SAR measured 250 miW input power 537 m g
SAR for nominal Bady TSL parametens narmalized 1o 1W 21.6 mW g * 20.4 % (k=2)

Certificate Moo Z15-97117

Report No.: WT188005125
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Appendix

Antenna Parameters with Head TSL

T ]

Impedance, Iranslormad 1o feed point §1.00+2.730
Refburn Loss - 30 BdE

Antenna Parameters with Body TSL

e et

Impedanca, ransformed 1o fesd point 48400+ 3.850
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

1o ihe posilion 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/IEC/ANSI C63.19-2007)
DASYS Configuration:

o 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: 116171

*  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

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 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

« Mecasurcment 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 Wikg

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

Maximum value of SAR (measured) = 14.7 Wikg

-10.19

-13.58

-16.98

0dB = 14.7 Wikg = 11.67 dBW/kg

Cestificate No: Z1597117 Page7of 8
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Impedance Measurement Plot for Body TSL
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Client sMQ Certificate No:  Z18-60333

CALIBRATION CERTIFICATE

Object DB35V2 - BN 4d141

Calibration Procedura{s) FE-711-003-01

Calibration Procadures for dipole validation kits

Calibration date: Seplember 8, 2018

This calibration Cerlificale documents the traceabilily lo national standards, which realize the physical units of
measurements{3l). The measurements and the uncerlalnlies with confidence probabilily are given on the following
pages and are part of the cerlificate.

Al caliprations have been conducted in the closed laboratory facility: environment temperature(zzssic and
hurmidity <7 0%,

Calibration Equipment used (M&TE crilical for calibration)

Primary Sllandan:ia IC # Cal Date(Calibrated by, Csrlificale. Mo} Scheduled Calibration
Paower Meter NRVD 102083 01-Mov-17 (CTTL, No.J1TX08TSE) Oct-18
Power gensor NRV-Z5 100542 01-Mov-17 (CTTL, Mo J17TXDBT56) Oct-18
Reference Probe EX30V4 | SN 7464 12-Sep-1T(SPEAGMNo.EX3-T464_SepiT) Sep-18
DAE4 SN 1524 13-Sep-17(SPEAG No.DAE4-1524_Sep1T) Sep-1a8
Secandary Slandards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY40071430  23-Jan-18 (CTTL, No.J18X00560) Jan-19
MetworkAnalyzer ESOT1C | MY46110673  24-Jan-18 (CTTL, No.J18X00561) Jan-18
Mame Funclion Signature
Calibrated by: Zhao Jing SAR Test Engineer -gé
Reviewed by: Lin Hao SAR Test Engineer . ‘H#\ﬁ-’%?

Approved by: Qi Dianyuan SAR Project Leader M/

lssued: September 9, 2018
This calibration certificate shall not be reproduced except in full withoul wrillen approval of the laboratory,

Certificate MNo: Z18-60333 Page | of &
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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:

» 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 fiat 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.

* 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 inpul 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 uncertainly of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z18-60333 Page 2 0f 8
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Measurement Conditions
DASY syslem configurafion, as far aslnot given on paga 1.

DASY Version DASYS52 21011476
Extrapolation Advanced Exbapolalion .

Phantom Triple Flal Phanlom 5.1C

Distance Dipole Center - TSL 15 mm willy Spacer

Zoom Scan Resclution dx, dy, dz = 5 mm

Fraquency 535 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied,

Temperaiure Permittivity Conductivity i
Neminal Head TSL parametors ------éz--.u ;c.: - . 415 0.90 mhodm !
Measured Hoad TSL parametors {22.0£0.2)"C 4276 % 0,90 mhaim £ 6 % I
Head TSL temperature change during test <i.0:'i::_._ - o ——e I
SAR result with Head TSL. T
SAR averaged over 1 :.'m" (1 g of Head TSL Condilion
SAR moasured 260 mWinputpower | 232mWig |

SAR for nominal Head TSL paramelars rommalized to 1W

SAR averagad over 10 cm“' (10 g of Head TSL Condilian

.

