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Frequency response (hormalized)

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM

f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) f=1900 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3836

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) : 47.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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Client EMG Certificate No:  Z215-87116
CALIBRATION CERTIFICATE ' |
Object DA35V2 - SN: 4d141

Calibrafion Procadure(s) FD-211-2-003-01

Calibrabion Procedures for dipole validalion kils
Calibration date: September 24, 2015

This calibration Certificabe documents the raceabiBly 1o national standands, which realize the physical unils of
maasurements(SI). The messurements and the uncertainties wilh confidence probability are given on the kallowing
pages and are part of the certificate.

Al calibrations have been conducled in the closed laboratory facilily: environment emperalure(22+3T and
humidity <7 0%,

Calibralicn Equipment used (MATE crifical for calibralion )

Primary Standards D@ Cal umcaﬁmam by, Cerlificata Mo.) Schedulad Calibration
Power Malar  NRP2 101918 0 -Jul-45 {CTTL, Mo, J15X04256) Jun-16
Power sansor NRP-291 101547 01-Jul-15 (CTTL, Mo, J15X04266) Jun-18
Reference Probe EXIDWY | SN 3848 24-Sep-14{SPEAG M. EX3-3845_Sep14) Sep-15
DAE4 SN 210 16-Jun-15(SPEAG No.DAE4-910_Jun1s) Jun-18
Secondary Standards D # N Cal Date(Callbrated by, Cartificate Mo.) Schadulad Calibration
Signal Generalor EA438C | MY43071430  02-Fab-15 (CTTL, No.J15X00725) Felp-18
Mebwork Analyzer ESOT1C | MY48110873  03-Feb-15 (CTTL, Mo.J15X00728) Feb-16
Mame Funciion Signalure
Callorated by: 2Znao Jing SAR Test Engineer &ﬁ
Reviewed by: Qi Dianyuan SAR Project Leader e
Approved by: Lu Bingsong Deputy Director of the laberatory P'L‘Wt’l??

Issued: Seplember 23, 2015
This calibration cerificate shall not be reproduced except in full without wiitten approval of the laboratony.
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Bemasl; caibiichinatileoim Hnpcfwwnschinanlen
Glossary:
T5L tissue simulating Fguid
ConvF sensitivity in TSL f NORMx, y.2
MIA not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) [EEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-fweraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communicafions Deavices; 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) KDBa8sGEEd, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation;
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurament Condiions: 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,

« Antanna Paramaters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the cenler 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 stated is transformed from the
measurement al the SMA connaclar to the feed peint. The Relurn Loss ensures low
reflacted power. Mo uncertainty required.

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

»  SAR messured: 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 paramelers: The measured TSL parameters are used to calculate the
neminal SAR resull,

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

Certificate Moz Z15-97116 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as nol given on page 1,

DASY Varsion DASYS2 52.8.8.1222
Extrapolation Advanced Exirapolalion
Fhantom Tripha Flal Phantom 5.1C
Distance Dipabs Canler - TSL 16 mm wilh Spacar
Zoom Scan Resolution de, dy, dz =5 mm
Fragquancy 835 MHz £ 1 MHz
Head TSL paramaters
The following paramaters and calculalions mlm
Temperature Permitiivity Conductivity
Nominal Head TSL pararmelsrs 22.0°C 415 10,90 mhodm
Measured Head TSL parameters (F20+0.2)"C d20:6% 0,89 mhofm £ 6 %
Head TEL tomparature change during tast =1.0°C men e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Caniition
SAR measured 250 ml input power 23mN i g
BAR for naminal Hegd TSL parameders marmalizad b 1W .45 miW I £ 20.8 % (k=2)

SAR averaged over 10 cii® (10 g} of Head T5L Caryiilian
SAR measured

AR for nominal Head TSL pasameters

1.51 MW 7 g
811 MW g & 20.4 % (le=2)

250 mW input power
normalized o 1W

Body TSL parameters

The fallowin miebars and calculabions were spplied.

| Temperabisre Pertitlivity Canductivity
Hominal Bedy TSL parameters 220°C 652 0.97 mhofm
Measured Body TSL paramaters 220+0.2)"C 56,0 +6 % 0.5 mhaim + & %
Body TSL temperature change during test =1.0C

