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CALIBRATION CERTIFICATE '
Object D835V2 - SN: 4d141
s i) FD-Z11-2-003-01

Calibration Procedures for dipole validation kils
Calibration date: September 24, 20156

This calibration Certificate documents the traceabity to national standards, which realize the physical unils of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cenificate.

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

Calibration Equipment used (M&TE criical for calibration)

Primary Standards 0 # Cal Date(Calibraled by, Cerfificate No.) __ Scheduled Calibration
Power Meler NRP2 101919 01-Jul-15 (CTTL, No.J15X04266) Jun-16
Power sensor NRP-291 | 101547 01-Jul-15 (CTTL, No.J16X04256) Jun-16
Reference Probe EX30DV4 | SN 3846 24-Sep-14(SPEAG N0 EX3-3846_Sep14) Sep-15
DAE4 SN 910 18-Jun-15(SPEAG,No. DAE4-910_Jun15) Jun-16
Secondary Standards | ID# Cal Date(Callbrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430  02-Feb-15 (CTTL, No.J16X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function
Cailbrated by: 2Zhao Jing SAR Test Engineer &i‘
Reviewed by: Qi Dianyuan SAR Project Leader = —
Approved by: Lu Bingsong Deputy Director of the laboratory Fflﬁ‘ufz

Issued: Seplember 29, 20156
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 sensitivily in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) 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,

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

« Feed Point Impedance and 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.

» 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.

o 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: ZI5-97116 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 52881222
Extrapolation Advanced Exirapotation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Canter - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 835 MHz 2 1 MHz
Head TSL parameters
The folowing paramatars andedcunbmm’!w.
Temperature Permittlvity Conductivity
Nominal Head TSL parameters 220°C a5 0,90 mhoim
Measured Head TSL paramotors (220+02)°C 420:6% 0.89 mhoim £ 6 %
Hoad TSL temperature change during test <10°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Conddion
SAR measured 250 mW input power 23mWig
SAR for nominal Head TSL parameters normatized lo 1W 9.45 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measurod 260 mW input power 151 mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.11 mW /g £ 20.4 % (k=2)
Body TSL parameters
1%1%]&&:1&00&\'«0#&
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 652 0.97 mhofm
Measured Body TSL paramotors (220:02)°C 560+6% 0.98 mhofm + 6 %
Body TSL temperature change during test <10°C - -
SAR result with Body TSL
SAR averaged aver 1 cnt’ (1 g) of Body TSL Condition
SAR maasurad 250 mW input power 239mW/g
SAR for nominal Body TSL paramelers normaized to 1W 0.51 mW /g £ 20.8 % (x=2)
SAR averaged over10 cni’ (10 g) of Body TSL Candition
SAR measured 250 mW inpul power 157TmWig
SAR for nominal Body TSL paramelers narmalized lo W 6.25 mW /g £ 20,4 % (k=2)
Centificate No: Z15-97116 Page 3 of &
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4820 4.68j0
Relum Loss -259dB
Antenna Parameters with Body TSL
Impedance, lransformed 1o foed point 45.70- 5.84)0
Retumn Loss - 22348
General Antenna Parameters and Design
| Erecuicat etay (one drocsony [ 1441 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 dicectiy
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 Ihis change. The overall dipole fength is still according to the Standard.

No 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

| Manuéacured by [

SPEAG
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DASYS Validation Report for Head TSL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serlal: DS35V2 - SN: 4d141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: £« 835 MHz; o = 0,886 $/m; &, = 41.95; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

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

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

« Electronics: DAE4 Sn910; Calibrated: 6/1672015

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

+  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Reference Value = 59,07 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.48 Wikg

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

Maximum value of SAR (measured) = 2.95 Wikg

dB
0
210

-4.20

-6.30

-10.50

0 dB = 2.95 Wikg = 4.70 dBW/kg

Certificate No: Z15-97116 Page sofy
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body T'SL Date: 09.18.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d 141
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; o = 0.981 S/m; & = 55.99; p= 1000 kym‘
Phantom section: Right Section
Measurement Standard: DASYS (IEEENEC/ANSI €63,19-2007)
DASYS Configeration:

«  Probe: EX3DV4 - SN3846; ConvF(9.09,9.09, 9.09); Calibrated: 9/24/2014;

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

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

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

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

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

Reference Value = 56.07 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 2.39 W/kg; SAR(10 g} = 1.57 W/kg

Maximum value of SAR (measured) = 3.04 Wikg

d8
0

-2.08

-4.16

-6.23

8.31

-10.39

0dB = 3.04 Wikg =4.83 dBW/kg

Certificate No: Z15-97116 Page 70f8
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Impedance Measurement Plot for Body TSL
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Client smMa Certificate No: _ 215-97117
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d162
Calibration Procedure(s) B b NG

Calibration Procedures for dipole validation kits

Calibration date: September 16, 2015

This calibration Certificate documenta the lraceabiMy lo national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainlies with confidence probabilily are given on the following
pages and are pari of the certificate.

All calibrations have been conducied in the closed laboratory faciiity: environment temperature(2243)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibralion)

Primary Standards D # Cal Dale(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101819 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor  NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J156X04256) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG No.EX3-3646_Sep14) Sep-15
DAE4 SN 810 16-Jun-15(SPEAG No.DAE4-810_Jun16) Jun-18
Secondary Standards D # Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generalor E4438C | MY48071430 02-Feb-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL, No.J16X00728) Feb-18
Name Function Signature
Cafibrated by: Zhao Jing SAR Test Engineer iﬁ‘ ‘
Faviewad by. Qi Dianyuan SAR Project Leades S X
Approved by: Lu Bingsong Depuly Director of the laboratory M‘??