931 MW ig £ 18.8 % [k=2) |

SAR measured 250 mWW inpat power

SAR Tor nominal Head TSL parameters

novmalized 1o TW

]
|
|

153 MW g

643 mW g £ 18.7 % (k=2) |
| |

Body TSL parameters
The following paramaders and caloulalions were appliad.
Temperature Parmittivity Conductivity

Nominal Bady TSL parameters 220°C 552 0.97 mhodm
Measured Body TSL parameters (2204 0.2) °C 56.0 & 6 % 1.00 mholm £ 6% |
Body TSL temperature change during test =1,0°C -

SAR result with Body TSL.
SAR averaged over 1 om’ {1 g} of Body TSL Condition
SAR measured 260 mW inpul power 248 mW g |

— - 1

SAR for nominal Body TSL parameters normalized to 1W 9,74 mW ig * 18.8 % [k=2}
SAR averaged over 10 o’ {10 ) of Body TSL Conditien
SAR measured 260 mW input power 1.66 mW g

nofmalized o 1W

B.54 mW fg & 18.7 % (k=2) |

Certificate Mo: Z18-00k33 Page 3 of &
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Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, transformad to fead polnt . 50.30- 5.68)0 |
i | —
Return Loss - 24.048 |
l — S

Antenna Parameters with Body TSL

Impedance, ransformed lo feed point | 46.80- 7.52)0

Return Loss ! - 21.54B
General Antenna Parameters and Design

Eleclical Delay (one diraction) . i 1.255 ns

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

The dipole is made of standard semirgid coaxial cable, The center conductor of the feeding line is directly
connacted to the second arm of the dipele. The antenna is therefore short-clrcuited for DC-slgnals. On some
of the dipoles, small end caps are added to the dipale arms in order to improve matching when loaded
according to the position as explainad in the "Measurement Conditions” paragraph, The SAR data are not
affected by this change. The overall dipobe length is slill according to the Standard.

Mo excessive force must be applied fo the dipole arms, because they might bend or the solderad
conneactions near the feedpoint may be damaged.

Additional EUT Data

Manulaciured by SPEAG
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DASYS Validation Report for Head TSL Date; 05.04.201 8
Test Laboratory: CTTL, Beljing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D83ISV2 - SN: dd 141
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 8§35 MHz; a = 0.904 Sim; g, = 42.71; = 1000 kefm3
Phantom section: Right Section
DASYS Configuration:

e Probe: EX312V4 - SNT464; ConvF(10.28, 10.28, 10,28) G 835 MHz; Calibrated:
W12/2017

+  Sensor-Surface: Ldmm (Mechanical Surface Detection)

«  Electronics: DAE4 Snl1524: Calibrated: 9/13/2017

o Phantom: MFP_V5.1C ; Type: QD 000 PS1CA: Serial; 1062

= Measurement 8W: DASYS2, Version 52,10 (1%, SEMCAD X Version [4.6.11
(7439)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 57.01 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.49 Wike

SAR(1 g) = 2,32 Wikg; SAR(10 g) = 1.53 Wikg

Maximum value of SAR (measured) = 3.10 Wikg

-0.24

“10.30

OB = 3,10 Wikg = 4.91 dBW/kg

Certificate Mo: Z18-60313 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Daate: 09.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DS35VY; Serial: D835V - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 111
Medium parameters used: £= 835 MHz; o = 0.998 S/n; & = 56.04; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration;

+  Probe: EX3DV4 - SNT464; ConvF(10.21, 10,21, 10.21) @ 835 MHz; Calibrated:
9122017

«  Sensor-Surface: LAmm (Mechanical Surface Detection)

« Electronies: DAED Snl524; Calibrated: %13/2017

+  Phantom: MFP_V5.1C; Type: QD OO0 PS1CA; Serial: 1062

+  Measurement SW: DASYS2, Version 52,10 (1% SEMCAD X Version 14.6.11
(T439)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7WCube 0: Measurement grid: dx=5mm,
dy="5mum, dz=5mm

Reference Value = 55.80 Vim; Power Drift = -0.00 dB

Feak SAR (extrapolated) = 3.73 W/ikg

SAR(1 g) = 248 Wikg; SAR(10 g) = 1.66 W/kg

Maximum value of SAR (measured) = 3.27 Wikg

0 dB = 3.27 Wikg = 5.15 dBW/kg

Certificate Mo: Z18-60333 Page T of B
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Impedance Measurement Plot for Body TSL
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Client sSMQ Certificate No:  Z18-60336

l:chuaRA'nuu CERTIFICATE

| Object D1900V2 - SN: 5d162

Calibration Procedura(s) FF-Z11-003-01

Calibration Procedures for dipole validation kils

Calibration date: Seplamber 11, 2018

This calibration Cerlificate documents the traceabilily 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 lhe certificate.