SAR result with Body TSL

SAR averaged aver 1 ¢l (1 g) of Bady TSL Condilion
SAR maasurad 250 W inpul power 230mW g
BAR tor naminal Body TSL paramalars normakizad lo TW .51 mW ig £ 20.8 % (k=2}
SAR averaged over 10 o’ {10 g} of Body TSL Candition |
SAR measured 250 W inpul power 157 miN 1 g i
SAR for noaninal Bady TSL paramelens narmalized (o W B.25 W g + 20,4 % [k=2)

Certificate Mo: £E5-97116

Page 30f 3



V1.0

Page 64 of 94 Report No.: JTT201612023

= InCollabotatian wah

TTL Ciststst—

Add: Mo.S| Xueywan Read, Heidian Disivlct, Beljlisg, 100091, Chlsa
Ted: +i 1052 2046 13- 207 Fas: +B6-10-62B04633-2504
E-mail: cnkifchinaml com Hmpifvwww chimalt] on

Appendix

Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

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

General Antenna Paramoters and Dasign

Eleclical Detay (one diteckar) | 1.441 ns I

After long berm usa with 100W radiated power, only a slight wamming of the dipole near the feedpoint can
e measuned,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ling |5 directly
connected to the second arm of the dipode. The antenna is therafore short-circuited for DC-signals, On some
of the dipcles, small end caps are added 1o the dipole arms in order fo improve matching when kaded
according to the position &% axplained in the "Measurament Conditions” paragraph. The SAR dala 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
connections near the feedpoint may be damaged.

Additional EUT Data

Manudaciined by SPEAG

Certificate No: Z15-97116 Pageaof
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DASYS Validation Report for Hewd TSL Drate: 09, 122013
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: EX3IDW4 < SNI846; ConvF(9.18, 9.18, 9.18); Calibrated: 9/24/2014;
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: DASY 52, Version 52.8 (B); SEMCAD X Version 14.6.10(7331)

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

Refercnce Value = 59.07 Vi Power Drift = -0.06 4B

Peak SAR (extrapolated) = 3.48 Wikg

SAR(1 g) = 233 Wikg; SAR(10 g) = 1.51 Wikg

Muximum value of SAR (measured) = 2.95 Wikg

dB
]

0 dB =295 Wikg = 4.70 dBW/kg

Centificate Mo: Z15-971146 Page 3ol &
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Impedance Maasurament Plot for Head TSL
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DASYS Validation Report for Body TSL Diate: 09, 18,2015
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 lqgfrn1
Phantom section: Right Scction
Measurcment Standard: DASYS ([EEEAEC/ANST C63.19-2007)
DASY S Configuration;

«  Probe: EX3DW4 - SN31846; ConvE(9.09,9.080, 9.09): Calibrated: 924/2014;

»  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

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

Dvipole Calibration/Zoom Sean (Tx7x7) (TxTxTWCube 0 Measurement grid: dx=5nun,
dy=5mm, de=5mm

Reference Value = 56.07 Vim; Power Drift = 0.02 JB

Peak SAR (extrapolaied) = 3.58 Wikp

SAR( gy = 230 Wikg; SAR(IO0 g) = 1.57 Wikg

Maoximum value of SAR (measured) = 3.04 Wkg

dB
1]

-6.23

-B.31

10,39
0 dB = 3.04 W/ki = 4.83 dBW/kp

Certificate Mo: £15-97114 PPage 7ol &
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Impedance Measurement Plot for Body TSL

Report No.: JTT201612023
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Client sMa Ceriificate No:  Z15-97117
CALIBRATION CERTIFICATE
Object D1800V2 - SN: 5d162
Calibration Procedure(s) FD-211-2-003-01
Calibration Procadures for dipole validation kits
Calibration date: Seplember 16, 2015

This calibration Certificate documents the Iraceabilly 1o national standards, which realize the physical units of
measuremants(SI). The measurameants and the uncerlainlies wilh confidence probability are given on the following
pages and are part of the cerificate.

