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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3842

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 67.2
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 NTI Certificate No:

CALIBRATION CERTIFICATE

Z16-97154

Object D900V2 - SN: 1d141

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%,

Calibration Equipment used (M&TE critical for calibration)

Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
SN 3149 15-Apr—16(CTTL-SPEAG,No.J16-97035) Apr-17
SN 777 22-Aug—16(CTTL-SPEAG,N0.Z16—97138) Aug-17

Primary Standards
Power Meter NRP2
Power sensor NRP-791

Reference Probe ES3DV3
DAE4

1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
MY46110673  26-Jan-16 (CTTL, No.J16X00894)

Secondary Standards
Signal Generator E4438C
Network Analyzer E5071C

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ﬁ é{ :

Reviewed by: Qi Dianyuan SAR Project Leader - 7= e

Approved by: Liu Wei Deputy Director of SEM Department %ﬂ}%
Issued: October 14, 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:

¢ 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

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%.
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Measurement Conditions
DASY system config uration, as far as not

DASY Version

Extrapolation Advanced Extrapolation
Distance Dipole Center - TSL

Zoom Scan Resolution dx, dy, dz=5 mm

Head TSL parameters
The following parameters and calculations were applied.
Measured Head TSL parameters m 41.3+6 % 0.96 mho/m +6 %
Head TSL temperature change during test <1.0°C _—
SAR result with Head TSL

o otengedovr om’ (1gofHeadTsL | Condfion [
SAR measured 250 mW input power m

SAR for nominal Head TSL parameters normalized to 1W 10.6 mW /g £20.8 % (k=2)

SAR measured 250 mW input power

normalized to 1W 6.83 mW /g +20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.

given on page 1.

52.8.8.1258

SAR for nominal Head TSL parameters

Nominal Body TSL parameters 22:026 55.0

1.04 mho/m + 6 %

269 MW /g

Measured Body TSL parameters

Body TSL temperature change during test

SAR result with Body TSL
(1 g) of Body TSL

Condition

SAR averaged over1 cm’

SAR measured 250 mW input power

SAR for nominal Body TSL parameters normalized to 1W 10.8 mW /g £ 20.8 % (k=2)

SAR measured 250 mW input power 1.76 mW /g
SAR for nominal Body TSL parameters normalized to 1W 7.08 mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

Antenna Parameters with Body TSL

52.10- 0.68jQ

- 33.4dB

Impedance, transformed to feed point

General Antenna Parameters and Design

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

46.90- 2.13jQ

-28.3dB

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

Certificate No: Z16-97154 Page 4 of 8

i ] liance Testing Laboratory Ltd.
i i thout the wriften approval of Shenzhen LCS Comp
This report shall not be reproduced except in full, witho AN



: .- LCS171220037AEB
SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. _ FCC ID: 2AON5-A811 Report No

® In Collaboration with

am777 S P e a g
T

CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ctti@chinattl.com Http:/fwww.chinattl.cn

DASYS5 Validation Report for Head TSL Date: 10.11.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V? - SN: 1d141
Communication System: UID 0, CW; Frequency: 900 MlHz; Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; 6 = 0.962 S/m; ¢, = 41.3; p = 1000 kg/m®
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

* Probe: ES3DV3 - SN3149; ConvF(6.13, 6.13, 6.13); Calibrated: 4/15/2016;

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

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

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

* Measurement SW: DASY52, 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=5mm

Reference Value = 57.16 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.99 Wkg

SAR(1 g) = 2.64 Wikg; SAR(10 g) = 1.7 Wikg

Maximum value of SAR (measured) = 3.11 W/kg
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Impedance Measurement Plot for Head TSL

Trl 511 Log Mag 10.00ds/ Ref 0.000dB [F1 pel]
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DASYS5 Validation Report for Body TSL Date: 10.11.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 900 MHz; Type: D900V2; Serial: D90OV?2 - SN: 1d141
Communication System: UID 0, CW:; Frequency: 900 MHz; Duty Cyele: 1:1
Medium parameters used: f= 900 MHz; 6= 1.042 S/m; g, = 55.23; p=1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

* Probe: ES3DV3 - SN3149; ConvF(6.13, 6.13, 6.13); Calibrated: 4/15/2016;

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

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

* Phantom: Triple Flat Phantom 3.1C; Type: QD 000 P51 CA: Serial: 1161/1

*  Measurement SW: DASY52, 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=5mm

Reference Value = 55.36 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3,97 Wikg