Issued: Seplember 23, 2015
This calibration certificate shall not be reproducad except in full without written approval of the laboratory.

Centificate No: 21597117 Page 1 of &
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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 Specific Absorption Rate (SAR) For hand-held
devices used in close proximity fo the ear (frequency range of 300MHz to 3GHz)", February
2005

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

Additional Documentation:
d) 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.

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

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

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

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

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

o SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR resuit,

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: Z15-97117 Page20f8
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Measurement Conditions
DASY systemn configuration, as far as nol glven on page 1.
DASY Version DASYSH2 52.8.8.1222
Extrapolation Advanced Exirapolation
Phantom Triple Flat Phantom 5,1C
Distance Dipole Conter - TSL 10 mm wilh Spacer
Zoom Scan Rasolution dx, dy, dz =5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following paramelers and caloulalions were appled.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1,40 mhalm
Moasured Hoad TSL paramsters (220402)°C 409+6% 1.38 mholm £ 6 %
Hoad TSL temperaturo change during test «0°C e E
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Congiion
SAR measured 250 mW input power 995 mMWig
SAR for nominal Head TSL parameters normalized to 1W 40.4 mW Jg +20.8 % (k=2)
SAR averaged over 10 e’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.20mW /g
SAR for naminal Head TSL paramelters normakzed to 1W 21.0 mW g £ 20.4 % (k=2)
Body TSL parameters
Tha following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.62 mhaim
Measured Body TSL parameters (220102)°C 646 +6% 1.51 mhoim £ 6 %
Body TSL lemperature change during tost <10°C - e
SAR result with Body TSL
SAR averaged over 1_cm’ (1 g) of Body TSL Congdition
SAR measured 250 mW Input power 102mWig
SAR for nominal Body TSL parameters natmalized to 1W 41.2mW Jg £ 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Body TSL Candition
SAR measured 250 mW Input power 537mWig
SAR for nominal Body TSL parameters normalized 1o 1W 21.6 mW g £ 20.4 % (k=2)
Certificate No: Z15-97117 Page3of 8
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Appendix
Antenna Parameters with Head TSL
Impedance, iransformed lo feed point 51.0042.72)0
Retun Loss - 30.8d8

Antenna Parameters with Body TSL

Impedanca, transformed lo feed point 48,400+ 3950
Relurn Loss -27.3d8

General Antonna Parameters and Design

[ Esectical Detay (one direction) | 1.301 s |

After long lerm use with 100V radialed 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-signats. On some
of the dipoles, small end caps are added to the dipole arms in order 1o Improve matching when loaded
accerding 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
conneclions near the feedpoint may be damaged.

Additional EUT Data

[ Manutactured by | SPEAG

Centificate No: ZI15-97117 Pagedof 8
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DASYS Validation Report for Head TSL Date: 09.16.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MIz; Type: D1900V2; Serial: D1900V2 - SN: 54162
Communicstion System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o = 1.378 S/m; er = 40.94; p =~ 1000 kg/m3
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

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

» Scnsor-Surface: 2Zmm (Mechanical Surface Detection)

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

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Seriai: 1161/]

«  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14,6.10 (7331)

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

Reference Value = 104.1V/m; Power Drift = -0,02 dB

Peak SAR (extrapolated) = 18.0W/kg

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

Maximum valie of SAR (measured) = 14.2 Wikg

-3.51
-7.02
-10.52

-14.03

17.54 L : — Ce—

0dB = 14.2 W/kg = 11.52 dBW/kg

Certificate No: Z15-97117 Page Sof &
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Impedance Measurament Plot for Head TSL
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DASYS Validation Report for Body I'SL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MTiz; Type: D1900V2; Serial: D1900V2 - SN: Sd162
Communication System: UID 0, CW; Frequency: 1900 MIz;Duty Cycle: 1:1
Medium parameters used: £'= 1900 MIlz; o = 1.507 S/m; &, = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configumtion:

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

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

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

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

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

System Performance Check/Zoom Scan (7x7x7) (7x7x7VCube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5Smm

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

Peak SAR (extrnpolated) = 18.4 Wikg

SAR(1 g) = 10,2 Wikg; SAR(10 g) = 537 Wikg

Maximum value of SAR (measured) = 14.7 W/kg

dg
]

-3.40

6,79

-16.19

-13.58

-16.98

0dB = 14,7 Wikg = 11.67 dBW/kg

Certificate No: Z1597117 Page 7 of 8
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Impedance Measurement Plot for Body TSL

b s fibisadbiin
000 T vea0  ITTR B

40.00
Jo.m
20,00
10.¢0
0.030
-10.00
-19.00
-10,00
~40.90

~30.00

PR =11 seith (e )0 Scale 41,0000 (1 0e))
31 1.0000000 GHz 48.302 0 1.9M7 0 33, ﬂ"“\

A

Certificate No: Z15-97117

Report No.: WT158005435

Pagegofs

g

Page 17 of 60



A
o "I,?

*  In Cotaboration with & /
TTL Sbes g S
CALIBRATION LABORATORY %@
% <
Add No.51 Xueyuan Rood, Haidien Districe, Beijing, 100191, China “, & IBRA
Tek: 286-10-62104633-2079  Fax: +ts|mgun-zsu m A o510
E-mail: etth@chinate] com Limpctvewwchimattl.co
Client sSMQ Certificate No:  Z15-97122

Object D2450V2 - SN: 818

R FD-211-2-003-01
Calibration Procedures for dipole validation kits

Calibration dale: Seplember 14, 2015

TmmlaMmcmmuumwwwmwmmmmmmuuma
measuremants(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 laboratory facility. environment temperature(22+3)C and
humidity<70%.