All calibrations have been conducled in the closed laboratory facility, environment femperature(2s3)c and
hurmbdity <7096,

Callbralluﬁ Ecquipment used (METE eritical for calibration)

_F'rimeu')- Standards D& Cal Date{Calibrated by, Cerificate MNo.) Schaduled Calibrafion
Power Meler NRP2 101818 01-Jul-15 (CTTL, Mo J15X04256) Jun=16
Power sansor  NRP-Z91 | 101547 01-Jul-15 (CTTL, Mo.J15X04258) Jun=16
Reference Probe EX3I0V4 | BM 3846 24-Sep-14(SPEAG N0 EX3-3845 Sepid) Sep-15
DAE4 SN 810 16-Jun-15{SPEAG Mo, DAE4-810_Jun16) Jun-16
Secondary Standards i # Cal Date{Calibrated by, Cerlificats No.) Gcheduled Calibration
Gignal Generalor E4438C | MY42071430 02-Feb-15 (CTTL, No.J15X00729) Feb-16
Metwork Analyzar ESOTIC | MY4B110873  03-Feb-18 (CTTL, Mo J16X00728) Fuob-18
Harme Function Signature
Calibraled by: Zhao Jing SAR Test Engineer »ﬁfj i
Reviewsd by: Qi Dianyuan SAR Project Leades R
Approved by: Lu Bingsong Depuly Director of the laboratory ff?-bt}'“? ;

lssued: Seplember 23, 2015
Thiz calibration cenificate shall not be reproduced excepd in full without wrilten approval of the laboratorny,

Certifieat: Mo: 71587117 Page | of &
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CALIBRATION LABDRATORY

Feinaal: eptlgiehinat b eni Hip fwwreehinatilen
Glossary:
TSL tissue simulating liguid
ConwF sensifivity in TSL / NORMx,y,2
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 15628-2013, “IEEE Recommended Prachice 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 praximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) KDBBESEE4, SAR Measurement Reguirements for 100 MHz to 8§ GHz

Additional Documentation:
d) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

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

« Anlenna Parameters with TSL: The dipole is mounted with the spacer to position its feead
point exactly below the center marking of the flat phantom seclion, with the arms criented
parallel to the body axis.

« Feed Point impedance and Refurm Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurament at the SMA connector to the feed point, The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncerainly of measurement s stated as the standard uncerainly of
Measurament multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate Mo: 21597117 Page * of 8
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Measurament Conditions
DASY system configuratian, as far as ol given on page 1.
DASY Version DASYE2 52 B.8.1222
Extrapolation Advanced Exirapalafion
Phaniom Triple Flat Phaniom 5.9C
Distanse Dipole Center - TEL A0 mam wilh Spacar
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraguancy 1800 MHz £ 1 hdHz
Head TSL parameters
Tha following paramalers and caloulalions were applad. _
Tamparaiure Parmittivily Conductivity
Nominal Head TSL parameiers i v 40.0 1.40 mhaim
Measured Head TSL pararmaiers (2204 0.2) *C 406 £ 6% 1.38 mhofm £ 8 %
Head TSL teamperabure change during test <1.0*C - -

SAR result with Head TSL

SAR averaged over 1_cm” {1 g) of Head TSL Condion
S5AR measured 250 miAs Inpul paower .96 mW i g
SAR for nominal Head T5L paramelers narmalized lo W 404 W iig £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Con@tion
SAR measured 250 A inpul pover S20mN 1 g
SAR for naminal Hesd TSL paramelers narmakzed Lo AW 21,0 miW iig £ 20,4 % (k=2)
Body TSL parameters
Tha fallowing paramelers and calculalions wede applisd.
Temperaiures Parmittivity Conductlvity
Kominal Body TSL paramaters 22.0°C 53,3 1.62 mhalim
Moasured Bady TSL parameters (220 +0.2)°C G626 % 1.51 mhicfm £ 6 %
Body TSL lemparaturs chango during tost <1.0%C - -
SAR reasult with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Canditian
S54R measursd 250 W Ingul power 10.2 mi i g
SAR for nominal Body TSL parameders narmalized o 1W 41.2 W fig £ 20.8 % (k=2)
SAR avaraged over 10 e’ (10 g) of Body TSL Condition
SAR measured 250 it input power 83T miW g
SAR Tor noaiinal Body TSL paramedens narmalized 1o 1W 21.6 W ig £ 20.4 % [k=2)

Certificate Mo: Z15<97117 Page 3008
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CALIBRATION LARORATORY

Adkd: Mo.31 Kneyuen Road, Husdien Disteicl, Reijing, 100171, China
Tl #B6-10-62304633-10TH Fax: #EG-10-62304633-2504
E-maik ¢l & chinatil.com Hiti et chinall.on