SAR(1 g) = 2.69 W/kg; SAR(10 g) = 1.76 W/kg

Maximum value of SAR (measured) = 3.15 W/kg

dB
0

2.12

-4.23
-6.35
-8.46
1ngp |- — vl i
0 dB =3.15 W/kg = 4.98 dBW/kg
Certificate No: Z16-97154 Page 7 of 8

] liance Testing Laboratory Ltd.
i thout the written approval of Shenzhen LCS Comp
This report shall not be reproduced except in full, withou: AN



: .- LCS171220037AEB
SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. _ FCC ID: 2AON5-A811 Report No.: LC

® In Colisboration with

;éTTL S P e a g
N

CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Http://www.chinattl.cn

Impedance Measurement Plot for Body TSL
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Client sMa Certificate No:  Z15-97117
rEALI_BHA“Dﬂ CERTIFICATE
Object D1800V2 - SN: 5d162
Calibrafion Proced
orefion Procedure(s) FD-Z14-2-003-01

Calibration Procadures for dipohe validation kits

Calibration dake: Sepltember 16, 2015
This calibration Cerificate documents the Ireceabibly to national standards, which realize the physical units of

measuremeants(Sl). The measuraments and the uncerlainlss wilh confidence protability are given on the following
pages and ara part of the cerificate.

All calibrations have been conducled in the closed laboratory faclity, environment femperature(2s3C and
hurmbdity <709,

Calibration Equapment used (METE critical for calibration)

_F'rirnar'_nl Standards (5] Cal Date(Calibrated by, Certificats Mo.) Schaduled Calibration
Power Meler NRP2 11818 01-Jul-15 (CTTL, Mo J15X04256) Jun=16
Power sansor  NRP-Z91 | 101547 01-Jul-15 (CTTL, Mo J15X04256) Jun=1&
Reference Probe EXI0VS | BN 3845 24-8ep-14(SPEAG No EX3-3848 Sepid) Sep-15
DAE4 SN &10 16-Jun-15{SPEAG, Mo, DAE4-810_Jun15) Jun=16
Secandary Standards 1D & Cal Date{Calivrated by, Cearlificats No.) Scheduled Calibration
Signal Generator E4438C | MYA42071430 02-Feb-16 (CTTL, Mo.J16X00729) Fab-16
Metwork Analyzer ESOTIC | MY4B110873  03-Feb-15 (CTTL, Mo.J15X00728) Fab-18
Marme Function Signature
Calibrated by: Zhao Jing SAR Test Enginesr -ﬁfj ya
Reviewsd by: Qi Dianyuan SAR Project Leades A
Approved by: Lu Bingsong Deputy Director of the laboratory le ,,Hn)qf,-? i
lssued: Seplember 23, 2015

Thig calibration cernificate shall not be reproduced excepl in full without wriltan approval of the laboratorny.
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Feinaal: eptlgiehinat b eni Hip fwwreehinatilen
Glossary:
TSL tissue simulating liguid
ConwF sensifivity in TSL / NORM:x,y,2
A not 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 622091, "Procedure to measure the Specilic Absorption Rale (SAR) For hand-held
devices used in close proximity 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) DASY4S Systern Handbook

Methods Applied and Interpretation of Paramaters:

+ 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.

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

«  Feed Point impedance and Refum Loss: These parameters are measured with the dipole
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
reflecied power. No uncertainty required.

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

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

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

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

Cerlificate Mo: 21597117 Page 2 of B
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Meaasurement Conditions
DASY sysbem confiqurafion, as Far as nol given on page 1.
DASY Version DASYE2 52 B.8.1222
Extrapolation Advanced Exirapalafion
Phaniorm Triple Flat Phantom 5.1
Distance Dipole Genter - TEL A0 mim wilh Spacar
Zoom Scan Resclution du, dy, dz = & mm
Fraguancy 1800 MHz £ 1 kdHz
Head TSL parameters
Thea follcwing paramaters ard caloulalions were applad, -
Tamparaiure Parmittivity Conductivity
Nominal Head TSL parameiers 2.0*C 40.0 1.40 rehalm
Measurad Head TSL pararmaiers (2204 0.2) *C 405 E6 % 1.38 mhodm £ 8 %
Head TSL teamperabure changs during test <1.0*C - -

SAR result with Head TSL

SAR averaged over 1 o’ {1 g) of Head TSL Conddion

5AR measured 250 A Inpul paower D95 mW i g

SAR for nominal Head TSL parameders narmalized b 1W 404 W ig £ 20,8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condifion