Calibration Equipment used (M TE crilical for callbration)

Primary Standards D # Cal Date(Calibrated by, Ceriificate No) __ Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Power sensor NRP-Z91 | 101547 01-Ju-15 (CTTL, No.J16X04266) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAGN0.EX3-3848_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG No. DAE4-810_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) Feb-16
Name Function nature
Colbraled by: Zhao Jing SAR Tes! Engineer el
Reviewed by: Qi Dianyuan SAR Project Leader 7}63 3
Approved by, Lu Bingsong Deputy Director of the laboratory TVLN‘WZ

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

Centificate No: Z15-97122 Page 1 of 8
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Add: NoS1 Xecyuan Road, Hasdion Disteiel, Beljbag, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mnil: el@chinamlcom Hitp:#wwwchinsil.on
Glossary:
TSL tissue simulating fiquid
ConvF sensitivity in TSL / NORMx,y.z
NIA nolt 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

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

Additional Documentation:
d) DASY4/5 Systern Handbook

Mothods Applied and Interpretation of Parameters:

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

« 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 to the body axis.

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

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

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

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

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

Centificate No: Z15-97122 Page2of 8
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* InColaboration with
. .00 AR
CALIBRATION LABORATORY

Add: No.5 | Xueywan Road, Haidian District, Befjing, 100191, China
3046332501

Centificate No: 215-97122

Tel 486 10-62304613-2009  Fux: +86-10.62
E-meail- etrdf@chinastl.com Hopathwww.clinattl.on
Measurement Conditions
DASY as far as nol given on page 1.
DASY Version DASYS52 52881222
Extirapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, dz = 5 mm
Frequency 2450 MHz £ 1 Mz
Head TSL parameters
The fobowing paramaters and calcudations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 20°'C 302 1.80 mholm
Measurod Head TSL parameters (220202)*C 390+6% 183 mhoim £ 8%
Head TSL temgperature change during test <10°C - —
SAR result with Head TSL
SAR averaged over 1 o’ (1 g) of Head TSL Candition
SAR measured 250 mW input power 133mWig
SAR for nominal Head TSL paramelers normaized to 1W 52,7 mW fg £ 20.8 % (k=2)
SAR averagoed over 10 cmn” {10 g) of Head TSL Condition
SAR maasured 250 mW inpul power B MW /g
SAR for nominal Head TSL paramaters normalized 1o TW 24.8 mW /g £ 20,4 % (ke2)
Body TSL parameters
The following parameters and calculations were applied.
Temporature Pormittivity Conductlvity
Nominal Body TSL parameters 220°C 52,7 1.95 mhaim
Measured Body TSL parameters {220102)°C 51026% 1.94 mho/m £ 8 %
Body TSL temperature change during test <10°C — —
SAR result with Body TSL
SAR averagoed over 1 cni’ (1 g) of Body TSL Condilion
SAR measured 250 m\W input power 128mW/ig
SAR for nominal Body TSL parameters normalized to 1W 51.1 mW /g £ 20.8 % (k=2)
SAR averagod ovor 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW inpul power 59 mWig
SAR for nominal Body TSL parameders narmalized to 1W 23.9 mW ig £ 204 % (k=2)

Report No.: WT158005435
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@ In Collsbocation with

Add: NouST Xuoyean Road, Hakdan Disteict, Beljiag, 10019), Clina
Tek: 436-10-62304613-2079 Fax: #86-10.62304633-2504

E-ail: el chinanil.com Hitlpa#oww.chinsih.co

Appendix
Antenna Parameters with Head TSL

kmpedance, Wransformed to feed paint 5200+ 4 A0
Return Loss - 26,48
Antenna Parameters with Body TSL
Impedance, iranstormed 1o fead point 4040+ 4750
Return Loss < 26448
General Antenna Parameters and Design
| Erectricai Detay (onw direction) | 127108 |

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

be measuwred,

The dipole is made of standard semirigid coaxial cable. The cenler conduclor of the feeding line Is directly
connected to the second arm of the dipole, The anienna 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
aceording 1o the position as explained in the "Measurement Conditions™ paragraph. The SAR dala are not
affected by this change. The overall dipole lenglh 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

[ Manutactured by [

SPEAG

Certificate No: Z15-97122 Page dof &

Report No.: WT158005435
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Add: No. 51 Xueyean Read, Haidian District, Beiling, 100191, Cluaa
Tel: +36-10-62300631-2079 Fax: +86-10-62304633-250
E-mail: ctl@chinat].com Hetpethaww.chimail.cn

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: f=2450 MHz; o = 1.831 S/; er = 39.04; p = 1000 kg/m3
Phantom scction; Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Cenfiguration:

Probe: EX3DV4 - SN3846; ConvF(6.56, 6.56, 6.56); Calibrated: 9/24/2014;
Sensor-Surface: 2mm (Mechanical Surfice Detection)

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

Phantom: Triple Flat Phantom S.1C; Type: QD 000 P51 CA; Serial: 1161/1
Measurement SW: DASYS2, Version 52.8 (B); SEMCAD X Version 14.6.10 (7331)

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

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

Penk SAR (extrapolated) = 27.0 Wikg

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

Maximum value of SAR (measured) = 20.3 Wrkg

-13.28

“17.70

L.

