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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3221

Calibration Parameter Determined in Head Tissue Simulating Media

& . o G
f [MHzI® Pe?;'iat:i':;f C°"‘:;I°;:‘)"Fty ConvF X | ConvF Y | ConvF Z | Alpha® E:‘:np;lh) (L:(r:;t)
750 419 0.89 6.36 6.36 636 | 041 | 142 | +12%
835 415 0.90 6.25 6.25 625 | 041 | 147 | £12%
900 415 0.97 6.13 6.13 613 | 035 | 163 | £12%
1750 401 137 533 533 533 | 046 | 155 | +12%
1900 40.0 1.40 520 5.20 520 | 071 | 125 | £12%
2000 400 1.40 5.12 5.12 512 | 070 | 125 | +12%
2300 395 167 477 477 477 | 059 | 145 | £12%
2450 39.2 1.80 450 450 450 | 085 | 116 | £12%
2600 39.0 1.96 435 435 435 | 076 | 126 | £12%

¢ Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +£50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
FAt frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
GAlpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3221

Calibration Parameter Determined in Body Tissue Simulating Media

2 v -n G
[f[MHz]C Pe';:';:;\‘":yp C°“‘:‘s'7::‘)":y ConvF X | ConvF Y | ConvF Z | Alpha® r::):) :::;)
750 |- 555 0.96 6.28 6.28 628 | 038 | 163 | £12%
835 55.2 0.97 6.29 6.29 629 | 044 | 154 | £12%
900 55.0 1.05 6.16 6.16 6.16 | 049 | 145 | =12%
1750 53.4 1.49 5.00 5.00 500 | 061 | 134 | £12%
1900 533 1,52 479 4.79 479 | 061 | 136 | £12%
2000 53.3 1.52 475 475 475 | 048 | 162 | £12%
2300 52.9 181 4.65 4.65 465 | 063 | 148 | £12%
2450 527 1.95 4.49 4.49 449 | 088 | 116 | £12%
2600 525 2.16 437 4.37 437 | 071 | 132 | £12%

¢ Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
FAt frequency below 3 GHz, the validity of tissue parameters (€ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
GAIpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency response (normalized)

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

=600 MHz, TEM f=1800 MHz, R22
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Error{dB]
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

f=900 MHz, WGLS R9(H_convF)

f=1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3221

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 36.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 4mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm

Certificate No: Z15-97014 Page 11 of 11
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ANNEX E: Dipole Calibration Report
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Client GCCT muoc 21597123

_A

| Object D835V2 - SN: 4d150 ; &
Culbrelion Procedante) FD-211-2-003-01
Caliteation Procedures for dipole validation W
Calibration date: September 18, 2015

This cakbration Certificate documents the traceabilty 1o national standards, which realize the physical units of
measurements(Si). 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 emvironment temperature(22:3)TC and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No,) Scheduled Calibration
Power Meter NRP2 101918 01-Jul-15 (CTTL, No.J15X04258) Jun-16
Power sensor NRP-Z91 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAGNo EX3-3846_Sep14) Sep-15
DAE4 SN 810 18-Jun-15(SPEAG No.DAE4-910_Jun15) Jun-18
Secondary Standards Des Cal Date(Calibrated by, Certificate No,) Scheduled Calibration
Signal Generator E4438C | MY4B071430  02-Feb-15 {CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673  03-Feb-15 (CTTL. No.J15X00728) Feb-16
Name Function Signature
Raviesed by: Qi Dianyuan SAR Project Leader S A
Approved by LuBingsong Deputy Director of the laboratory Vwﬁﬁ

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

Certificate No: Z15-97123 Page 1 of 8
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E-maal: cetddchinattl com Hirp:/'www.chinar).ce
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-heid
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:

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

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

o 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 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