All calibrations have been conducted in the closed laboratory facilily: environment temperature(2ze3)c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Cerificale No) __ Scheduled Calibration
Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Power sensor NRV-Z5 | 100542 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Reference Probe EX3DV4 | SN 7464 12-Sep-17(SPEAG.No.EX3-7464_Sep17) Sep-18
DAE4 SN 1524 13-Sep-17(SPEAG No.DAE4-1524_Sep17) Sep-18
Secondary Standards ID# Cal Date{Calibrated by, Cerlificate No.) Suheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, Mo.J1BX00560) Jan-19
NetworkAnalyzer ES071C | MY46110673  24-Jan-18 (CTTL, No.J18X00561) Jan-19

Mame Function Signature
| Calbrated by: Zhao Jing SAR Test Engineer ) A ’f’
Reviewed by: Lin Jun SAR Test Engineer - /r{di,_

Approved by: Qi Dianyuan SAR Project Leader e

Issued: September 15, 2018
This calibration cerlificale shall not be reproduced except in full withoul written approval of the laboratory.

Certificate No: Z18-60336 Page | of 8
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lossary:
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, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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:

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

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

e 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.

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

S

Certificate No: Z18-60336 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 521011478
Extrapolation Advanced Extrapolation
Phantom Triple Flat PhM 5.1C 7
Distance Dipole Center - TSL A 10 mm . with Spacer 1
Zoom Scan Resolution dx, dy, dz = 5 mm
Froquency 1900 MHz £ 1 MHz 2
Head TSL parameters
The following parameters and calculations were applied. 5
e Temperature Permittivity Conductivity
;lomlnll Head TSL parameters 220°C 40.0 1.'40 mho/m
—l;nluud Head TSL parameters (220+02)°C 40426% 144 mholm 6%
Head TSL temperature change during test ] <1.0°C
SAR result with Head TSL = :
SAR averaged over 1 cm’ (1 g) of Head TSL Condition - ki
SAR measured 250 mW input power 10.1mW/g
?Aﬁ for nominal Head TSL parameters normalized to 1W 398mMW/g 188 % (ltlz)~
SAR averaged over 10 cm’ (10 g) of Head TSL Condition ]
?AR moaaued ‘ 250 mW input power 533mWl/g
SAR for nominal Head TSL parameters normalized to 1W 21.1 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Kmlnll Body TSL parameters 220°C 53.3 i 1.52 mholm
Measured Body TSL parameters (220202)*C 53316% 1.49 mho/m % BT
Body TSL temperature change during test <1.0°C o R
SAR result with Body TSL -
EAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 997 mW/g
SAR for nominal Body TSL parameters normalized to 1W 40.3 mW /g  18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL | Condition
SAR measured ' - | 250 mW input power 538mW/g
| SAR for nominal Body TSL parameters normalized to TW | 21,7 mW g £ 18.7 % ‘*‘i
Certificate No: Z18-60336 Page 3 of 8 ”
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Appendix (Additional assessments outside the scopo of CNAS L0O570)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed paint 54,00+ 5.00)0
Return Loss

- 24.2dB

Antenna Parameters with Body TSL

Return Loss -25.4dB

Impedance, transformed 1o fesd point 48.40+ 5.03j0 4]

General Antenna Parameters and Design

- __ |

Eud:ical Delay (one direction) 1.081 ns

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

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 shor-cireuited 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 nat
affected by this change. The overall dipole length is still according to the Standard,

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

Additional EUT Data

|_Manul‘anlured by ' SPEAG —|

Centificate Mo: Z18-60336 Page 4 of
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DASYS Validation Report for Head TSL Date: 09.10.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d162
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; o = 1.438 S/m; ¢, = 40.37; p = 1000 kg/m3
Phantom section: Center Section

DASYS5 Configuration:

o Probe: EX3DV4 - SN7464; ConvI'(8.39, 8.39, 8.39) @ 1900 MHz; Calibrated:
9/12/2017

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

« Electronics: DAE4 Snl524; Calibrated: 9/13/2017

o Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

»  Measurement SW: DASYS52, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

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

Reference Value = 97.60 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 533 W/kg
Maximum value of SAR (measured) = 15.8 W/kg