0dB =20.3 Wikg = 13.07 dBW/kg

-22.13

Certificate No: Z15-97122 Pagesof s
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Add No.51 Xueywan Read, Haldian District, Beijing, 100191, China
Tel: 186-10-62304613-2079 Fax: +86-10-62304613-2504
E-mail: crbi@chinaitl.com Hetpiwwrw.chinatl.on

Impedance Measurement Plot for Head TSL
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Add: No.51 Xucywan Road, Haidian District, Beijing, 0191, Ching
Tek: +86-10-62304631-2079 Faoc 1 26-10-62304633-2504
Femail: e chioatd com Higpetiwww chdsattl cn

DASYS Validation Report for Body TSL Date: 09.142015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: £= 2450 MHz; o = 1.944 S/m; &, = 51.85; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEEANEC/ANSI C63.19-2007)
DASYS Configuration:

Probe: EX3DV4 - SN3846; ConvF(6.9, 6.9, 6.9); 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; Serial: 1161/1
Measurement SW: DASYS2, Version 52.8 (8), SEMCAD X Version 14.6.10(7331)

.- " s s 0

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

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

Peak SAR (extrapolated) = 26.7 Wikg

SAR(1 g) = 12,8 Wikg; SAR(10 g) =5.99 W/kg

Maximum value of SAR (measured) = 19.5 Wikg

-4.37

-8.74

-3

-17.48

-21.85

0dB=19.5 W/kg = 12,90 dBW/kg

Certificate No: 215-97122 Page 70l 8
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TTL In Collsboration with
CALIBRATION LABORATORY

Add: No. 51 Xueyunn Road, Haidinn District, Bedjing, 100191, China
Tek: 486-10-62304633-2079 Pac: 486-10-62304633-2504
E-annil; cttl@chinatit com Hip-Fwwwehinattlen

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, g Schwelzerischer Kallbrierdienst
Schmid & Partner e G Service sulsse détalonnage
Engineering AG S & Servizlo svizzero dl taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland 1@,\3 S swisa Calibration Service
ol
Accredited by the Swiss Accredilation Senvics (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service s one of the signatories to the EA
Muititateral Agreament for the recognition of calibration certificates

cient ~ MRT-CERT (Auden) Certificate No: D2600V2-1074_Jan14

CALIBRATION CERTIFICATE

Qbject D2600V2 - SN: 1074

Calibralion procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calitration date: January 13, 2014

Thés calibeallon cerlilicata documents the traceabilily to national standards, which realize e plhysical unils of measuremants (SI).
The measuraments and the uncenamlios with confidence probabifty are given an (he lollowing pages ard are parl of 1he corilicate.

All calibrations have been conducied in the closed laboratory lacllity: envirenmant tempesature (22 + 3)°C and humidily < 70%.

Calibration Equipment used (MATE witical for calibiation)

Primary Standads nn Cal Dals (Cerlliicate No,) __ Schoduled Caltiration

Powes meler EPM-4424A GB37480704 08-Oct-13 (No, 217-01827) Oct-14

Power sensor HP BAB1A US37292783 09:Qct-13 (No, 217-01827) Ocs-14

Power sensor HP B4B1A MY41092317 09-Oct-13 (No, 217-01828) Oct-14

Referance 20 dB Aflonuator SN: 5058 (20k) M-Apr-13 (No. 217-01736) Apr-14

Type-N mésmatch combination SN: 5047.3 /06327 M-Apr13 {No, 217-01738) Apr-14

RAederonce Probe ESIDV3 SN: 3205 30-Dec-13 (No, ES3-3205_Dec13) Dec-14

DAE4 SN: 601 26-Apr-13 (No. DAE4-601_Apri3) Apir-14

Secondary Slandasds D#¥ Check Date (In house) Schoduled Check

RF genarator RE&ES SMT-08 100005 04-Aug-99 (In house chack Oct-13) In house check: Oct-16

Network Analyzer HP 8753F US37390585 84206  18-0ct-01 (fin heuse check Oct-13) In house chack: Oct-14
Name Funclion Skinatwre

Catrated by. Israe EFNaoug Laboralory Tochnician

Approvad by: Katja Pokovie Technical Manager /f %

Issued: Jamsay 13, 2014

This calibration cortificate shall not b reproduced axcepl in full without witlen approval of the laboralory.

Cerlificate No: D2600V2-1074_Jan14 Page 10f 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasso 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di tarstura
Swiss Colibration Service

Accredited by e Swiss Accreditation Service (SAS) Accreditation No,: SCS 108
The Swiss Accreditalion Service Is one of the signatories to the EA
Muitilateral Agreemant for the recognition of callbration 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) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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%.

Certificato No: D2800V2-1074 Jani4 Page 2 of 8

Report No.: WT158005435 Page 27 of 60



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductlvity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mhao/m
Measured Head TSL parameters (220+0.2)°C 388+6% 2,00 mho/m 2 6 %
Head TSL temperature change during test <05"C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg
SAR lor nominal Head TSL parameters normalized o 1W 57.4 Wika £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input powear 6.42 Wikg
SAR for nominal Head TSL parameters normalized to 1W 26.5 W/kg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220202)°C 514+6% 218 mho/m +6 %
Body TSL temperature change during test <05°C e
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.8 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 54,7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.12 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 24.3 Wikg + 18.5 % (k=2)

Certificate No: D2600V2-1074_Jan14

Report No.: WT158005435
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.7Q-6.0jQ
Relurn Loss -244dB
Antenna Parameters with Body TSL
Impedance, ransformed o feed point 4B88Q-50jQ
Return Loss -242dB
General Antenna Parameters and Design
| Etectrical Delay {one direction) | 1.149 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly 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 arma in order to improve malching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by Ihis change. The overall dipole length is sfil

according to the Standard.
No excessive forca must be applied to the dipole arms, because they might bend or the solderad conneclions near the
feedpoint may be damaged.
Additional EUT Data
Manutaciurad by SPEAG
Manufaclured on July 17, 2013

Centificate No: D2600V2-1074_Jan14

Report No.: WT158005435
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DASYS5 Validation Report for Head TSL