SAR maaswred 250 W inpul powar 520mW g

5AR for naminal Head TSL paramelers narmakzed lo 1W 1.0 miw g £ 20.4 % (k=2)
Body TSL parameters

Tha fallowing paramelens and calculalions wede applisd.
Temperalure Parmitiivity Conduetlvlby

Wominal Body TSL parameters 2200 53,3 1.62 mhaim

Measured Body TSL parameters (22.010.2)°C GaG tB% 151 mhofm £ 6 %

Body TSL femperature change during test «1,0*C — w5
SAR result with Body TSL

SAR averaged over 1 cm” (4 g) of Body TSL Candilion

SAR measured 250 W Input power 10.2 mi i g

SAR for nominal Body TSL parameders narmalized o 1W 41.2 W fig + 208 % (k=2)

SAR averaged over 10 o’ [10 g) of Body TSL Candition

SAR measured 250 W input power 83T mN i g

SAR for noamingl Body TSL parameders narmalized 1o 1W 216 W ig £ 2004 % (k=2)
Certificate Mo: Z15-97117 Page 308
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Appendix

Antenna Parameters with Head TSL

Impedanca, lransformad bo feed point 51.00+2.720
Febuen Loss - 30 G

Antenna Parameters with Body TSL

. et

impadanca, ransbormed (o fead point 48400+ 3.950
Relurn Loss - ¥7.3dB

General Antonna Parametars and Design

Electrical Delay (ane 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 comdal cable. The cenler conductor of the feading ine iz directly
connacled to he second arm of the dipole. The antanna is thesefore shor-circuited for DC-signals. On some
of the dipoles, small end caps are added 1o the dipels arms in order 1o improve matching when loaded

1o e posilion as explained in the "Measurement Conditions” paragraph. The SAR data ane not
affected by this change. The overall dipobs length |s shill according fo 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

Manutacirad by SPEMG
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CALIBRATION LARORATORY

DASYS Yalidation Report for Head TSL Data: 09162015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MITz; Type: DI900V2; Serdal: 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/EC/ANST CA3,19-2007%
DASY S Confliguration:

»  Probe: EX3DV4 - SNIR46; ConvF(7.26, 7.26, 7.26); Calibrated: 9/24/2014;

»  Sensor-Surface: Zmm (Mechanical Surface Detection)

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

»  Phantom: Triple Flat Phantom 5.1 C; Type: QD 000 P51 CA; Sedal: 116171

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

System Performance CheekiZoom Scan (Tx7xT) (TxTxTCube 0: Measurement grid;
dx=5mm, dy=5mm, de=5mm

Reference Value = 104, 1 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.0%W/kg

SAR( g)= 9.9 Wkg; SAR(I0 g} = 5.2 Wikg

Maximum 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
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Impedance Measuramaent Plot for Head TSL
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&777. 50 caa

N

Addd; Mo 51 Mueyupn Rowd, Haldisn Désnien, Beging, 190191, China
Teel: +E6-10-62304633-2079 Fere: +B6-10-623633-2504
E-mail: emlgiichinanl com HinpMwwwechinatiLen

DASYS Validation Repori for Body TSL Diate: 09.16.20135
Test Laboratory: CTTL, Beijing, China
DUT: Dipote 1900 MIz; Type: DISO0VI; Serial: DI900YV2 - SMN: Sd162
Comrmpnication System: UID 0, CW; Frequency: 1900 MHz;Duty Cyele: 1:1
Medium parameters used: £= 1900 MIz; o = 1.507 S/m; & = 54.56; p = 1000 kg/m’
Phantom section: Left Seetion
Measurement Standard: DASY S {IEEENECIANSI C63.19-2007)
DASYS Configuration:

+  Probe: EX3IDW4 - SNIR4G; ConvF(T.15, 7,15, 7.1 5); Calibrated: H2472014;

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

+  Electronics: DAE4 Sn%10; Calibrated: 8/16/2015

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

+«  Aleasurcment SW: DASY 32, Version 52.8 (B); SEMCAD X Version 14.6.10(7331)

System Performunee Check/Zoom Sean (7Tx7x7) (7xTxTWCube 0: Measurement grid:
dhe=5mim, dy=3mm, de=5mm

Reference Value = 100.5 V/m; Power Drift = -0.00 48

Peak SAR {(extrapolated) = 18.4 Wikg

SAR( g) = 10.2 Wikg; SAR(LD g) = 537 Wikg

Maximum value of SAR (measured) = 14.7 Wikg

-31.410

-10.14

-13.58

-16.98

DdB = 14.7 Wikg = 11.67 dBW/kg
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Impedance Measurament Plot for Body TSL
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6.4. D2450V2 Dipole Calibration Certificate