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

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

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

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

Certificate No: Z15-97123 Page20f%
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52881222
Extrapolation Advanced Extrapolaion N )
' Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 men with Spacer
Zoom Scan Resolution dx, dy, dz= 5 mm
 Prequency :' 835 MHz & 1 MHZ
Head TSL parameters
The foowing parameters and calculations wére applied.
Tempersture Permittivity Conductivity |
Nominal Head TSL parameters 220°C 45 0.80 mho/m
Measured Head TSL parameters (220£02)°C | 42026% | 0.89mhaim£6%
| Head TSL temperature change during test <10°C - 1
SAR resuit with Head TSL B
| SAR averaged over 1 cm’ (1 g) of Head TSL Condton o]
SAR measured 250 mW input powar 237mW/g
SAR for nominal Head TSL parameters normalized 1o 1W 9.62 mW /g + 208 % (k=2)
SAR averaged over 10 ¢/’ (10 g) of Head TSL | Condition
SAR measured ) | 250 mW input power 155mW/g .
SAR for nominal Head TSL parameters normalized to 1W 82T mW/g2204 % (k-i)
Body TSL parameters
The . and calculations were applied. .
| Temperature Permittvity Coandnctivity
Nominal Body TSL parameters | 220°C 552 0.97 mhoim
Measured Body TSL parameters (220:02)°C 8028% 098 mho/m 26 % |
Body TSL temperature change during test <10°C - i
SAR result with Body TSL
| sar averaged over 1 ¢m’ (1 g) of Body TSL Conattion
SAR measured 250 mW input power 24D0mW /g
SAR for nominal Body TSL parameters normalized 1o 1W 9.55 mW /g + 20.8 % MT
SAR averaged over 10 cm’ (10 g) of Body TSL. | Condition
.SARW mmwm: 158mW/g

SAR for nomunal Body TSL parameters

I normakred o 1W

6.25 mW /g £ 204 % (k=2)

Cenificate No: 21597123

Pagesofs



GCCT Page 105 of 1

. In Collsboreson weh

T7T7 LR o 3 4

Add: No.$1 Xweyuan Road, Haidian District, Begjing, 100191, Chira
Tel: +86-10-62304613-2079 Fax; +86-10-62304633-2504
E-mail: cttl@chinattl com Hrtp:/iwww.chinanl.ca

Appendix

Antenna Parameoters with Head TSL

| impedance. transformed 1o feed point 49.10- 32010
lRenmLou - 20 548

Antenna Parameters with Body TSL

Impedance, transformed to feed pont 45.40- 5180
Return Loss - 22 8dB

| S

General Antenna Parameters and Design

Electrical Delay (one direction) 1447 ns I

After long tem use with 100W radiated power, only a slight warming of the dipoie 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 1o the second arm of the dipole The antenna is therefore shont-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

| Manutactured by ] SPEAG

Certificate No: 21597123 Page tof s
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DASYS Validation Report for Head TSL Date: 09.182015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d150
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz, o = 0.886 S/m; &, = 41.95; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/TEC/ANSI €63.19-2007)
DASYS Configuration:

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

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

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

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

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

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

Reference Value = 59.19 V/im; Power Drift = .0.02 dB

Peak SAR (extrapolated) = 3.52 Wikg

SAR(1 g) = 2.37 W/kg: SAR(10 g) = 1.55 Wikg

Maximum valuc of SAR (measured) = 3.00 Wikg

dB
0
2.0

419

6.29

438

0dB =3.00 Wkg =4.77 dBW/kg

Certificate No: 215-97123 Page sof &
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Impedance Measureament Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.18.20)5

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 835 MHz; Type: D835SV2; Serial: D835V2 - SN: 44150
Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.981 S/m. 2. = 55.99; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/NTEC/ANSI C63.19-2007)

DASYS Configuration:

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

« Sensor-Surface: 2mm (Mcechanical Surface Detection)

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

o Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P51 CA; Serial: 116171

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

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

Reference Value = 56.48 V/m; Power Drft =-0.01 dB

Peak SAR (extrapolated) = 3.59 Wikg

SAR(] g) = 2.40 W/kg: SAR(10 g) = 1.58 W/kg

Maximum value of SAR (mcasured) = 3.04 Wikg

dB ‘
0

-2.07

0 dB = 3.04 Wikg = 4.83 dBW/kg

Certificate No: Z15-97123 Page Tof &
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Impadance Maasurement Plot for Body TSL
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Calibration Procedure(s)

Calibration date

L2

This calibration Certficate documents the traceability to national standards, which realize the physical units of
measurements(S). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate

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

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date{Calibrated by, Certificate No)  Scheduled Calibration
Power Meter NRP2 101919 01-J6-15 (CTTL, No.J15X04256) Jun-18
Power sensor NRP-261 | 101547 01-Jul-15 (CTTL, No J15X04256) Jun-18
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAG No EX3-3848_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAGNo. DAE4-610_Jun15) Jun-16
Secondary Standards I0# Cal Date(Calibrated by, Certificate No)  Scheduled Calibration
Signal Generator E4438C | MY48071430  02-Feb-15 (CTTL, No.J16X00728) Feb-16
Network Analyzer ESO71C | MY46110673  03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Calibrated by Znaosng  SARTestEngineer i '
Reviewed by QiDanyuan  SARProjectlesder _
Approved b Lusingsong " Daputy Drecior of e iblmtoy “"%
Issued: Seplember 23, 2015
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 71597124 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 Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity lo 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:

e Measurament Conditions Further details are available from the Validation Report at the end
of the cenrtificate. 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 Return Loss These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required

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

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

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

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 probabillity of approximately 85%.

Certificate No: Z15-97124 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far 3s nol given on page 1 =
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolation .
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TS| 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = § mm | G
Frequency 900 MHz 2 1 MHz !
Head TSL parameters
The following parameters and calculations were applied. _
Temperature Permittivity Conductivity
Nominal Head TSL parameters | 20°%¢C 415 0.97 mhoim
Measured Head TSL parameters (220:02)'C 41926% 0.97 mhoim + 8 %
Mmmmnmcmlmj <10°C = = —l
SAR result with Head TSL i
SAR averaged over 1 _cm' (1 g) of Head TSL Conaitron _
SAR measured 250 mW inpul power 284mW /g
SAR for nominal Head TSL paramelers normalized to 1W 106 mW /g = 20.8 % (k=2)
:R averaged over 10 ¢m’ (10 g) of Head TSL Condition 4
SAR measured _l 250 mW input power 170mWig |
SAR for nominal Head TSL parameters normalized to 1W 8,83 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 55.0 1.08 mho/m
Measured Body TSL parameters | @20202°c §6326% | 1.02mhomm 6%
Body TSL temperature change during test <10°C = -
SAR result with Body TSL
SAR averagod over1_cm’ (1 g) of Body TSL Condition 2o
SAR measured 250 mW input power 284mW /g
SAR for nominal Body TSL paramelers normalized 1o 1W 108 mW /g £ 20.8 % (k=2)
SAR averaged over 10 c7t’ (10 g) of Body TSL Condition
| SAR measured | 250 mW input power \TImWig T
| SAR for nomnai Body TSI parameters | nomalizadfo 1W | 6.96 mW ig ¢ 20.4 % (k=2)

Certificate No: 21597124
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48 90- 6250
Return Loss -23908

Antenna Parameters with Body TSL

Impedance, iransformed to feed point 48.50- 8.55)0
| Retum Loss | .21.1d8

General Antenna Parameters and Design

[Elocmclodty(m direction) 1379 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 semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The anfenna 1s therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph The SAR data are not
affected by this change. The overall dipole length is still according to the Standard

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

Additional EUT Data

| Manufactured by [ SPEAG

Centificate No: Z15-97124 Page 4 of §
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DASYS Validation Report for Head TSL Date: 09.17.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V - SN: 1d073
Communication System: UID 0, CW; Frequency: 900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; o = 0.965 S/m; £ = 41.94; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

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

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

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

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PSI CA; Scrial: 1161/1

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

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

Reference Value = §9.79 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 4.00 Wikg

SAR(1 g) = 2.64 W/kg; SAR(10 g) = 1.7 W/kg

Maximum value of SAR (measured) = 3.38 Wkg

d8
0

2.22

-4.44

L.
A Nm——
0dB = 3.38 W/kg=5.29 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.17.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 900 MHz; Type: D900V2: Serial: D900V2 - SN: 14073
Communication System: UID 0, CW; Frequency: 900 MHz;Duty Cycle: 1:]
Medium parameters used: f= 900 MHz; o = 1.023 S/m; g, ~ 55.31; p = 1000 kp,"m‘
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

¢ Probe: EX3DV4 - SN3846; ConvF(8.93,8.93, 8.93), Calibrated: 9/24/2014;

e 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/)