Date: 13.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; o = 2 S/m; £ = 38.8; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe; ES3DV3 - SN3205; ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25.04.2013
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOODPSOAA; Serial: 1001
« DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.2 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.42 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

10,40
15,50
20,80
-26.08
0dB = 18.6 W/kg = 12,70 dBW/kg
Caertilicate No: D2600V2-1074_Jan14 Paga Sof 8
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Impedance Measurement Plot for Head TSL

13 Jan 2014 14:58:34
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DASYS5 Validation Report for Body TSL

Date: 13.01,2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1074

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters vsed: f= 2600 MHz; o = 2.18 S/m; &= 51.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS52 Configuration:

« Probe: ES3DV3 - SN3205; ConvE(4.24, 4.24, 4.24), Calibrated: 30,12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 95.091 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.7 Wikg

SAR(I g) = 13.8 W/kg; SAR(10 g) = 6.12 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

1h.68

20,69

8 Al

0dB =183 W/kg = 12.62 dBW/kg

26,00

Cortificate No: D2600V2-1074_Jan14 Page 7 ol 8
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Impedance Measurement Plot for Body TSL

13 Jan 2014 14:58:42
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirnsse 43, 6004 Zurich, Switzoriand

s Scivealzerincher Kalibrierdlonst
P Sarvics sulsse détalonnage

Servizio svizzero d taratura
S swiss Calibration Service

Accredited by the Swiss Accrediation Service (SAS)
The Swiss Accreditation Service 15 one of the signatories 1o the EA
Multilaterat Agreement for the recognition of callbration centificates

client  SMQ (Auden)

CALIBRATION CERTIFICATE
Ovject D5GHzV2 - SN: 1185
Caibestion procedurs{s) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

Calibraion dute; August 22, 2014

This ocalibration oenificeto tho traceabilly o national standstds, wiich reaizo the phys d unids of Sh

TMWWNMWWWMmMuMMm“deMMM

Al calivrations have been conducted n 1o closed lab y bachiny. P {22 £ 3)°C and humidity < 70%.

Cavibyation Equipment used (METE crilloa! bor calioration)

Standards D& Cal Dale {Certilicats No.) Scheduled Calibration i

Powor males EPM-442A GHAT4B0704 00.0c-13 {No. 217-01827) Oct-14

Powar sensor HP B485A Us3raezres 09.0cl-13 (Mo, 217.01827) Oot-14

Power sensor HP 84817 MY41082317 08-Ocl-13 (Mo, 217-01828) Oct-14

Haforerce 20 ¢B Allosvimor SN 5058 (20%) 03-Apr-14 (No, 217-01018) Apr1s

Type N mismaich combination SN: B047.2 / 06327 03-Apt-14 (No, 247-01621) Apr15

Reterence Piche EX3DVA SN: 3503 a0 Dec-13 (No. EX3-3803_Dectd) Doc-14

DAE4 SN 601 18-Aug-14 (No. DAEA-601_Aug14) Aug-15

Secondary Standands Dy Chack Dato (in house) Schedulod Chock

AF genarator &S SMY-06 100005 04-Aug-09 (in house check Cct-13) In house chock: Oct-16

Network Analyzer HP 8753E USI7300485 54206 18-Oct-01 (in howsa chack Oct-13) I house oheck’ Oct-14

Namo Funcilon Sigrature

Caltbrated by: Jeton Kastrati Laboratory Techniclan t (

Aproved by. Katja Pokowc Technical Manager (%
tssued: August 22, 2004

Thiss calration ceriicate shal nol bo reproduced except In full without wiillon aggroval of the kaboralody.
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Calibration Laboratory of g@% §  Sehweizarischer Kalibrisrcienst
Schmid & Pariner Service sulsse d'éalonnage
Engineering AG % C gervirio svizzero di taraturs
Zoughausstrasse 43, 6004 Zurich, Switzerland a@i SR/ S Swias Cobration Sarvica
Accrodied by the Sviss Accrediation Sorvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditalion Servico 1s one of the signatories lo the EA
Mutilateral Agreoment for the recogaition of calioration 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) IEC 62209-2, “Evaluation of Human Exposure 1o Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2. "Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters®,
March 2010

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W al 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 systom configuration, s far as not given on page 1.

DASY Version DASYS vsz.88
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacet
Zoom Scan Resclution dx, dy = 4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz « 1 MMz
5300 MHz & 1 MHz
Frequency 5500 MHZz = 1 MHz
5600 MHz = 1 MHz
5800 MHz = 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.88 mho/m
Measured Head TSL parameters (220+02)°C 34T7206% 4.48 mho/im £ 6 %
Head TSL temperature change during test <05°C e —
SAR resuit with Head TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Conddition
SAR measured 100 mW Input power 7.89 Wikg
SAR for nominal Head TSL parameters nomatkzed to 1W 78.2 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW inpul power 227 Wikg
SAR for nominal Head TSL paramelers noemalized o 1W 22.4 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5300 MHz

The following paramelers and caloulations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 35.9 4.76 mho/m

Measurod Head TSL parameters (220+02)°C 345+6% 4.57 mho/m £6 %

Head TSL temperature change during test <05°C - ree
SAR result with Head TSL at 5300 MHz

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

SAR measured 100 mW Input powar 842 Wikg

SAR for nominal Head TSL parameters normalized o 1W B83.4 W/ kg = 19.9 % (k=2)

SAR averaged over 10 om” (10 g) of Head TSL condition

SAR measwed 100 mW Inpul power 2.42 Whg

SAR for nominal Head TSL parameters nomalized to TW 23.9 Wikg + 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The foliowing paramaters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 20°C 356 4,68 mho/m