Appendix

Antenna Parameters with Head TSL

Impedanca, rensfomaed (o feed point 51.00+2. 750
Return Loss - J.ede

Antenna Parameters with Body TSL

—

Impedanca, ransbomned (o fesd point 48400+ 3,950
Relurn Loss - 37.3dB

General Antonna Parameters and Design

Electrical Delay (are direclion) 1.301 g

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

The dipole is made of standard semirigid coadal cable. The cenler conductor of the feading line is directly
connached to the second arm of the dipole. The antenna is therefore sho-circuited for DC-signats. On some
of the dipoles, small end caps are added to the dipole arms in arder 1o improve matching whan loaded

1o the posilion as explained in the "“Measuremenl Conditions” paragraph. The SAR data are not
affected by this change. The overall dipola lengih is slill according o the Standard,
Mo 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

e e

Manufaciured by SPEAG

Certificate Mo: Z15-9711T Page 4ol &
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CALIBRATION LARORATORY

Add: Wa 51 Xeeyuan Hoad, Huidien District, Beijisg, 100191, Chiny
Tel; +&6-F0-62 304655 1) Fre: #BA-10-62304633-2 504
E-mall: emli@ chinmsil, oom Hit petwemnve chinaill on

DASYS Yalidation Report for Head TSL Date: 09162015
Test Laboratary: CTTL, Beijing, China
DUT: Dipole 1900 MITz; Type: DI900V2; Seral: D190V - SN: 5162
Communication System; UID 0, CW; Frequency: 1900 MHz Dty Cyele: 1:1
Medivm parameters used: f= 190 MHz; @ = 1378 S/m; &= 40.94; p= 1000 kg/m3
Phaitom section: Right Section
Messurement Standard: DASYS (IEEE/BEC/ANST Ca3,19-2007)
DASY S Confliguration:

» Probe: EX3DV4 - SNIR46; ConvF(7.26, 7.26, 7.26); Calibrated: 9724/2014;

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

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

»  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Sedal: 11611

»  Ddeasurement SW: DASYS2, Version 52,8 (8); SEMCAD X Version 14.6.10(7331)

System Performance CheekiZoom Scan (Tx7xT) (TxTxTWCube §: Measurement grid;
dx=5%mm, dy=>5mum, dz=5mm

Reference Value = 104.1 Vi Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0%W/kg

SAR{1 g) = 9.9 W/kg; SAR(I0 g) = 5.2 Wikg

Maccimum value of SAR (measured) = 14.2 Wikg

dB
1]

-1.51

-7.02

-10.52

-14.03

-17.54

0dB = 14.2 Wikg = 11.52 dBW/kg

Certificare Mo: Z15-07117 Page 5af 3
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‘,ﬂ CALIBRATION LARDRATORY

Addl: Mo.51 Xeeyuan Rowd, Haidias District, Deiging, 100191, China
Tel: #EG-10:62304635-H070 Fax: +86-10-62304633-2 504
Emeabll; enildichinmileom Hiipswawvechinatillcn

Impedance Measuramant Plot for Head TSL
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rh I Callsbarntion with

Al Mo 51 Xueyunn Bowd, Haldisn Desrier, Beging, 100191, China
Teel: +E6-10-62304633-2079 Fere: +B6-10-623633-2504
E-mail: emlgiichinanl com HinpMwwwechinatiLen

DASYS Validation Report for Body TSL Diate: 09.16.2015
Test Laboratory: CTTL, Beljing, China
DUT: Dipote 1900 MIz; Type: DISO0VI; Serial: DI900YV2 - SMN: Sd162
Commumication System: UID 0, CW; Frequency: 1900 Mz Duty Cycle: 1:1
Medium parameters used: £= 1900 MIz; o = 1.507 S/m; & = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY S {IEEENECSANSI C63.19-2007)
DASYS Contiguration:

+  Probe: EX3DV4 - SN3IBE; ConvF(T.15, 7.15, 7.15); Calibrated: H2472014;

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

+  Electronics: DAE4 Sn%10; Calibrated: 6/16/2015

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial; 116171

s Measurcment SW: DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10(7331)

System Performunce Check/Zoom Scan (Tx7x7) (7x7xTWCube 0; Measurement grid:
dx=5mim, dy=53mm, dz=5mum