. son S,
L In Colaboration with .§\L\ﬂ-—/\'_j/’;".
T, LA AN =
CALIBRATION LABORATORY ey
Adil: NoS | Xueyunn Rood, Haidian District, Beijing, 100191, China "ﬁm}" CALIBRATION
Tek +86- 10-62304633-2070  Fos: +86-10-62104633-2504 talu No. LO5T0
E-mail: ethchiman] com Ui chsmtel ooy
Client sMQ Certificate No:  215-97122
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 818
Calibration Procedure{s) FD-Z11-2-003-01

Calibration Procedures for dipole validation kits
Calibration dale: Seplember 14, 2015

This calibeation Cerlificate documents the traceability lo nalional standards, which realize the physical units of
measurements(S1). The measurements and the uncertainbias with confidence probability are given on the following
pages and are part of the cerlificate.

Al calibrations have been conducted in the closed laboralory facility. environment lemperalure(72+3)C and
hurmnidity<70%.

Calibration Equipment used (MATE crilical for calibration)

Primary Standards Dw Cal Date{Calibvaled by, Certificate No.) Scheduled Calibration
Pawer Meter NRP2 101918 01-Jul-15 (CTTL, No.J15X04258) Jun-16
Power sensor NRP-Z91 | 101547 01-Juk-15 (CTTL, No.J16X04266) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG N0 EX3-3848_Sep14) Sep-15
DAE4 SN 910 16-Jun-15{SPEAG No DAE4-210_Jun15) Jun-18
Secondary Standards iD# Cal Date{Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generalor EA438C | MY40071430 02-Feb-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Fob-16
Name Function Signature
Calbrated by: Zhao Jing SAR Test Engineer £ Z_{
Reviewed by Qi Dianyuan SAR Project Leader —p0 -
Approved by: Lu Bingsong Deputy Director of the laboratory E’L‘m@
Issued: September 23, 2015

This calibration cartificate shall nol be reproduced except in full without written approval of ihe laboratory.

Certificate Moz Z15-97122 Page | of &

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 78 of 93



SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. _ FCC ID: 2AON5-A811 Report No.: LCS171220037AEB

" InColisbomsion with
CALIBRATION LABORATORY
Add: No.S1 Xeeyuan Rosd, Hoklian Disieiel, Heijiag, 100191, China
Tok +86-10-62304653:2079  Fan: 4R 10-62304633-2504

E-mnid; cothiei chinanh cum Haipcdwawwechinmtilen
Glossary:
TSL tissue simulating fiquid
ConvF sensilivity in TSL /f NORMx,y.z
INFA, 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 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

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

Additional Documentation:
d) DASY4/5 System Handbook

Mothods Applied and Interpretation of Parameters:

Mesasurement Conditions: Further details are available from the Validation Repori at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel fo the body axis.

Feed Point Impedance and Return 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 connector to the feed poinl. The Relurn Loss ensures low
reflected power. No uncertainty required.

Electrical Detay. One-way delay between the SMA connector and the antenna feed point.
No uncertalinty required.

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

SAR normalized: SAR as measured, normalized to an inpul power of 1 W at the anlenna
conneclor.

SAR for nominal TSL parameters: The measured TSL parameters are used {o calculate the
nominal SAR result.

The reporied uncertainty of measurement is staled as the standard uncertainty of
Measurement multiplied by the coverage faclor k=2, which for a normal distribution
Cormresponds to a coverage probability of approximately 95%.

Centificale No: 21597122 Puge 2 of §
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* in Colsborstion with
CALIBRATION LARORATORY
Add: Mo S xwmmu-m-qu. D191, Chisa
Tel 186 10-G2HOM613-2079 P +B0-10-62308633-2501

