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Test Laboratory: CCIS Date/Time: 06.07.2015 08:51:49

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 50%RB QPSK (0); Frequency: 1860 MHz
Medium parameters used: f = 1860 MHz; o = 1.513 S/m; ¢, = 52.414; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.63, 7.63, 7.63); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 31.0

Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: ELI v5.0; Type: QDOVAOQO02AA; Serial: TP:1208

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LTE Band 2 50%RB(20MHz) Body Bottom/Low Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.255 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.257 W/kg

SAR(1 g) =0.168 W/kg; SAR(10 g) = 0.100 W/kg

Maximum value of SAR (measured) = 0.214 W/kg

LTE Band 2 50%RB(20MHz) Body Bottom/Low Channel/Area Scan

(31x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.220 W/kg

— 0

—-3.14

-b.28

-9.42

-12.56

-15.69

0. dB = 0.220 W/kg = -6.58 dBW/Kg
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Test Laboratory: CCIS Date/Time: 06.08.2015 10:53:03

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 50%RB QPSK (0); Frequency: 1732.5
MHz

Medium parameters used: f = 1840 MHz; o = 1.536 S/m; ¢, = 52.707; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.13, 8.13, 8.13); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 31.0

Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: ELI v5.0; Type: QDOVAQ002AA,; Serial: TP:1208

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LTE Band 4 50%RB(20MHz) Body Left/Middle Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 7.237 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.204 W/kg

SAR(1 g) =0.133 W/kg; SAR(10 g) = 0.081 W/kg

Maximum value of SAR (measured) = 0.169 W/kg

LTE Band 4 50%RB(20MHz) Body Left/Middle Channel/Area Scan (31x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.178 W/kg

-3.04

-6.08

-9.12

-12.16

-15.21

0dB =0.178 W/kg = -7.50 dBW/kg
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Test Laboratory: CCIS Date/Time: 06.08.2015 11:07:56

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 50%RB QPSK (0); Frequency: 1732.5
MHz

MediéJm parameters used (interpolated): f = 1732.5 MHz; ¢ = 1.505 S/m; & = 55.13; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.13, 8.13, 8.13); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 31.0

Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: ELI v5.0; Type: QDOVAOQ02AA; Serial: TP:1208

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LTE Band 4 50%RB(20MHz) Body Right/Middle Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.719 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.0570 W/kg

SAR(1 g) = 0.038 W/kg; SAR(10 g) = 0.025 W/kg

Maximum value of SAR (measured) = 0.0483 W/kg

LTE Band 4 50%RB(20MHz) Body Right/Middle Channel/Area Scan

(831x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0484 W/kg

— 0

— -2.60

-5.21

-7.81

-10.41

-13.M

0 dB = 0.0484 W/kg = -13.15 dBW/kg
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Test Laboratory: CCIS Date/Time: 06.08.2015 11:22:27

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, LTE-FDD(USA) 50%RB QPSK (0); Frequency: 1732.5
MHz

MediéJm parameters used (interpolated): f = 1732.5 MHz; ¢ = 1.505 S/m; & = 55.13; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(8.13, 8.13, 8.13); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 31.0

Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: ELI v5.0; Type: QDOVAOQ02AA; Serial: TP:1208

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LTE Band 4 50%RB(20MHz) Body Bottom/Middle Channel/Zoom Scan

(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.932 VV/m; Power Drift = -0.39 dB

Peak SAR (extrapolated) = 0.502 W/kg

SAR(1 g) =0.317 W/kg; SAR(10 g) = 0.181 W/kg

Maximum value of SAR (measured) = 0.424 W/kg

LTE Band 4 50%RB(20MHz) Body Bottom/Middle Channel/Area Scan

(831x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.425 W/kg

— 0

— -3.47

-6.94

-10.41

-13.88

-17.356

0 dB = 0.425 W/kg = -3.72 dBW/kg
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Test Laboratory: CCIS Date/Time: 06.08.2015 22:10:55

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, LTE-FDD Band 17 (USA) 50%RB QPSK (0); Frequency:
711 MHz

Medium parameters used: f = 711 MHz; ¢ = 1.04 S/m; &, = 55.737; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.99, 9.99, 9.99); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 31.0

Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: ELI v5.0; Type: QDOVAQ002AA,; Serial: TP:1208

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LTE Band 17 50%RB(10MHz) Body Left/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.567 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.0390 W/kg

SAR(1 g) =0.028 W/kg; SAR(10 g) = 0.021 W/kg

Maximum value of SAR (measured) = 0.0336 W/kg

LTE Band 17 50%RB(10MHz) Body Left/High Channel/Area Scan (31x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0350 W/kg