Reference Value = 100.5 V/im; Power Drift = <0008

Peak SAR {(extrapolated) = 8.4 Wikg

SAR(1 g) = 10.2 Wikg; SAR(LD g) = 5.37 Wikg

Maximum value of SAR (measured) = 14.7 Wikg

6.79

=10.14

-13.58

-16.98

0 dB = 14.7 Wikg = 1167 dBW/kg

Certificnte Mo: ZI587117 Page 7 of &
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Impedance Measurament Plot for Body TSL
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6.4. D2450V2 Dipole Calibration Certificate

I Cotaboration with ﬁs‘@j’%
G e G
CALIGRATION LABORATORY

Add: No.5) Xueyusn Rood, Haidian District, Beijing, 100191, China ’4® CALIBRATION
Tek +86-10-62104633-2079  Fas: +06-1062300633-2504 il No, LO5TO

E-mnil: etthEchimatt] com Llitp Do chemgtib ey
Client sMQ Certificate No: Z15-97122

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 818

G remcatem FD-211-2-003-01

Calibration Procedures for dipole validation kits

Calibration dale. Seplember 14, 2015
This calibration Certificate documents the traceability 1o national standards, which realize the physical units of

measurements(S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cerlificata.

All calibrations have been conducted in the closed laboralory facility. environment temperature(72+3)T and
humidity<70%.

Calibration Equipment used (MATE crilical for calibration)

Primary Standards o # Cal Date(Calibrated by, Certificate No)  Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Jut-15 (CTTL, No.J16X04266) Jun-16
Reference Probe EX3DV4 | SN 3846  24-Sep-14(SPEAGNo EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG No.DAE4-810_Jun15) Jun-16
Secondary Standards D # Cal Date(Cailibrated by, Certificate No.)  Scheduled Calibration
Signal Generalor EA438C | MY48071430 02-Feb-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Fob-16

Name Funchion nature

Calbrsled by: Zhao Jing SAR Test Engineer i; :

Roviewsd by: Qi Dianyuan SAR Project Leader SO~

Approved by: Lu Bingsong Deputy Director of the laboratory ?\. ‘-\ﬂ@

Issued: September 23, 2015

This calibration certificate shall nol be reproduced except in full without written approval of the laboralory.

Centificate No: Z15-97122 Page | of &
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" InColisboration with
CALIBRATION LARORATORY
Add: Mo 51 Xoeywan Road, Hasdion [Haisicl, Beijing, 100191, China
Tel: +86-10-62304033-2079 Fax: tRis-10-62304613-7 504

E-tmil: cul@chinanlcom Hhitp:dwws chinil.cn
Glossary:

TSL tissue simulating fiquid

ConvF sensitivity in TSL f NORMx,y.z
NIA nol applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Decumentation:
d) DASY4/5 System Handbook

Mothods Applied and Interpretation of Parameters:

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

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

« Feped 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 poinl. 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 al the stated antenna input power.

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

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

The reported uncertainty of measurement is staled as fhe standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution

Comesponds lo a coverage probability of approximately 85%.

Certificsle No; Z15-97122 Page 20fB
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CALIBRATION LARORATORY

Add- Mo ) Xveywan Road, Haidian District, Befjing, 100101, China
el +86- 10-62204613-2079 Fax; +86-10-62308613-2501

E-ssail- ettifEchinat].com Heup:vew. chinattl.cn
Measurement Conditions
DASY system configurafion, & far as nol given on page 1.
DASY Version DASYS2 52881222
Exirapolation Advanced Extrapolation
Phantom Tripte Flat Phantom 5.1C
mmc‘mrlm 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz = 6 mm
Frequoncy 2450 MHz 1 1 MMz
Head TSL parameters
The s and were sppliad,
Temporature Permittivity Conductivity
Nominal Head TSL parameters 20°C 3.2 1,80 mho/m
Measurod Head TSL parameters (220£0.2)"C 9046% 1.53 mhoim £ 6%
Head TSL temporature change during test <.0°C - i
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Candilion
SAR meaasured 250 MW input power 133mWig
SAR for nominal Head TSL paramaelers normakized to 1W B2.7 miW /g £ 20.8 % (k=2)
-M!mnplmrli cm’ {10 g) of Head TSL Condilion
SAR maasured 250 mW inpul power 616 mW /g
SAR for nominal Head TSL paramaters normalized fo TW 24.6 mW g 2 20.4 % (k=2)
Body TSL parameters
The following parameters and calculstions ware applied.
Temporature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mha/m
Measured Body TSL parameters {220102)°C 618¢6% 1.04 mho/m ¢ 8 %
Body TSL temperature change during test|  <1.0°C — e
SAR result with Body TSL
SAR averaged over 1 cnr’ (1 g) of Body TSL Condition
SAR measured 260 mi Input power 128mWig
SAR for nominal Body TSL parameters normalized fo TW 51.1 mW /g £ 20.8 % (k=2)
SAR averagod over 10 ¢im’ [10 g) of Body TSL Condition
SAR measured 250 mW inpul power 599 mWig
SAR for nominal Body TSL parameters normalized fo 1W 23.9 mW Ig £ 20.4 % (k=2)