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

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

Reference Value = 58,36 V/m; Power Dnift = .0.01 dB

Peak SAR (extrapolated) = 3.96 Wikg

SAR(1 g) = 2.64 W/kg; SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.36 W/kg

a8 [ =
0

1-2.18

e

0dB=3.36 Wkg =5.26 dBW/kg
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CALIBRATHON LABORATORY

Impedance Measurement Plot for Body TSL
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Client GeeT

Object

Cahbration Procedure(s)

Calibration date: September 16, 2015 i ¥ o

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

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

Calibration Equipment used (MATE critical for calibration)

Rn’msry Standards [[oF Cal Date(Cdm by, Certificate No,) Scheduled Caliration
Power Meter  NRP2 101918 01\109-15 (CTTL. No.J15X04256) Jun-16
Power sensor  NRP-281 | 101547 01-Jul-15 (CTTL, N0 J15X04256) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sap-14(SPEAGNo EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15(SPEAG N0 DAE4-910_Jun15) Jun-18

Secondary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY498071430 02-Feb-15 (CTTL, No.J156X00729) Feb-16
Network Analyzer ESO71C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature

i Bouro | sARTaEngnse i E Sl
R GiDaan | SARPusdlssds 3 7R

Approved by WwBingsong | Deputy Dvectorof "*""? ‘ ﬁl‘“"h
Issued Seaaf&er23 2015

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

Certificate No: 215.97125 Page 1 of 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “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) KDB8G65664, SAR Measurement Requiremenis for 100 MHz to 8 GHz

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpratation of Parameters:

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

« Antenna Paramefers 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 Relumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncenainty required.

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

« SAR measured: SAR measured al 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 parametars: 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 nomal distribution
Corresponds to a coverage probability of approximataly 85%.

Certificate Mo: Z15-87125 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not gven on page 1
DASY Version DASYS2 52.8.8.1222
Extrapolation Advanced Extrapoation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
;om Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz t ICM_Hz
Head TSL parameters
The following parameters and caiculations were applied,
| Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202)*C 407:6% 1.39 mho/m +.8 %
Head TSL temperature change during test| ~ <10°C | — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition ‘T
SAR measured 250 mW input power 959mW/g !
SAR for nominal Head TSL parameters notmalized to 1W | 38.7 mW Ig £ 20.8 % (k=2) |
SAR avoraged over 10 cm' (10 g) of Head TSL Condition
SAR measured 250 mW input power 513mWig
SAR for nominal Head TSL parameters normalized to 1W n.nmwmnumk-?
Body TSL parameters
The following parameters and calculatons were
Temperature Permittivity | Conductivity
Nominal Body TSL parameters 220°C 533 | 1.52 mho/m
Moasured Body TSL parameters (220102)°C 53526% 1.54 mho/m 6% |
Body TSL temperature change during test| <10 °C sis 25 —]
SAR result with Body TSL )
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 998 mW/g
‘SZ;WMMTSLW‘ normakzed to 1W :o.smwm:z;%a:z)—
SAR averaged over 10 cm’ (10 g) of Body TSL Conaiton
SAR measured ; 250 mW input power 535mwWwig &
SAR for nominal Body TSL. parameters normalizad 1o 1W Lu.:uwgzzo.uux-z)‘

Certificate No: Z15-97125
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed o leed poin! [ 47.80.2.39i0
Retum Loss | - 20,648 J

Antenna Parameters with Body TSL

Iimpedance. iransformed 1o feed point 44 90 3. 40j0
Retun Loss - 23848

General Antenna Parameters and Design

Electrical Delay (one direction) 1207 ns

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

The dipcie is made of standard semingid coaxial cable. The center conducter of the feeding line is diractly
connected to the second arm of the dipole. The antenna is therefore shont-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 appled 1o the dipole amms, because they might bend or the soldered
connections near the feedpoint may be damaged

Additional EUT Data

| Manufactured by ] SPEAG 1

Certificate No: Z15-97125 Pagedofs
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DASYS Validation Report for Head TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d173
Communication System: UID 0, CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: £ 1800 MHz; o = 1.388 S/m; er = 40.69; p = 1000 kg/m3
Phantom section: Right Section