Moasured Head TSL parameters {220202)°C N326% 4.76 mho/m = 6 %

Head TSL temperature change during test <05°C e awe
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 ¢m” (1 g) of Head TSL Condition

SAR maasured 100 mW Inpul power 8.680 Wikg

SAR for nominal Head TSL parameters nomakzed 1o 1W 85,2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 247 Wikg

SAR for nominal Head TSL paramelers normalized 1o 1W 24.4 Wikg = 18.5 % (k=2)
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Head TSL parameters at 5600 MHz

Tha following paramaters and calculations were d.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

Measured Hoad TSL parameters (220+02)"C M126% 4,86 mho/m £ 6%

Head TSL temperature change during test <05°C e
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 om® (1 g) of Head TSL Condlition

SAR measwed 100 mW input power B.43 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83,4 Wkg 2 19.9 % (k=2)

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

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Head TSL paramelers noimalized 1o AW 23.7 Wikg = 19,5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and caloulations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5,27 mhofm

Measured Head TSL parameters {220:02)"C 339+6% 5.06 mho/m £ 6 %

Head TSL temperature change during test <05°C - -
SAR resuit with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.86 Wixg

SAR for nominal Head TSL parameters normalized 1o 1W 78.8 W/kg £ 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition

SAR measured 100 mW Input power 2.28 Wikg

SAR for nominal Head TSL parameters normalizad to 1W 22.3 Wikg = 19.5 % (k=2)
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Head TSL parameters at MHz

The following parameters and calculations were
Temperalure Permittivity Conductivity

Nominal Head TSL parameters 220°C mho/m

Measured Hoad TSL parameters (220+02)°C +6% mhofm 6 %

Hoad TSL temperature change during test <05*C e e
SAR result with Head TSL at MHz

SAR averaged over 1. cm” (1 g) of Head TSL Concition

SAR measured mW inplst power

SAR for nominal Head TSL parameters normealized to 1W Wikg + 19.9 % (k=2)

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

SAR measured mW input power

SAR for nominal Head TSL paramelars normalized 1o 1W Wikg = 19.5 % (ke2)
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Body TSL parameters at 5200 MHz

The following paramelets and calculations were
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 49.0 5.30 mho'm

Measured Body TSL paramelors (220+02)°C A7026% 5.32 mho/m £ 6 %

Body TSL temperature change during test <05°C e -
SAR resuit with Body TSL at 5200 MHz

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

SAR measured 100 mW input power 7.63 Wikg

SAR for nominal Body TSL parameters normalized to 1W 75.7 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measwed 100 mW inpul power 212 Wikg

SAR for nominal Body TSL parameters normafiized to AW 21.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The . and calculations were
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.42 mha/m

Measured Body TSL parameters (22.04+0.2)°C 48B+6% 6.45 mho/m 26 %

Body TSL temperature change during tes! <06°C e ee
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 om’ (1 g) of Body TSL Condifion

SAR measured 100 mW inpul power 7.0 Wikg

SAR for nominal Body TSL parameters nosmalized to 1W 78.3 Wikg £ 19.9 % (k=2)

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

SAR measurad 100 mW input power 222 Whkg

SAR for nominal Body TSL pararmeters normalized to 1W 22.0 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The |

he following parameters and calculations were applied.
Temperature Pormittivity Conductivity

Nominal Body TSL parameters 220°C 486 5.65 mho/m

Moasured Body TSL parameters (2201 02)°C 465=8% 5,71 mho/m =6 %

Body TSL temperature change during test <05°C ——
SAR result with Body TSL at 5500 MHz

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

SAR measured 100 MW input power 8.25 Wikg

SAR for nominal Body TSL pawameters normalized to 1W 81.8 Wikg + 10.9 % (ke2)

SAR averaged over 10 em’ (10 g) of Body TSL condstion

SAR measured 100 mW Inpul power 229 Wkg

SAR for nominal Body TSL paramaters normmalized 10 1W 22.8 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5600 MHz

Th following parameiers and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL paramoters 220°C 485 5,77 mhoim

Measured Body TSL paramelers (22.0+02)°C 463 46% 5.84 roho/m + 6 %

Body TSL temperature change during test <05°C e e
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 cm® {1 g) of Body TSL Condition

SAR measured 100 mW Input power 841 Wihkg

SAR for nominal Body TSL parameters nommalized 1o 1W 83.3 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 100 mW input power 233 Wiy

SAH for nominal Body TSL paramelers normalized to 1W 23.0 Wikg = 19.5 % (k=2)
Contlificate No: DSGHzV2-1165_Augt4 Pago 8ot 17

Report No.: WT158005435 Page 41 of 60



Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 402 6,00 mho/m
Measured Body TSL paramaters (220£02)°C 460:8% 6,12 mho/m £ 6 %
Body TSL temparature changa during test <05°C -

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Candition
SAR measured 100 mW input power 7.75 Whg
SAR for nominal Body TSL paramelers nomalized 10 1W 76.8 Wikg = 19.9 % (ke2)
SAR averaged aver 10 cm® (10 g) of Body TSL candition
SAH moasured 100 mW Ingut power 215 Wikg
SAR lor nominal Bedy TSL paramelers normalized o 1W 21.3 Wikg = 19.5 % (k=2)

Body TSL parameters at MHz
The following paramaters and calculations were applied.