E-smil” etrdi@chinail.com Herpethwww.chinastl.om
Measurement Conditions
DASY syatem configuration, ot tar as not given on page 1.
DASY Veralon DASYS2 52881222
Extrapotation Advanced Extrapolation
Phantom Triple Flai Phaniom 5.1C
Distance Dipolo Center - TSL 10 mm with Spacer
Zoom Scan Resolulion ax, dy, dz = 5 mm
Frequancy 2450 MHz ¢ 1 Mz
Head TSL parameters
The folowing parameters and calculatons were apphod
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 32 1,80 mhodm
Measurod Head TSL parametars (220202)'C HBOL6% 1.83mhoim £ 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 Candition
SAR measurad 260 mW input powar 133mWNig
SAR for nominal Head TSL paramalerns normaized to 1W ﬂ.l'lﬂf'_!ﬂ.l“[h’ﬂ
'hnwmm o’ {10 g) of Head TSL Condilion
SAR maasured 250 mW inpul power 816 mW /g
SAR for nominal Head TSL paramaters normalized 1o TW 24.6 mW /g £ 20.4 % (k=2)
TSL
Bo‘dy plr-ﬂlm“ . .
Temperalure Pormittivity Conductivity
Nominal Body TSL parameters 220°C s52.7 1.95 mhadm
Measured Body TSL parameters {220102)°C 51026% 1.04 mhofm ¢ 8 %
Body TSL temperature change during lest <10°C apen .
SAR result with Body TSL
SAR averaged over 1 cnr’ (1 g) of Body TSL Condilion
SAR measured 250 mhW Inpul power 128mW /g
SAR for nominal Body TSL parameters normalized to W 51.1 mW /g £ 20.8 % (k=2)
SAR averagod over 10 cin’ (10 g} of Body TSL Candition
SAR measured 250 mW inpul power 590mWig
SAR for nominal Body TSL paramelers narmalized to 1W 23.9 mW Ig £ 20.4 % (k=2)
Cestificate No: 21597122 Page 3 of §
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TTL L.LQ:IJ__
CALIBRATION LARORATORY

Add: NoS1 Xuoywn Road, Habdan Dissrict, Beijieg, 100191, Clina

Tel: 1861 0-62304613-2079 Fax #B6-10.62304633.2304
E-mall: ertbid chinan].com Hirip:fawwchinstil.on

Appendix
Antenna Parameters with Head TSL

Irpedance, banslormed o leed polnt S2.00+ 4 A0
Return Loss - 28.4dB
Antenna Parameters with Body TSL
Impedance, iranslormed 1o feed point 40,40 4.75/0 ]
Relurn Loss - 28448
General Antenna Parameters and Design
Electrical Defay (one direction) 1271 ns

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

be measwed.

The dipole is made of standard semirigid coaxial cable. The center conduclor of the feeding Ene Is directly
connected lo fhe second arm of the dipole, The anienna Is therefore short-circuited for DC-signals. On some
of the dipoles, smail end caps are added fo the dipole arms in order lo improve matching when loaded
according to the position as explained in the "Measurement Canditions™ 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 dipole arms, because they might bend or the solderad
connections near tha feedpoint may be damaged.

Additional EUT Data

| Manutactured by

SPEAG

Centificate No: Z15-97122
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Add: No 1 Xuoyean Rood, Hakdian District, Beding, 10009, Cls
Tel: +86- 10-62300611-2079 Fax: +B6-10-62304633-2501
F-maatl cwbpdohinan).com Hipethawwchinailcn

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: 1:1
Medium parameters used: = 2450 MHz;, o = 1.831 Sim; er = 39.04; p = 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN1846; ConvF(6.56, 6.56, 6.56); Calibrated: 9/24/2014;

«  Sensor-Surface: 2mm (Mechanical Surfisce Detection)

s Electronics: DAE4 Sn?10; Culibrated; 6/16/2013

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Secial: 1161/1

s Measurement SW: DASYS2, Version 52.8 (R); SEMCAD X Version 14.6.10(7331)

Dipole Calibration/Zoom Scan (Tx7x7) (7xTx7YCube 0: Measurement grid: dx=5mm,
dy=Smm, dz=Smm

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

Peak SAR (extrapolated) = 27.0 Wikg

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

Maiximum value of SAR (measured) = 20.3 Wikg

-13.28

1170

L. , —
22.13

0dB =203 Wikg = 13.07 dBW/kg
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TTL @_n_

Add No 51 Xueyean Boad, Haidian Disteict, Beijing, 100191, China
Tel: + 8- 1062 MI461)- 2079 Fax: #R6-10-62308613-2504
[E-msail: cmbgdchinan]. com et clvimat | om

Impedance Measurement Plot for Head TSL
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I' In Collsboraton with
CALIRRATION LARORATORY
Adid: No.$ 1| Xuecywan Road, Haldinn Districs, Beijimg, H0191, China

Tet: +86-10-£2704611-2079 Fax: B 10-62304633-2504
Femadl: cithig chieated com 1 i wrw s dmatt] cm