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

o Probe: EX3DV4 - SN3846; ConvF(7.39, 7.39, 7.39); Calibrated: 9724/2014;

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

o Electronics: DAE4 Sn910; Calibrated: 6/1672013

o Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Senial: 1161/1

e Mecasurement SW: DASYS2, Version 52.8 (8): SEMCAD X Version 14.6.10(7331)

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

Reference Value = 98.90V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) ~ 16.9W/kg

SAR(1 g)=9.59 W/kg; SAR(10 g) = 5.13 Wrkg

Maximum value of SAR (measured) = 13.6 Wikg

-13.08

1635 | "

0dB ~ 13,6 Wikg = 11.34 dBW/kg

Centificate No: 21597125 Page Sof &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.16 2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d173
Communication System: UID 0, CW; Frequency: 1800 MHz;Duty Cycle: 1:]
Medium parameters used: f = 1800 MHz; o = 1.542 S/m; & = 53.46; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN3846; ConvF(7.27, 7.27, 7.27), Calibrated: 9/24/2014;

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

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

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

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

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

Reference Value = 96.73 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.5 W/ke

SAR(1 g) = 9.98 W/kg: SAR(10 g) = 5.35 W/kg

Maximum value of SAR (mcasured) = 14.0 Wikg

-3.25

-13.80

-16.25

0dB = 14.0 W/kg = 11.46 dBW/kg

Certificate No: Z15-97125 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Object D1900V2-SN: 5070 -
Calibration Procedure(s) FD-211-2:003-01 g
Calibration date: September 16, 2015 4 d F

This calibration Certificate documents the traceability to national standards, which realze the physical units of
measurements{Sl). The measurements and the uncertainties with confidence probabilty are given on the following |
pages and are part of the certificate.

All calbrations have been conducted in the closed laboratary faciity: environment temperature(22+3)C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Cerificate No)  Scheduled Calibration
Pawer Meter NRP2 101919 01-Ju-15 (CTTL, No.J15X04258) Jun-16
Power sensor NRP-Z91 | 101547 01-Jul-15 (CTTL, No J15X04258) Jun-16
Reference Probe EX3DV4 | SN 3846 24-Sep-14(SPEAGNo EX3-3846_Sep14) Sep-15
DAE4 SN 910 16-Jun-15({SPEAG No DAE4-810_Jun15) Jun-16
Secondary Standards D # Cal Date(Cakbrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 02-Feb-15 (CTTL, No.J15X00729) Feb-16
Network Analyzer ES071C | MY46110673 03-Feb-15 (CTTL, No.J15X00728) Feb-16
Name Function Signature
Calibrated by: P . sAR i % .
i Jing “‘ T'”. =ng '3 ‘ %‘ oF a’

Reviewed by.

Approved by: Lum MM*M@ ‘*%4’1
Issued. September 23, 2015
This calibration certificate shall not be repreduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.2
MNIA not applicable or not measured

Calibration is Parformed According to the Following Standards:

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

by IEC 822058-1, “Procedure to measure the Specific Absamption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHzZ to 3GHz)", February
2005

c) KDBBB5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Dacumentation:
d) DASY4/5 System Handbook

Mathods Applied and Interpretation of Paramaotera:

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

« Antenna Paramelers with TSL. The dipale is mounted with the spacer to position its feed
point exaclly below the canter marking of the flat phantom section, with the arms oriented
paraliel o 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 connecior to the feed poinl. 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.