Temporalure Permittivity Conductivity
Nominal Body TSL parameters 220°C mhoim
Measured Body TSL paramaters (220402)°C +6% mho/m £6 %
Body TSL temperature change during test <05°C e e

SAR result with Body TSL at MHz

SAR avoraged over 1cm® (1 g) of Body TSL Condition

SAR measured mW inpul power Wikg

SAR for nominal Body TSL parameters normalized to 1W Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured mw input power Wikg

SAR for nominal Bady TSL parameters normalized to 1W Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 4880-7510

Retum Loss -223d8
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed 10 feed point 51.1Q-25i0

Retun Loss .31.44dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed ko feed point 5050+05)0

Retwn Loss -43.1 dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, iransformed 10 feed polnt s532Q-16i

Return Loss -29.3dB
Antenna Parameters with Head TSL at 5800 MHz

impedance, transformed to feed point §5590Q+060Q

Relum Loss -25.0 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, ransformed to faad point A000Q-640

Retum Loss -23.7d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed o feed point 51.30-28i0

Roturn Loss -30.4 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, translormed to feed point 5040+05iQ

Relurn Loss -43.7d8
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, fransformed to feed point 5420 +00jQ
Relurn Loss -279dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed 1o feed point 590 +22|02
Retum Loss -234d8

General Antenna Parameters and Design

[ Etectrical Detay (one direction) | 1206 ns B

After long term use with 100W radiatad power, mwammdlmdmmhh@m“nbommm.

according to the Standard.
MMWMN!WbMMW,W!WMMM«MMWW!M
teadpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manulactured on April 01, 2014
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DASY5 Validation Report for Head TSL
Date: 20.08.2014

Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1185

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 M1z, Frequency: S800 MHz

Medium parameters used: f= 5200 MHz; o = 4.48 §/m; & = 34.7, p = 1000 kg/m’ , Medium parameters
used: = 5300 MHz: 6 = 4.57 S/m; &, = 34.5; p = 1000 kg/m” , Medium parameters used: f = 5500 MHz; o =
476 Sin; & = 34.3; p = 1000 kg/m® , Medium parameters uscd: [ = 5600 MHz; o = 4.86 S/m; & = 34.0p=
1000 kg/m® , Medium parameters used: { = 5800 MHz; o = 5.06 S/m; &, =33.9;p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.52, 5.52, 5.52); Calibrated: 30.12.2013, ConvF(5.2,5.2, 52);
Calibated: 30,12.2013, Convi(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.86, 4.806, 4.86);
Calibrated: 30.12.2013, ConvF(4.91, 4.91, 4.91); Calibrated: 30.12.2013;

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

«  Blectronics: DAE4 Sn601; Calibrated: 18.08.2014

+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
+ DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 66.54 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR(] g) = 7.89 W/kg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, t=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 67.97 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 31,1 Wikg

SAR(1 g) = 8.42 W/kg; SAR(10 g) = 2.42 Wikg

Maximum value of SAR (measured) = 19.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHzZoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=) 4mm

Reference Value = 67,14 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 33.0 Wkg

SAR(1 g) = 8.6 W/kg; SAR(10 g) = 247 W/kg

Maximum value of SAR (measured) = 19.8 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, disi=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=].4mm

Reference Value = 65.77 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) = 8.43 Wikg; SAR(10 g) = 2.4 W/ky

Maximum value of SAR (measured) = 20.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.39 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(1 g) = 7.96 Wkg; SAR(10 g) = 2.26 Wikg

-6.00

-12.00

<18.00

-24.00

-30.00

0dB = 19.0 Wikg = 12,79 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 22.08.2014

Test Laboratory: SPEAG, Zurich, Switzerdand
DUT: Dipole SGHz; Type: DSGHzV2; Serinl: DSGHzV2 - SN: 1185

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: = 5200 MHz; 0 = 5.32 S/m; & = 47; p = 1000 kg/m' , Medium pammeters used; f
= 5300 MHz; 6 = 5.45 S/m; & = 46.8; p = 1000 kg/m” , Medium parameters used: = 5500 MHz; 6 = 5.71
S/m; &, = 46.5; p = 1000 kg/m" , Medium parameters used: = 5600 MHz; o = 5.84 S/m; &, =463, p = 1000
kg/m’ , Medium parameters used: £ = 5800 MHz; o = 6.12 S/m; g, = 46; p = 1000 kg/m'

Phantom section: Flat Section

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

DASYS52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvEF(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.76, 4.76,
4.76); Calibrated: 30,12,2013, ConvIi{(d,52, 4.52, 4.52); Calibrated: 30.12.2013, ConvF(4.3, 4.3, 4.3),
Calibrated: 30.12.2013, ConvF(4.47, 4.47, 4.47); Calibrated: 30.12.2013;

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

« Electronics; DAEA Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.57 V/im; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g) = 7.63 Wikg; SAR(10 g) = 2.12 W/kg

Maximum vaiue of SAR (measured) = 17.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 60,58 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 31.9 Wrkg

SAR(] g) = 7.9 Wikg; SAR(10 g) = 2.22 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=].4mm

Reference Value = 60.71 V/im; Power Drift = 0.02 dB

Peak SAR (eximpolated) = 35,5 Wikg

SAR(I g) = 8.25 Wrkg; SAR(10 g) = 2.29 W/kg

Maximum valoe of SAR (measured) = 20.3 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=14mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.71 V/im; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 37.2 W/kg

SAR(] g) = 8.41 W/kg; SAR(10 g) = 2,33 W/kg

Maximum value of SAR (measured) = 20.8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Valuc = 56.97 V/m; Power Drift = 0.01 dB

Peik SAR (extrapolated) = 36.1 W/ikg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 19.6 Wikg
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0dB = 19.6 W/kg = 1292 dBW/kg
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Impedance Measurement Plot for Body TSL
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Add: No.$1 Xucywss Road, Haldinn District, Besjing. woo:lvcu z“/ﬁ\‘}? ALIBRA
3 . . “, O
Tel: +86-10.62304633-2258  Fax: +86-| 0-62304633-2209 W " No. uI'v%"
E-mail: cutg@xhinasil.com Hp:tiww chivatthen
Ciient :  SMQ Certificate No: Z16-97033
CALIBRATION CERTIFICATE ' ‘
Object DAE4 - SN: 876
Calibration Procedure(s) FD-211-2-002-01
Calibration Procedure for the Data Acquisition Electronics
{DAEX)
Calibration date: March 09, 2015