Certificate No: 215-97122
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CALIBRATION LARORATORY
Add: NouS| Xueyuan Read, Hisidian Disteict, Befjieg, 10019), Chisa
Tek $86-10-62004633-2079  Fax: +86-10-62304633-2304

E-eradl entbid chinanil.com Htip-Awwwechinsfilon

Appendix
Antenna Parameters with Head TSL

kmpedance, bansformed lo feed palni

5200+ 4410

Return Loss

- 26.44B

Antenna Parameters with Body TSL

Impadance, iranstormed 1o fead point

40401+ 4.75|0

Return Loss

« 26.4dB

General Antenna Parameters and Design

| Etectrica Dotay (ono drectian)

1271 ns

After long term use with 100W radiated power, only a slighl warming of the dipole near the feedpoini can

be measwred,

The dipole is made of standard semirigid coaxal cable. The center conduclor of the feeding Ene is directly
connected to the second arm of the dipole. The anienna is therefore shorl-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 o the pasition as explained in the "Measurement Condilions™ paragraph. The SAR dala are not
affected by this change. The overall dipole length is slill according to the Standard.

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

Additional EUT Data

| Manutactursd by

SPEAG

Certificate No: Z15-97122
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Add No 51 Xueyean Read, Haidian Distriet, Beljing, 100091, Clias
Tel: +36-10-62208611-2079 Fax: ¥B6-10-62304633-2504
E-mail: culfichinan com Hupiavew.chimamcn

DASYS Validation Report for Head TSL Date: 09.14.201 5
Test Laboratory: CTTL, Beijing, Chinn
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:]
Medium parameters used: f= 2450 MHz; o = 1831 Shn; or = 39.04; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASY'S (IEEEAEC/ANSI C63.19-2007)
DASYS Configuration:

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

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

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

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

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7xTy¥Cube 0: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 108.4 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13.3 Wkg; SAR(10 g) = 6.19 W/kg

Maximum value of SAR (measured) = 20.3 Wikg

-4.43
-B.85
-13.28

<17.710

L.
2213 _ "—m-'—

0 dB = 20.3 Wikg = 13.07 dBW/kg

Certificate No: Z15-97122 Page 5ol 8
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Adk No 5| Xueyssn Road, Haidian Disirict, Beijing, 100191, Chisa

Tel: 186~ 10-62304613-2077 Fax: #K66-10-62304613-2504
E-msail crebyd chinet.com et pottworrw, chimait | cn

Impedance Measurement Plot for Head TSL

Trl S11 Log Meq 10.08<W/ maf O.00088 (F1)

080 ST TR G s dE
40,00

30,90
20,80
10,90
o020 M
10,80 | 1

=-20. 80
-30.80
-40. 90

40,40 ———— rS
PEE 533 seith (eedn) scale 1. 000w [F1 Dal]

i 14500000 Gz §2.006 0 44243 D 2WA. T

Centificate No: 21597122 Pagedof s



V1.0 Page 83 of 94 Report No.: JTT201612023

TTL In Calisboraton wih
CALIRRATION LARORATORY

Add: No.31 Xucywnn Road, Haidinn District, Beijing, H0191, China
Ted: +86- 10-62304633-2079 Froc 186+ 10-62 3046332504
E-mandl: clliichieatel com Himg tvwwew.chamatt] cn

DASYS Validation Report for Body 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 parmneters used: = 2450 MHz; a = 1.944 S/m; g, = 51.85; p = 1000 kp‘m"
Phantom section: Left Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS Configuration:

# Probe: EXIDVY - SN3B46; ConvF(6.9, 6.9, 6.9); Calibrated: 924/2014;

» 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

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

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/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 Wikg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.99 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

d8
o

-4,37
-8.74 F |

-13.11 i o E

AlkLL

-17.48

-21.8%

0 dB = 19.5 Wikg = 12.90 dBW/kg

Certificate No: Z15-97122 Page 710l R
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Impedance Measurement Plot for Body TSL
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6.5. DAEA4 Calibration Certificate

&77L 55 e s g _

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cttl@chinattl.com Hitp//www.chinattl.en
Client :  ClQ(Shenzhen) Certificate No: Z16-97120

Object DAE4 - SN: 1315 ﬂwén/

Calibration Procedure(s)

FD-Z11-2-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: July 28, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units ¢
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the followiny

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)°c ani
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-June-16 (CTTL, No:J16X04778) June-17
|'
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /}%
Reviewed by: Qi Dianyuan SAR Project Leader %
Approved by: Lu Bingsong Deputy Director of the laboratory - {) 457

Issued:\uly 27, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97120 Page 1 of 3
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=‘TTL speag

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: entl@chinattl.com Http://www.chinattl.cn
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: Z16-97120 Page 2 of 3
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" In Collaboration with
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CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: ettl@chinatil.com Http://www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = At +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 405.179 + 0.15% (k=2) | 405.018 £ 0.15% (k=2) | 404.98 + 0.15% (k=2)
Low Range 3.99015 + 0.7% (k=2) | 3.98549 + 0.7% (k=2) | 3.98861 +0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 20.5°+1°

Certificate No: Z16-97120 Page 3 of 3
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Fetwwary 34, 2015
Acceptable Conditlons for SAR Measurements Using Probes and Dipoles

Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by CTTL (China Teleconmmmication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Parmer Engineering AG, Switzeriand) and CTTL, 1o support
FCC (U.S. Federal Comnmmications Commission) equipment certification are defined
and described in the following, The conditions in this KDB are valid until December 31,
2015.

1) The agreement established between SPEAG and CTTL is only applicable 10
calibration services performed by CTTL where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong, CTTL shall inform the FCC of any changes or ¢arly termination to
the agreement.

2) Only a subset of the calibration services specified in the SPEAG-CTTL agrecment,
while it remains valid, are applicable o SAR measurements perforined using such
equipment for supporting FCC equipment certification, These nre identified in the
following.

a) Calibtation of dosimetric {SAR) probes EXIDVx, ET3DVx and ES3IDVx,

i) Free-space E-field and H-ficld probes, including those used for HAC (bearing
aid compatibility) cvaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by CTTL, are excluded and
cannot be used for measurements to support FCC equipment certification.

il) Signal specific and bundled probe calibrations based on PMR (probe
modulation responsc) characteristics or probe sensor model based
lincarization methods that are not fully described in SAR standards are
excluded and cannot be used for measurements to support FCC equipment
certification,

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

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

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

€) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by

CTTL. Equivalent test equipment and measurement configurations may be

considered only when agreed by both SPEAG and the FCC.

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

3) The SPEAG-CTTL agreement includes specific protocols identified in the following
10 ensure the quality of calibration services provided by CTTL under this SPEAG-
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7. Test Setup Photos

X . e
Photograph of the depth in the Head Phantom (835MHz, 15.2cm depth)

= m N\ S

Photograph of the depth in the Body Phantom (835MHz, 15.3cm depth)
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Photograph of the depth in the Body Phantom (1900MHz, 15.3cm depth)

Photograph of the depth in the Head Phantom (2450MHz, 15.2cm depth)

Photograph of the depth in the Body Phantom (2450MHz, 15.4cm depth)
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Left Hand Cheek Position

Right Hand Cheek Position

Report No.: JTT201612023
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Test Position 1 - Body-worn, the rear side of the EUT towards phantom (The distance was 0mm)

Test Position 2 - Body-worn, the left side of the EUT towards 'ground (The distance was 0mm)
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Test Position 3 - Body-worn, the right side of the EUT towards ground (The distance was 0mm)

Test Position 4 - Body-worn, the top side of the EUT towards ground (The distance was Omm)
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8. External Photos of the EUT

WLAN/BT Antenna

WIS 2B LS

GSM Antenna