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

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Certificate No: Z15-97126 Pagelofs
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Measurement Conditions
DASY s configuration, 8 far as not given on page 1
| DASY Version DASYS2 52881222
Extrapolation | Advanced Exwapoiation
Phantom | Trgle Fiat Phantom 5.1C 1
I Distance Dipole Center - TSL 10 mm wih Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 1900 MHz = 1 MKz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1,40 mha/m
Measured Head TSL parsmeters (220£02)°C 40826% | 1.38mhom 6%
’ Head TSL temperature change during test <10°C — o
SAR result with Head TSL N o
SAR averaged over 1 cm’ (1) of Head TSL Condition
SAR measured 250 mW input power 986mW/g
SAR for nominal Head TSL parameters normakzed to 1W 40.2 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition [
SAR measured 250 mW input power 516mWi/ig
SAR for nominal Head TSL parameters normalized 1o 1W 208 mW /g £ 20.4 % (k=2) |
Body TSL parameters
The following parameters and calculations were applied.
! Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.82 mho/m
Measured Body TSL parametors (220202)°C 54646 % 1.51 mho/m £ 8 %
Body TSL temperature change during test <10°C - o
SAR result with Body TSL )
SAR aversged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1 mW /g
"_smumsoonsn.m normalized to 1W 40.8 mW /g = 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Candition
SAR measurad T mm—mm -. 531mWig
SAR for nominal Body TSL parameters normalzed 10 1W | 21.4 mW ig £ 20.4 % (ke=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, Iransformed to feed point 517004 960
Retumn Loss - 25808

Antenna Parameters with Body TSL

impedance, ransformed 1o feed point | 48,200 3.840
Retumn Loss <27 308

General Antenna Parameters and Design

Electrical Delay {one direction) 1289 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 centar conductor of the feeding line is directly
connected to the second arm of the dipele. The antenna is therefore short-cxcuited 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 fo the Standard

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

llmufaolured by T SPEAG
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DASYS Validation Report for Head TSL Date: 09.16.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54070
Communication System: UID 0, CW; Frequency: 1900 MHz:Duty Cycle: 1:1
Medium parameters used: {= 1900 MHz; o = [.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:

e Probe: EX3DV4 - SN1846; ConvF(7.26, 7.26, 7.26); Calibrated: 9/24/2014;

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

s Electronics: DAEA Sn910; Calibrated: 6/16°22015

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

¢ Mecasurement SW: DASY32, Version 52.8 (8). SEMCAD X Version 14.6.10(7331)

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

Reference Value = 103.0V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.9W/kg

SAR(1 g) = 9.89 W/kg; SAR(10 g) = 5.16 Wikg

Maximum value of SAR (measured) = 14.2 W/kg

-7.01

-10.51

-14.02

17.52 L ——————

0dB =142 W/kg = 11.52 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.16.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54070
Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: {= 1900 MHz; ¢ = 1.507 S/m; & = 54.56; p = 1000 kg/m’
Phantom section: Left Section
Mecasurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS Configuration

¢ Probe: EX3DV4 - SN1846; ConvF(7.15, 7.15, 7.15); Calibrated: 9/24/2014;

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

¢ Electronics: DAEA Sn910; Calibrated: 6/162015

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

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

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

Reference Value = 99.90 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.31 W/kg

Maximum value of SAR (measured) = 14.5 Wikg

-6.79
-10.19

-13.58

s

0dB =145 W/kg = 11.61 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client GeeT Certificate No:

Caiibration Procedure(s) = :
mwmgmmf ? |

Caflbration dels September 14,2015 a

This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements(S|). The measurements and the uncertainties with confidence probabdity are given on the following
pages and are part of the certificate

All calibrations have been conducted In the closed laboratory faciity: environment temperature(22:3)T and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Pmna'y Standards D # Cal Date(Calibrated by, Certificate No ) Scheduled Calibration
Power Meter NRP2 | 101619 01-Jul-15 (CTTL, No.J16X04256) Jun-18
Power sensor NRP-Z91 101847 01-Jul-15 (CTTL, No.J15X04256) Jun-18
Reference Proba EX3DV4 = SN 3846 24-Sep-14(SPEAG No.EX3-3846_Sep14) Sep-15
DAE4 SN 810 18-Jun-15(SPEAG No.DAE4-910_Jun15) Jun-16
Secondary Standards D# Cal Date{Calibrated by, Certificate No.) Scheduled Callbration
Signal Generator E4438C  MY48071430 02-Feb-15 (CTTL, No.J15X00729) Feb-18
Network Analyzer ES071C £ MY48110873 03-Feb-15 (CTTL, No.J15X00728) Feb-16
!
Signature
Calibrated by: m gmmm } I ‘i,-
Reviewed by: QiDinyuan  SAR Project Leader e P
ety 0 gong S5 ot v i 1 O
Issued: September 23, 2015
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) 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.

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 amms oriented
parallel to the body axis.