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

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

Calibration Equipment used (M&TE crifical for calibration)

Primary Standards l D# Cal Date(Calibraled by, Certificate No.) Scheduled Calibration

Process Calibrator 763 | 1971018 01-July-14 (CTTL, No:J14X02147) July-15

Name Function , nature
Calibrated by: YuZongying  SAR TestEngineer Z.-tﬂ‘b
i QiDianyuan  SAR Project Leader =S

Approved by: Lu Bingsong Deputy Director of the laboratory

Issued: March 10, 2015
This calibration certificate shall not be reproduced except In full withoul written approval of the laboratory.

Certificate No: Z15-97033 Page | of 3
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Add: No,51 Xuveywan Road, Haidisn Distriet, Beljing, 100191, Ching
Tek: +86-10-62304633-221% Fax: +86-10-62304633-2209
E-maik: ctthigchimatl.com Hup: Mo chinattl.on
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 Voitage 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: Z15-97033 Page 20f 3
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Add: No 31 Xueyum Read, Hasdinn District, Beijing, 100191, China

Tel: +86-10.62304633-221H

E-emil; cnl@ehinmil com

DC Voltage Measurement
AJD - Conventer Resolution nominal
High Range: LS8 = 8.1uV, full range = 100, 4300 mvV
Low Range: LS8 = 61nV, full range
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Fax: +86-10-623M631-2209
HitpSwww.chioatt] e

= -1 #3mV

T

| Calibration Factors X Y z

' High Range 405 537 £ 0 15% (k=2) | 405.188 £ 0.15% (k=2) 405.399 + 0.15% (k=2)

: Low Range 3.90003 £ 0.7% (k=2) | 3.97261 £ 0.7% (k=2) | 3998803 +0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

-

181.6°+1° J
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Acceptable Conditions for SAR Mcasurements 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 and DAEs
calibrated by CTTL (China Telecommunication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Pariner Engineering AG, Switzerland) and CTTL, to support
FCC (U.S. Federal Comnunications 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 to
calibration services performed by CTTL where its clients (companies and divisions of
such companics) arc 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 agreement,
while it remains valid, are applicable to SAR measurcments performed using such
equipment for supporting FCC equipment certification, These ure identified in the
following,

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

i) Free-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,

ii) 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 FOC 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 are 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
to ensure the quality of calibration services provided by CTTL under this SPEAG-
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February M, 2015

CTTL Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. CTTL shall apply the requived protocols without modification
and, upon request, provide copies of documentation to the FCC to substantiate
program implementation,

) The Inter-laboratory Calibration Evaluation (ILCE) stated in the CTTL QA
protocol shall be performed between SPEAG and CTTL at least once every 12
months. The ILCE acceptance criteria defined in the CTTL QA protocol shall be
satisfied for the CTTL, SPEAG and FCC agreements to remain valid.

b) Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by CTTL. Written confirmation from SPEAG is required
for CTTL to issue calibration certificates under the SPEAG-CTTL Dual-Logo
calibration program. Quarterly reports for all ealibrations performed by CTTL
under the program are also issued by SPEAG.

¢) The calibration equipment and measurement system used by CTTL shall be
verified before each calibration service according to the specific reference SAR
probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined ncceptance criteria specified in the CTTL QA protocol
before each actual calibration can commence, CTTL shall maintain records of the
measurement and calibration system verification results for all calibrations.

d) Quality Check of Calibration (QCC) certificates shall be performed by SPEAG m
least once every 12 months. SPEAG shall visit CTTL facilitics to verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

4) A copy of this document shall be provided to CTTL clients that accept calibration
services nccording to the SPEAG-CTTL Dual-Logo calibration program, which
should be presented to a TCB (Telecommumication Cerfification Body), to facilitate
FOC cquipment approval,

5) CTTL shall address any questions raised by its clients or TCBs relating to the
SPEAG-CTTL Dual-Logo ealibrstion program and inform the FCC and SPEAG of
any critical issues.
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Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has

adopted three-year extended calibration interval. Each measured dipole is expected

to evaluate with the following criteria  at least on annual interval in Appendix D.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated value;

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

d) The most recent measurement of the real or imaginary parts of the impedance,
measured at least annually is within 5Q from the previous measurement.
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D2600V2, serial No. 1074 Extended Dipole Calibrations

DY

% £5071C Netwerk Anatyzes A7

SSteman 4 Maiknee

f 2600Head

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

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

2014-01-13 -24.439 49.746 -6.0

2014-01-14 -25.054 -2.45 46.662 -3.084 -3.635 -2.365
2600 Body

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

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

2014-01-13 -20.0 56.758 -5.0

2014-01-14 -21.892 8.6 52.844 -3.914 -2.138 -2.862
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D5GHzV2, serial No. 1185 Extended Dipole Calibrations

r 5.2GHz Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-08-22 -20.0 48.850 -7.4
2015-08-24 -20.0 0 50.2 -6.11
5.2GHz Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-01-13 -20.0 49.018 -6.4
2015-08-24 -20.0 0 49.764 0.746 -9.9 -3.5
’ 5.8GHz Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-08-22 -20.0 56.86 0.625
2015-08-24 -20.0 0 52.365 -4.495 -0.338 -0.963
5.8GHz Body
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2014-01-13 -20.0 56.867 2.24
2015-08-24 -20.0 0 52.532 -4.338 2.85 0.61
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