-1.71

-3.42

-5.13

-b.83

-8.54

0 dB =0.0350 W/kg = -14.56 dBW/kg
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Test Laboratory: CCIS Date/Time: 06.08.2015 22:25:28

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, LTE-FDD Band 17 (USA) 50%RB QPSK (0); Frequency:
711 MHz

Medium parameters used: f = 870 MHz; ¢ = 1.04 S/m; &, = 55.737; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.99, 9.99, 9.99); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 31.0

Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: ELI v5.0; Type: QDOVAQ002AA,; Serial: TP:1208

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LTE Band 17 50%RB(10MHz) Body Right/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.804 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.0280 W/kg

SAR(1 g) =0.021 W/kg; SAR(10 g) = 0.016 W/kg

Maximum value of SAR (measured) = 0.0250 W/kg

LTE Band 17 50%RB(10MHz) Body Right/High Channel/Area Scan

(31x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0244 W/kg

-1.57

-3.14

-4.70

-6.27

-7.64

0dB =0.0244 W/kg = -16.13 dBW/kg
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Test Laboratory: CCIS Date/Time: 06.08.2015 21:55:25

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, LTE-FDD Band 17 (USA) 50%RB QPSK (0); Frequency:
711 MHz

Medium parameters used: f = 711 MHz; ¢ = 1.04 S/m; &, = 55.737; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(9.99, 9.99, 9.99); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 31.0

Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: ELI v5.0; Type: QDOVAQ002AA,; Serial: TP:1208

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LTE Band 17 50%RB(10MHz) Body Bottom/High Channel/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.477 VV/m; Power Drift = -0.30 dB

Peak SAR (extrapolated) = 0.0180 W/kg

SAR(1 g) =0.00886 W/kg; SAR(10 g) = 0.00544 W/kg

Maximum value of SAR (measured) = 0.0122 W/kg

LTE Band 17 50%RB(10MHz) Body Bottom/High Channel/Area Scan

(31x51x1): Interpolated grid: dx=2.000 mm, dy=2.000 mm
Maximum value of SAR (interpolated) = 0.0122 W/kg

— 0

—-2.74

-h.48

-8.22

-10.9%

-13.69

0dB =0.0122 W/kg = -19.14 dBW/kg
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Test Laboratory: CCIS Date/Time: 06.10.2015 21:03:24

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) (0);
Frequency: 2437 MHz

Medisgm parameters used (interpolated): f = 2437 MHz; ¢ = 1.838 S/m; g, = 38.256; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.5, 7.5, 7.5); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: SAM 5.0; Type: QDO00P40CD; Serial: TP:1765

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

WIFI Body Right/Middle Channel/Area Scan (31x61x1): Interpolated grid:
dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.112 W/kg

WIFI Body Right/Middle Channel/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 5.688 VV/m; Power Drift = -0.23 dB

Peak SAR (extrapolated) = 0.150 W/kg

SAR(1 g) = 0.080 W/kg; SAR(10 g) = 0.042 W/kg

Maximum value of SAR (measured) = 0.112 W/kg

— 0

—-4.17

-53.35

-12.52

-16.69

-20.86

0 dB = 0.112 W/kg = -9.51 dBW/kg
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Test Laboratory: CCIS Date/Time: 06.10.2015 21:17:21

DUT: Mobile phone; Type: C50; Serial: 1#

Communication System: UID 0, IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps) (0);
Frequency: 2437 MHz

MediéJm parameters used (interpolated): f = 2437 MHz; ¢ = 1.838 S/m; g, = 38.256; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

Probe: EX3DV4 - SN3924; ConvF(7.5, 7.5, 7.5); Calibrated: 06.20.2014;
Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1373; Calibrated: 06.11.2014

Phantom: SAM 5.0; Type: QD0O00P40CD; Serial: TP:1765

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

WIFI Body Top/Middle Channel/Area Scan (31x51x1): Interpolated grid: dx=1.200
mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0292 W/kg

WIFI Body Top/Middle Channel/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.465 VV/m; Power Drift = -0.22 dB

Peak SAR (extrapolated) = 0.0340 W/kg

SAR(1 g) = 0.018 W/kg; SAR(10 g) = 0.00957 W/kg

Maximum value of SAR (measured) = 0.0257 W/kg

dB
— 0

—-4.30

-8.60

-12.90

-17.20

-21.50

0 dB = 0.0257 W/kg = -15.90 dBW/kg
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Appendix E: System Calibration Certificate