DASYS Validation Report for Body TSL Date: 09.14.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Seriak: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: £ = 2450 MHz; o = |.944 S/m; & = 51.85; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEENEC/ANSI C63,19-2007)
DASYS Configurntion:

« Probe: EX3DV4 - SN3846; ConvF(6.9, 6.9, 6.9); Calibrated; 9724/2014;

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

« Electronics: DAE4 Sn910; Calibraied: /162013

o Phantom: Triple Fiat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171

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 = 94.30 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 26,7 Wikg

SAR(] g) = 12.8 Wikg; SAR(10 g) = 5.99 Wikg

Maximum value of SAR (measured) = 19.5 Wikg

4B |
0

-4,37
-8.74 I |

1311 g &

AlLIN

-17.48

L.

0dB = 19.5 Wikg = 12.90 dBW/kg

-Z1.85
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TTI. s p e agag
CALIBRATION LABORATORY

Add: No.5 1 Xueyusn Rosd, Haidian District, Beijing, 100191, Clina
Tiek: +B6-10-6230M633.2079 Faw 4861 D-62 18461 3-2504
E-amdl: cnbiachinant com Hitp Wwewsicehinatilen

Impedance Measurement Plot for Body TSL
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6.5. DAEA4 Calibration Certificate

@Em?

In Coltaboration with

CALIBRATION LABORATORY 3
/;»f-"\“\ CALIBRATION
Add: No.51 Xueyuan Road, Haidian District, Beijing, 10011, China H CNAS L0570
e,f, i \;\ HE
Tel: +86-10-62304633-2218 Fax; +86-10-62304633-2209 tat

E-mail: cttl@chinaitl.com Hup:iwww.chinattl.en

Client .  ClQ(Shenzhen) -~ Certificate No: Z17-97109

Object DAE4-SN: 1315 .

Calibration Procedure(s) FF 711-002:01

Cai:bratzon Procedure for the Data Acquasution Electrontcs
(DAEx) - : B

Calibration date: August 15, 2017
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18
Name Function Signature

Calibrated by: Yu an'g'y:ir_l'g . 'SARTest Er_t_gfrh_eér' o '

Reviewed by: _I'_'in._'_H;'_a_o_._:-..'_ . o) S AR__Teét_EnQi'neeF :

Approved by: QiDianyuan = SAR Project Leader

Issued: August 16, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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. In Collaboration with
_“T TL; s p e ag
i CAUQRATTON LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beljing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinattl.com Hitp:/fwew.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.
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Tel: +86-10-62304633-2218
E-mail: cttl@chinattl.com

7T

In Colleboration with

s p e a

g

CALIBRATICN LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

DC Voltage Measurement
AJ/D - Caonverter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

6.1uV,
610V,

full range =
full range =
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec

Fax: +86-10-62304633-2209
Hutp:/iwww.chinattl.cn

=1L H3mY

~100...4300 mV

Calibration Factors

X

Y

Z

High Range

4056.175 + 0.15% (k=2)

405.013 + 0.15% (k=2)

404.971 £ 0.16% (k=2)

Low Range

3.99087 + 0.7% (k=2)

3.98644 £ 0.7% (k=2)

3.98913 £0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

205%+1°
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D i
/

Fetwunry 24, 2018

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles svd DAESs
calibrated by CTTL (China Telecommmmication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Partnwer Engineering AG, Switzerland) and CTTL, to support
FCC (U8 Fedeval Comnnmications 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 anly applicable to
calibration services performed by CTTL where its clients (companies and divisions of
such companics) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. CTTL shall inform the FCC of any changes or early termination 1o
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 performed using such
equipment for supporting FCC equipment certification, These nre identified in the
following.

a) Calibration of dosimetric (SAR) probes EX3DVx, ET3DVx and ES3DVx,

i) Froe-space E-field and H-field probes, including those used for HAC (hearing
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
linearization 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 il 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 confligurations may be

considered anly when ngreed by both SPEAG and the FCC.

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

3) The SPEAG-CTTL agreement includes specific protocols identified in the following
1o ensure the quality of calibration services provided by CTTL under this SPEAG-
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7. Test Setup Photos

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

Photograph of the depth in the Head Phantom (1900MHz, 15.1cm 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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Back side Omm

Left side Omm

Top side Omm

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 92 of 93



SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. _ FCC ID: 2AON5-A811 Report No.: LCS171220037AEB

Bottom side Omm

8. External Photos of the EUT

Please refer to separated files for External Photos of the EUT.
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