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ES3DV3- SN:3292 September 2, 2016
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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ES3DV3- SN:3292 September 2, 2016

Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DV3- SN:3292 September 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 36.3
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm
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6.2. 750 MHz Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

S

oN 1,

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  TMC-SZ (Auden)

Report No.: JTT201706047

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D750V3-1163_Sep16

|CALIBRATION CERTIFICATE

Object

QA CAL-05.v9

Calibration procedure(s)

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

D750V3 - SN:1163

Calibration procedure for dipole validation kits above 700 MHz

September 19, 2016

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 cerificate.

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

Name

Calibrated by: Jeton Kastrati

Approved by: Katja Pokovic

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2/ 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards ID # Check Date (in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-Oct-15 (No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: MY41092317 07-Oct-15 (No. 217-02223) In house check: Oct-16
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16
Network Analyzer HP 8753E SN: US37380585 18-Oct-01 (in house check Oct-15) In house check: Oct-16

Function

Laboratory Technician ' M
=T

Technical Manager

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

Signature

g =

Issued: September 19, 2016

Certificate No: D750V3-1163_Sep16
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e - R
C&'Ibl_'atlon Laboratory of i\“‘\r/\\_/;"‘n; G  Schweizerischer Kalibrierdienst
Schmid & Partner M C Service suisse d'étalonnage
Engineering AG T~ Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, ,f\‘\\\.\? S swiss Calibration Service
ol
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameéters:

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.

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.

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

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

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

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

The 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: D750V3-1163_Sep16 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not

Page 101 of 150

iven on page 1.

Report No.: JTT201706047

DASY Version DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 1.9 0.89 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 410£6% 0.91 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

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

SAR measured 250 mW input power 2.11 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

8.26 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.38 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.43 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 549+6% 0.99 mho/m + 6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.20 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

8.58 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.44 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D750V3-1163_Sep16
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Report No

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

.. JTT201706047

Impedance, transformed to feed point 545Q-18jQ
Return Loss -26.8dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4980Q-35|Q
Return Loss -29.0dB
General Antenna Parameters and Design
l Electrical Delay (one direction) J 1.032 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 23, 2016

Certificate No: D750V3-1163_Sep16
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DASY5 Validation Report for Head TSL

Date: 19.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: D750V3 - SN1163; Type: D750V3; Serial: SN1163

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

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m; &, = 41; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016:
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
o« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.31 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.79 W/kg

-2.00
-4.00
-6.00

-10.00

0dB =2.79 W/kg = 4.46 dBW/kg

Certificate No: D750V3-1163_Sep16 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: D750V3 - SN1163; Type: D750V3; Serial: SN1163

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

Medium parameters used: f =750 MHz; ¢ = 0.99 S/m; g, = 54.9; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+ Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.12 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.33 W/kg

SAR(1 g) = 2.2 W/kg; SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.94 W/kg

-2.20
-4.40
-6.60

-8.80

-11.00

0 dB = 2.94 W/kg = 4.68 dBW/kg

Certificate No: D750V3-1163_Sep16 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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6.3. D835V2 Dipole Calibration Certificate

Report No.: JTT201706047

" W L
% |n Collsboration with Nt S
77T =S
CALIBRATION LABORATORY ¥ =il
% -
Add: No.51 Xueyuan Rosd, Haldiom Disirict, Beging, 100191, Chi *f;\“‘
Tek +B6-10-6234633-2079  Fax: +aﬁ-|u-azmm"mzsn1 " m\ﬁ "“Hﬂﬂﬁ"
E-madl: clilipchinallLoom Hiipefwormehinaiilen
Clignt SMa Certificate No:  Z215-87116
CALIBRATION CERTIFICATE '
Object DEIEV2 - SN 4d141

Calibrafion Procadure(s)

Calibration dabe:

humidity <70%.

FD-Z11-2-D03-01
Calibrabion Procedures for dipole validalion kits

September 24, 2015

Calibralion Equipmeent used (METE crifical for calfbration)

This calibration Certificate documents the raceabiity to national standands, which realize the physical unils of
maasurements(SI). The measurements and the uncertainties wilh confidence probability are given on the kallowing
pages and are part of the cerificate.