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCIS150500322RF
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Calibration information for E-field probes
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CALIBRATION LABORATORY
= M; =0
Add: No.52 Huxyuanbei Rosd, Haddian Districr, Baijing. 100191, China Z /,\\ > ® 8
Tel: «R6-10-62304633-2079 Fax: +86-10-623M63 12504 ), o
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Client Auden Certificate No: Z14-97052
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CALIBRATION CERTIFICATE T by N - 1%
Object EX3DV4 - SN:3924
Calibration Procedure(s) TMC-0S-E-02-185
Calibration Procedures for Dosimetric E-field Probes
Calibration date June 23,2014

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Caiibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101818 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor  NRP-Z91 101547 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor NRP.Z91 | 101548 01-Jul-13 (TMC, No.JW13-044) Jun-14
Reference10dBAtenuator | BT0520 12-Dec-12(TMC No.JZ12-867) Deac-14
| Referenca20dBAttenuator | BT0267 12-Dec-12(TMC No.JZ12-866) Dec-14
Reference Probe EX3DV4 | SN 3846 03—899-13(SPEAO.N0,EX3-3846_8091 3) Sep-14
DAE4 | SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan-15
Secondary Standards D& Cal Date(Cslibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG37004 | 6201052605 01-Jul-13 (TMC, No.JW13-045) Jun-14
| Network Analyzer ES071C | MY4§_1 10873 15-Feb-14 (TMC, No.JZ14-781) Fab-15
| Name Function Signature
Calibrated by; Yu Zongying SAR Test Engineer %
j Reviewed by Qi Dianyuan SAR Project Leader “ S =
Appresd by AI@0 L) Ueputy Director of the laboratory - == r?,q‘ 4 ‘7|:f?.
Issued: June 24,2014
This calibration certificate shall not be reproduced except In full without written approval of the laboratory

Certificate No: Z14-97052 Page | of 11
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"< In Collaboration with
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‘ CALIBRATION LABORATORY

Add: No.52 Huayuanbel Stoad. Hasdsan District. Beljing, 100191, China

Feli ~R6-10-6230:401 3. 2079 Fax. ~86- 106280332304
E-madl: Infod emeile com Hup wwaw.emgite com
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Foliowing 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:
Measuremeant 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

Methods Applied and Interpretation of Parameters:

* NORMx yz Assessed for E-field polarization 8=0 (fS900MHMz in TEM-cell: f> 1800MHz- waveguide)

NORMx.y.z are only intermadiate values, L.e , the uncariainties of NORMzx,y.z does not effect the

E- -field uncertainty inside TSL (see below ConvF ).

o NORM(Nx.y.2 = NORMx.y.z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncenainty of the
frequency response is included in the stated uncertainty of ConvF

e DCPx,y.z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required) DCP does not depend on frequancy nor media.

* PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

*  Axyz Bxyz CxyzVRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

»  ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx.y,z* ConvF whereby the uncertainty correspands to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to100MHz,

* Spherical isotropy (3D deviation from isotropy). in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required

*»  Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required)

Certificate No; Z14-97052 Page2ofn

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150500322RF
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 212 of 287



c c I s Report No: CCIS15050032201
' In Colisborastion with
' ‘ S _ p e a g
A CALIBRATION LABORATORY

Add: No.52 Huayuanbel Road, Haidiss DRarict. Beiping. 100191, China
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Probe EX3DV4

SN: 3924

Calibrated: June 23, 2014
Calibrated for DASY/EASY Systems
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DASY - Parameters of Probe: EX3DV4 - SN: 3924

Basic Calibration Parameters

L_ - Sensor X_ Sensor Y Sensor Z Unc (k=2)
Norm{pVi(V/m)*)* 0.48 0.40 |06 $108% |
DCP(mV)" 1036 1002 s | —

Modulation Calibration Parameters

uviD Communication (A B c b |w Une®
_____(SystemName | [dB | dByV 98 mv___ | (k=2)
0 cw X 100 [00 [10 000 |[197.7 |+22% |
Yy (00 [00 |10 176.9
. iz _Joo Joo [10 230.7 J

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 approximately 95%.

L S }

A The uncertainties of Narm X, Y, Z do not affect the E*-field uncertainty Inside TSL {see Page 5 and Page 6),
® Numerical inearization parameter: uncertainty not required.

“ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and Is expressed for the square of the field value.
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DASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibration Parameter Determined in Head Tissue Slmulaung Media

0
f [MHz]® ]Pez:'::;y C°"‘:‘;I°;“)'"’ ConvF X | ConvF Y | ConvF Z | Alpha® t:::’) ::;')‘
l 750 419 0.89 997 | 997 | 0907 | 280 | 047 | =12%
| 80 | 415 0.2 9.46 946 | 946 | 023 | 152 | £12%
" 900 415 0.97 061 | 061 961 | 013 | 148 | £12% |
1750 | 401 1.37 B49 | B49 | 849 | 016 | 145 | £12% |
1900 400 140 8.03 803 | 803 | 018 | 145 | ~12% |
2450 | 392 1.80 750 | 750 | 750 | 033 | 105 | =12% |

© Frequency vaiidity of £100MHz only applies for DASY v4 4 and higher (Page 2), eise |t is resticted to +50MHz. The
uncenamty Is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band

" At frequancy below 3 GHz, the validity of tissue parameters (€ and ¢) can be relaxed to £10% if hiquid compensation
formula is applied to measured SAR values At frequencies above 3 GHz, the valdity of tissue parameters (¢ and 0)is
restncteo to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

Npha/Depth are determined during calibration SPEAG warrants that the remaining deviabon due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe ip diameter from the boundary
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DASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibratlon Parameter Determined in Body Tissue Simulating Media

Relative Conductivity 1 Depth®
f
[MHz]" | Permitivity” (sim)’ ConvF X COnvFY ConvF 2 Atpt? | (mm) | 0
750 | 555 098 | 999 9.99 999 | 038 | 091
850 552 099 | 962 | 9862 962 | 017 | 153 |
%00 | 550 1.05 956 | 9.55 955 | 026 | 111
| 1750 | 534 | 149 813 | 813 813 | 016 | 203
| 1800 533 1.52 7.63 763 | 763 | 015 | 284
| 2450 | s27 195 7.42 742 742 | 042 | 093

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
unoer'.amty 18 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 iquid compensation
formula s apphed to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (£ and o) Is
restncted to £5% The uncenainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
© Alpha/Depth are determined dunng calibration. SPEAG warrants that the remaining deviation due 1o the boundary
effect afler 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 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 (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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-~ 100MHzZ - 60OMHz - 1800MHz - 2500MHz|
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SAR}¢aq)
(TEM cell, f = 900 MHz)
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s
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_ SAR[mW/cm’]
=8 not compensated ® - compensated
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B P a et
g i .
5 L3ddld gt
-
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g
2 s T 4 ML \d Ve rvrm
10° 10 e 10 W0 10’
- —______ SARImWicm ] N
___—®—not campensated = + compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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7DJ '.'.' ™ { 28 T —
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2 s dreem]
[ —e-measured  — analstica —e—moasored —— analytical |
Deviation from Isotropy in Liquid
K ;]
-
~N
-10 680 -040 V40 020 0 6N 040 O 0N 10
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY - Parameters of Probe: EX3DV4 - SN: 3924

S;;;;r Arrangement Trianguiar
Connector Angle (°) T 71 65.‘2_

kMochanical Surface Detection Mode ' enabled
Optical Surface Dotocti;n Mode disable
Probe Overall Length . 337mm
Probe Body Diameter 10mm
Tip Length 9mm

| Tip Diameter | | 2.5mm |

| Probe TcpTo Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point . imm

| Prc:be Tip to Sensor Z Calibration Point 1mm

| Recommended Measurement Distance from Surface - 2mm
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Client AUDEN Certificate No: Z14-97115
CALIBRATION CERTIFICATE
Object ES3DV3 - SN:3022

Calibration Procedure(s) TMC-0S-E-02-195

Calibration Procedures for Dosimetric E-field Probes

Calibration date: Ociober 22. 2014
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainves with confidence probabity are given on the following

pages and are part of the cenificate.

All calbratons have been conductsc in the closed laberatory facility: envronment temperature(22:3)¢ and
humidity<70%.

Calibration Equipment used (M&TE critica’ for calibration)

Primary Standards D# Cal Date(Calibrated by, Cerificate No.) Scheduled Calibration
Power Meter NRP2 101219 01-Jul-14 (CTTL, No.J14X02148) Jun-15
Powersensor NRP-Z81 | 101547 01-Jul-14 (CTTL, No.J14X02148) Jun-15
Power sensor NRP-Z81 | 101548 01-Jul-14 {CTTL, No.J14X02142) Jun-15
Reference10aBAtenuator | BT0520 12-Dec-12{TMC No.JZ12-867) Dec-14
Reference2ldBAtienuator | BT0267 12-Dec-12{TMC No.JZ12-868) Dec-14
Reference Probe EX32DV4 | SN 2817 28-Aug-14(SPEAGNo.EX2-3617_Aug14) Aug-15
DAE4 SN 1331 23-Jan-14 (SPEAG. DAE4-1331_Jan14) Jan-15
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Schedued Calbration
SignalGeneratorMG3700A | 6201052805 D1-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer ESO71C | MY46110673 15-Feb-14 (TMC, No.JZ14-781) Feb-15
Name Function Signature
Sallasnd by. Yu Zongying SAR Test Engineer
Resowndby: Qi Dianyuan SAR Project Leader
Approved by: Lu Bingsong Deputy Director of the laboratory