-3.45
-6.89
<10.34

-13.78

-17.23

0dB =158 Wikg = 11.99 dBW/kg

Certificate No: 718-60336 Page sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.10.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d162
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; o = 1.493 S/m; & = 53.34; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(8.32, 8.32, 8.32) @ 1900 MHz; Calibrated:
9/12/2017

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

o Electronics: DAE4 Sn1524; Calibrated: 9/13/2017

» Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial; 1062

o Measurement SW: DASYS2, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439))

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

Reference Value = 94,26 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) =9.97 Wikg; SAR(10 g) = 5.38 W/kg

Maximum value of SAR (measured) = 15.0 Wrkg

dOB [‘ o T o N o

-3.14
-6.28
-9.42
-12.56
-15.70 L. ) -l
0dB = 15.0 W/kg = 11.76 dBW/kg
Certificate No: Z18-60336 Page 7of 8
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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
O o) 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 D# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05858) June-18
i
Name Function Signature
Calibrated by Yu Zongying SAR Test Engineer v, %
Reviewed by. Lin Hao SAR Test Engineer el M
Approved by: Qi Dianyuan SAR Project Leader - s

Issued: Maich 23, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-97053 Page 1 0f 3
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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:

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

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

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

Certificate No: Z18-97053 Page 2 of 3
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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 = 6inV, full range = whahiay +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 10 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;

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

d) The most recent measurement of the real or imaginary parts of the impedance,
measured at least annually is within 5Q from the previous measurement.

Report No.: WT188005125 Page 45 of 51
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D750V2, serial No. 1103 Extended Dipole Calibrations

835MHz Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2017-01-10 -28.624 51.970 -3.226
2018-01-10 -28.632 -0.03 54.349 -4.38 -3.380 -4.56
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3 E5071C Network Analyzer
1 Active ChfTrace 2Response 3 Stimulus 4 MkrfAnalysis S Instr State
) 1.000u [F1]

1 Start S50 MHz IFBW 70 kHz Stop 950 MHz f(e:q]!

D750V2, serial No. 1103 Extended Dipole Calibrations

EER

System

Print

{

Abort Printing

Printer Setup...

Invert Image
| ON

Dump

Screen Image...

Multiport Test Set
Setup

Misc Setup
Backlight
[ ON

Firmware
Reyision

Service Menu

750MHz Body

Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2017-01-10 -29.149 49.119 -3.345

2018-01-10 -29.404 -0.87 48.888 0.48 -3.373 0.41
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3 E5071C Network Analyzer
1 Active ChjTrace 2Response 3 Stimulus 4 Mkr/Analysis S Instr State
P S11 Log / R ds [F1]

Abort Printing

Printer Setup...

0.000
4 Invert Image

ON

Dump

Screen Image...

Multiport Test Set
Setup

Misc Setup

Backlight
ON

Firmware
Revision

Service Menu

Help

[1 Start 635 MHz IFBW 70 kHz Stop 1.035 GHz

D835V2, serial No. 4d141 Extended Dipole Calibrations

835MHz Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2015-09-24 -25.885 48.161 -4.66
2017-09-24 -25.769 0.46 48.889 -1.49 -4.85 -3.92
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3 [S071C Network Anstyzer

M Geap
Backignt

o

Frmwee
Awvision

Servios Merw
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etum

-
Fow 70 e

1 Start 635 M

D835V2, serial No. 4d141 Extended Dipole Calibrations

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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[ E5071C Network Analyzer = =]
1 Active ChiTrace 2 Response 3 Stimulus 4 Mhkrfanalysis 5 Instr Skate
Tr Log Mag 10.00d8/ ref 0.000dE

Frint

Abort Printing

Printer Setp...

Invert Image

Multiport Test Set |
Setup

e 1.000U Misc Setup |

Backlight
O

Firrmware
Revisian

Service Menu |
Help

Return

[1 start 1.7 GHz IFEWY 70 kHz Stop 2.1 GHz [

D1900V2, serial No. 5d162 Extended Dipole Calibrations

1900MHz Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2015-09-16 -30.876 50.979 2.720
2017-09-16 -30.705 0.56 51.122 0.28 2.714 0.23
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D1900V2, serial No. 5d162 Extended Dipole Calibrations

1900MHz Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2015-09-16 -27.259 48.392 3.955
2017-09-16 -27.705 -1.6 51.122 -2.73 3.884 0.071
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