Al calibralions have been conducled in the closed laboratary facilily: environmenl lemperature(22+3)C and

Primary Standards o # Cal Dale(Calibraled by, Cerfificale No.)  Scheduled Calibration
Powsr Meler  NRP2 101919 0H-Jul-15 {CTTL, Mo.J1SX04266) Jun-18
Powear sansor NRP-291 101547 01-Jul-15 {CTTL, Mo J15X04256) Jun-18
Referance Probe EX30V4 | SN 3845 24-Sep-14{SPEAS Mo EX3-3845_Sepid) Sep-15
DAE4 SN &40 16-Jun-15{SPEAG No.DAE4-910_Jun15) Jun-18
Secondary Standards D# Cal Date(Callbraled by, Cerificate Mo.)  Schedulad Calibration
Signal Generaior E4438C | MY43071430  02-Fab-15 {CTTL, No.J15X00729) Fal-18
Mebwork Analyzer ESOT1C | MY4B110873  03-Feb-15 (CTTL, Mo.J15X00728) Feb-18
Mame Funclion Signalure
Callbrated by: Zhao Jing SAR Test Engineer gﬁ
Reviewed by: Qi Dianyuan SAR Project Leader =t _—
Approved by: Lu Bingsong Deputy Diractor of the laberatory P’Lﬂ‘r.?z

lssued: Seplamber 23, 20415
This calibration cedificate shall not be reproduced except in full without wiitten approval of the laboratony,

Cerfificate Moz Z15-871 16

Page 10f3



V1.0

Page 108 of 150 Report No.: JTT201706047

CALIBRATION LARBORATORY

a In Collabaration with
i Wraw, L8 8 4

Add: Mo 51 Xueyumm Bosd, Haidisn Disirict, Begiing, 100191, China
Tek +R6- 10-62304633-2070 Fooc: +806- 1 0-6230633-2504

Bemasl; caibiichinatileoim Hupcfwwnschinanlen
Glossary:
T5L tissue simulating Fguid
ConvF sensitivity in TSL f NORMx, .2
MIA not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) [EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-fveraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communicafions Davices; Measurement Technigues”, 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) KDBaesEEd, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parametars:

¢  Measurament Condifions. Further details are available from the Validation Report at the and
of the cerificate. All figures stated in the certificate are valid at the frequaney indicated,

« Antanna Paramealers with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the cenler marking of the flat phantom section, with the arms orented
parallel to the body axis.

v Feed Point impedance and Relurm Loss: These parameters are measured with the dipole
positioned under the liquid filed phantom. The impedance stated is transformed from the
measurement at the SMA connactor to the feed paint. The Relurn Loss ensures low
reflecled power, No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.

»  SAR measured: SAR measured at the stated antenna input power,

+ SAR pormalized: SAR as measured, nermalized to an input power of 1 W at the antenna
canneckor.

+  SAR for nominal TSL paramelers: The measured TSL parameters are used to calculate the
naminal SAR result,

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

Certificate Moz Z15-97116 Page 1 of &
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r‘\“ In Cinllsbsosninnn with
CALIERATION LABDRATORY
Add: Ho.S| Xueywan Road, Haidian Disivict, Beijing, 0191, China

Tek: - 10-62104633-2079 Fas: +E6-NI-62HM6E1E-2504
E-mail: by chimatt] com Higpifwowrw.chimalt] om

Measurement Conditions
DASY system configuration, as far as nol given on page 1,

DASY Varsion DASYS2 52.8.8.1222
Extrapolation Advanced Exirapolalion
Fhantom Triphe Flal Phanbom 5.1
Distance Dipabs Canler - TSL 16 mm wilh Spacar
Zoom Scan Resolution d, dy, dz =5 mm
Fragquancy 835 MHz £ 1 MHz
Head TSL paramaters
The following paramaters and calculalions mlm
Temperature Permitilvity Conductivity
Nominal Head TSL parametsrs 220°C 41.5 10,90 mihadin
Measured Head TSL paramlers ZF20+£0.2)"C 42026 % (.89 mhofm £ 8 %
Haead TEL tomparature change during tast <1.0°C en s
SAR result with Head TSL
SAR averaged over 1 cin’ (1 g) of Head TSL Caonddion
SAR measured 250 m input power 23 mN i g
HAR for naminal Head TSL paramelens marmalizad b 1W 945 miW i £ 20.8 % (k=2)
SAR averagad over 10 cii® (10 g) of Head T5L Caryiilian
SAR measured 260 mW input power 1.51 mW i g
AR for nominal Head TSL paramaders normalized o 1W 11 mW g £ 20.4 % {k=2)