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

« Electncal 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.

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

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

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

Centificate No: Z15-97128 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 §2.8.8.1222
Extrapolation Advanced Extrapolation
' Phantom Trigle Fiat Phantom 5.1C 1
Distance Dipole Center - TSL o 10 mm - with Spacer
Zoom Scan Resolution dx, dy, dz = S mm
Frequency 2450 MHz 2 1 MHz | ‘\
Head TSL parameters
The following parameters and caloulations were applied. .
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
»—W Head TSL parameters (220202)'C 390%6% 1.83 mho/m £ 6 %
Head TSL temperature change during test, <10 °C =
SAR result with Head TSL T .
| SAR averaged over 4 cm’ (1g)ofHead TSL | Condition
SAR measured 250 mW input power 135mWig
SAR for nominal Head TSL parametars normakzed o 1W m-wuznjxmzf
SAI.VQI;oOGWQHO cm’ (10 g) of Head TSL ~ Condtion |
SAR measured 250 mW input power 626mW/g
SAR for nominal Head TSL parameters normakzed to 1W 249mWig:204% ﬂ;

Body TSL parameters
The following parameters and calcufations were applied.
Temperature Permittivity | Conductivity
Nominal Body TSL parameters 220°C 52.7 1.85 mhoim
Measured Body TSL parameters (220202)°C 519:6% 1.94 mha/m + 6 %
Body TSL temperature change during test <10°C - | —
SAR result with Body TSL
SAR averaged over1_cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 129mW/g

- SAR for nominal Body TSL parameters

normalized to 1W 51,5 mW /g £ 20.8 % (k=2)

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

Condition

SAR meassured

SAR for nominal Body TSL parameters

3

260 mW inpul power | 801 mW/g

normalized to 1W | 24,0 mW /g £ 20.4 % (kw2)

Certificate No: Z15-97128 Page 1 of 4
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Appendix

Antenna Parameters with Head TSL

Impedance, ransformed to feed point [ 50.10+ 4.84j0
! Retum Loss - 26.348

—_— —

Antenna Parameters with Body TSL

Impedance. transformad to feed point 470+ 52710
Retumn Loss -25.208

General Antenna Parameters and Design

' Elecincai Detay (one dvecton) [ 1.275ns J

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

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

No excessive foroe 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
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DASYS Validation Report for Head TSL Date: 09.14.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 815
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.831 S/m; er=39.04; p = 1000 kg/m3
Phantom section: Center Section
Measurcment Standard: DASYS (IEEEAEC/ANSI C63.19-2007)
DASYS Configuration:

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

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

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

No. 150934-SAR
Page 138 of 145

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

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

Reference Value = 107.5 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 27.3 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.26 W/kg

Maximum value of SAR (measured) = 20.5 Wikg

d8
0

-4.55

-8.10

-13.65

-18.20

LL.
25 |

0dB=20.5W/kg = 1312 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date; 09,14.2015
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN: 815
Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:]
Medium parameters used: f= 2450 MHz; o = 1 944 S/m; ¢. = 51.85; p= 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASYS5 Configuration:

o Probe: EX3DV4 - SN3846; ConvF(6.9, 6.9, 6.9); Calibrated: 9/24/2014;

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

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

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

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 94.40 V/im, Power Drift = -0.01 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.01 W/kg

Maximum value of SAR (measured) = 19.6 Wikg

48 e S —

-4.44

-8.87

-13.31

-17.74

-22.18

0dB=19.6 W/kg = 12.92 dBW/kg
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Impedance Measurement Plot for Body TSL
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Object DAE4 - SN: 893

Calibration Procedure(s) FD-211-2-002-01

(DAEXx)

Calibration date: January 23, 2015

pages and are part of the certificate.

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Certificate No: J15-97013

AT g E ol PN
[FIE i
Calibration Procedure for the Data Acquisition Electronics

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)'C and

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 01-July-14 (CTTL, No:J14X02147) July-15
\
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer
Reviewed by: Qi Dianyuan SAR Project Leader &37@2/

Approved by:

Lu Bingsong Deputy Director of the laboratory M‘?‘{

Issued: January 24, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

e 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.

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

Certificate No: J15-97013 Page 2 of 3