Body TSL parameters

The fallowin miebars and calculabions were spplied.

| Temperabisrs Pertmibivity Canductivity
Mominal Bedy TSL parameters 220°C G52 087 mhiodm
Measured Body TSL paramaters 210+ 07 C 56,0 26 % 0.5 mhaim + & %
Body TSL temperature change during test =1.0C

SAR result with Body TSL

SAR averaged over 1 o’ (1 g) of Body TSL Condilion
SAR maasurad 250 W inpul power 23mW g
SAR for nominal Body TSL paramalars normakzad to W B9.51 mW ig £ 20.8 % (k=2}
SAR averaged over 10 e’ {10 g) of Bady TSL Candstion |
SAR measured 250 W Inpul power 1.57 mid 1 g i
SAR for nominal Body TSL parameders narmalized 1o W B.25 mW fig £ 20.4 % (k=2)

Certificate No: 21597116 Page 30f 8
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= InCollabotatian wah

TTL st

Add: Mo.S| Xueyoan Read, Heidian Disivlct, Beljlisg, 100191, Chlsa
Ted: +i 1052 2046 13- 207 Fas: +B6-10-62B04633-2504
E-mail: cnkigchinam) com Hmpifvww chimalt] on

Appendix

Antenna Parameters with Head TSL

Impedance, ransformed io feed pain AR 200 4 GO
Relurn Loss - 25.9dB

Antenna Parameters with Body TSL

Impedance, lransfarmed b Teed poin 45.70- 5840
Redun Loss - 22308

General Antenna Parameters and Dasign

Elecirical Delay fone direcion) | 1.441 ns |

After long term usa 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 ling |s direcily
connected to the second arm of he dipode. The antenna is therafore short-circuited for DC-signals, On some
of the dipoles, small end caps are added lo the dipole arms in order to improve matching when koaded
according to the position &s axplained in the "Measurament Conditions” paragraph. The SAR daia are not
affecied by this change. The cverall dipole length is slill acconding o e Standard.

Mo excessive force must be applied to the dipole arms, because they might Bend or the soldered
connackons near the feéedpoint may be damaged.

Additional EUT Data

Manudaciuned by SPEAG

Centificate No: Z15-97116 Pageaols
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rﬁ In Callsbaratian with

Add: HoS1 Xucywan Boad, Haidian Disirict, Beijing, 0191, China
e +E= -6 1- 2079 Fax: +56-10-6F104612-2504
Eemail; clNGE chisal l cons Higpiivwuechimatt] cm

DASYS Validation Report for Hewd TSL Drate: 09.18.2013
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DE3SVE; Serial: DEISVE - SN: 4d141
Communication System: ULD 0, CW; Frequency: B35 MHz;Duty Cycle: 1:1
Medium parameters used: = 815 MH:; o = 0,886 S/m; £ = 41.95; p = 1000 kg/m*
Phantom section: Lefl Section

Measurement Standard: DASY S (IEEEMECSANST C63.19-2007)
DASYS Configuration:

Probe: EX3DWV4 « SMNI846; ConvF(9.18, 018, 9.18); Calibrated: 9724/2014;
Sensor-Surface: 2mm (Mechanical Surlace Detection)

Electronics: DAE4 Sn210; Calibrated: 6/16/2015

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171
Mensurement SW: DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10{7331)

Dipole Calibration/Zoom Scan (Tx7x7) (TxTx T Cube 0; Measurement grid: dx=3min,
dy=5nm, dz=5mm

Reference Value = 59,07 Vimg Power Drift = -0.06 d8

Peak SAR (extrapolated) = 3.48 Wikg

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

Muimum value of SAR (measured) = 2.95 Wihkg

dB
]

0 i = 2,95 Wik = 4.70 dBW/kg

Centificate Ma: Z15-971146 Page 3ol
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CALIERATION LABORATORY

Add: Mo.5| Xueywan Boad, Haidian Disiric, Bedjing, 100191, China
Tel: Hi6- 10-53104631-2079 Faz: +E6-10-62HM613-2504
E-mail; NG chimall] com Hp:ifwww.chimalll in

Impedance Maasurameant Plot for Head TSL

= &0, o

=50, 8
P =it seith (eefn) Scale 1000w [F1 pal]
»1 E3.0DSG0 FEr 43,000 0 -4.6382 o &0,

1|
\I'.'.‘.
.

-

——
I o M P N S R R R e U e DT

Certificate Mo: 21597116 Pagesal 8



V1.0 Page 113 of 150 Report No.: JTT201706047

r‘\h In Colslarnntion with

QI 7L S

Addd: Mo 51 Moeyunn Rosd, Haidian District, BeGing, 190191, Chins
Tiel: +B6-10-62304633-2079 Fasc: +86-10-62304633-2504
E-muil: enlgchinatiLeom HupeMvwwawchinatilen

DASYS Validation Report for Body TSL Dite: 09, 18,201 5
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 Mllz; Type: DE35VE; Serial: DE3ISVI - SN: 4d141
Communication System: ULD 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used; £= 835 MHz; o= 0,981 S/m; = 5599 p= 1000 I{E\lfrn1
Phantom section: Right Scction
Measurcment Standard: DASYS ([EEEANEC/ANS] CH3.19-2007)
DASY S Configuration;

o Probe: EX30DWVE - SN3846; ConvF(9.09,9,09, 9.09); Calibrated: 9/24/2014;

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

« Electronics: DAE4 St 0; Calibraved: &/16/2015

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Senial: 116171

+  Messurement SW: DASYS2, Version 52,8 (8); SEMCAD X Version 14.6.10(7331)

Dvipale Calibration/Zoom Sean (Tx7x7) (7x7x7pCube 0; Measurement grid: dx=5mm,
dy=5mm, de=5mm

Reference Value = 56.07 Vim; Power Drift = 0.02 JB

Peak SAR (extrapolaied) = 3.58 Wikp

SAR( g =230 Wikg; SAR(O0 g) = 1.57 Wikg

Maoximum value of SAR (measured) = 3.04 Wkg

dB
1]

-6.23

-B.31

10,39
0 dB = 3.04 Wk = 4.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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6.4. D1750V2 Dipole Calibration Certificate
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China 7,777~ v CALIBRATION

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 N CNAS L0570
E-mail: cttl@chinattl.com Http://www.chinattl.cn
Client NTI Certificate No:  Z16-97155

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1075

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 11, 2016
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%.

Callibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe ES3DV3 | SN 3149 15-Apr-16(CTTL-SPEAG,N0.J16-97035) Apr-17
DAE4 SN 777 22-Aug-16(CTTL-SPEAGN0.Z16-97138) Aug-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 E5071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer %ﬂ _
Reviewed by: Qi Dianyuan SAR Project Leader M_/
Approved by: Liu Wei Deputy Director of SEM Department %k :

Issued: October 12, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) 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:

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

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

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

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

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

e 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 configuration, as far as not given on page 1.

Report No.: JTT201706047

DASY Version DASY52 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, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0%0.2) °C 40.2+6 % 1.39 mho/m + 6 %
Head TSL temperature change during test <1.0°C - —
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition

SAR measured 250 mW input power

9.25mW /g

SAR for nominal Head TSL parameters normalized to 1W

36.7 mW /g  20.8 % (k=2)

SAR averaged over 10 ¢/’ (10 g) of Head TSL Condition

SAR measured 250 mW input power

504 mW/g

SAR for nominal Head TSL parameters normalized to 1W

20.0 mW /g & 20.4 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0+0.2)°C 535+6% 1.50 mho/m £6 %
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition

SAR measured 250 mW input power

9.45mW /g

SAR for nominal Body TSL parameters normalized to 1W

37.6 mW /g t 20.8 % (k=2)

I_SAR for nominal Body TSL parameters

SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 523mW/g
normalized to 1W 20.9 mW /g + 20.4 % (k=2)

Certificate No: Z16-97155 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.1Q- 1.54jQ

Return Loss - 32.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.8Q- 0.44jQ

Return Loss -27.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.317 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
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DASYS5 Validation Report for Head TSL Date: 10.11.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1075
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: £= 1750 MHz; o = 1.392 S/m; er = 40.23; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

s Probe: ES3DV3 - SN3149; ConvF(5.19, 5.19, 5.19); Calibrated: 4/15/2016;

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

e Electronics: DAE4 Sn777; Calibrated: 2016-08-22

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

» Measurement SW: DASY 52, 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 = 93.01V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.0W/kg

SAR(1 g) =9.25 W/kg; SAR(10 g) = 5.04 W/kg

Maximum value of SAR (measured) = 11.6 W/kg

dB
0

—3.]2

-6.23
-9,3%

-12.46

1558 | \ =
0 dB = 11.6 W/kg = 10.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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