Issued: October 23, 2014
This calibration certif caie shall not be reproduced excapt in full without written approval of the 'aboratory.
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Glossany:
TSL tissue simulating bguid
MHORNMx vz sensitivity in free space
CorE sensitivity in TSL ! MORMe vz
DCP diode compression paint
CF crest factar (1/duty_cycle) of the RF signal
ABC.DO modulation dependent linsanzation parameters

Polarzation 4 @ rotation arcund probe axis
FPolarzation & & rotation around am a«s that is in the plane nermal to probe 20 (at measursment center), i

Coni

=0 is normal to probe aos
necior Angle  information used in DASY system to align probe sensor X o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|IEEE Recommended Praclice for Determining the Peak Spatial-Averaged
Specific Absorplion Rate [(SAR) in the Human Hsad from Wirsless Communications Devices:
Mazasurement Techniques", June 2013

by IEC 82202-1, "Procedurs to measure the Specfic Absorption Rate (SAR) for hand-held devices us=d

in
Met

closs procarnity to the ear (frequency range of 2000Hz to 3GHz)", February 2005

hods Applied and Interpretation of Parameters:

NOEMy, vz Assessed for E-fisld polanzation 6=0 (f22000MHz in TEM-cell; £ 12000Hz: waveguids].
MORM:, v,z ar2 only intermediate values, i.e., the uncerfainbies of NORM:z, v,z does not effect the

E* Hfizld uncerainty inside TSL (ses below ConvF).

NOEMTlx = NORMY, v 2* frequency_responss (see Frequency Response Chart). This
inearization is implemented in DASY4 software versions later than £.2. The uncertainty of the
frequency response is included in the stated uncertainty of ComeF.

DCPx y z: DCP are mnumerical linsarization parameters assessed based on the data of powsr sweep
[no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Fatio that is not calibrated but determined basad on the signal
characteristics.

Ax oz Bayz Cx oz WRx, pz:A B, C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameiers do not depend on frequency nor
media. VR is the maximum calioration rangs expressed in BMS voltage across the dicde.

ComF and Boundary Effect Parameters: Assessed in flat phantorn using E-field {or Temperature
Transfer Standard fior F2200MHzZ) and inside waveguide using analytical field distributions based on
poweer measurements for § *2000MHz. The sams sstups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which fypical uncerainty valusd are given.
These parameters are used in DASY4S software to improve probe accuracy close fo the boundany.
The sensitivity in TSL comesponds to MORM:,y.z" ConvF whereby the uncertainty comesponds to
that given for ConvF. A frequency dependent ConvF is used in DASY wersion 4.4 and higher which
allows extending the validity fromzZ0MMHz fox100MHz.

Spherical izofropy (30 dewation from isofropy): in a field of low gradients realized using a flat
phantom exposed by & patch antenna.

Senzor Offzst The sensor offset corresponds to the offset of vinual measurement center from the
profe tip (on probe axis). Mo tolerance reguired.

Connecior Angle: The angle is assessad using the information gained by determining the NORRMy
[N uncertainty required).

Cemificata Mo: Z14-97115 Pags20f11
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Probe ES3DV3

SN: 3028

Calibrated: October 22, 2014
Calibrated for DASY/EASY Systems

{Note: non-compatble with DASY2 system!)
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Uniz (k=2)
Morm{pVi{Vim)*)* 1.18 27 1.21 +10.8%
DCP{mV)® 105.8 103.2 103.58

Modulation Calibration Parameters

U Commumication A B C O VR Unc*
System Mame dg dEpV dB iV ik=2)
a0 W X 0.0 0.0 1.0 0.00 282.8 +2.2%
Y 0.0 0.0 1.0 282.0
Fi 0.0 0.0 1.0 2803

The reported uncertainty of measurement is stated as the standard umcerainty of
Measurement multiplied by the coverage factor k=2, which for & normal distribution
Corresponds to a coverage probability of approximately 85%.

® The uncertainties of Morm X ¥, 7 do naot affect the E*-field uncertainty inside TSL (see Page 5 and Page &).
fl‘humercal linearization paramater: uncerianty not reguired.

" Uncersinly is determined using the max. dewiabion from lingar response applying rectangular distribution
and is expressed for the sguare of the fizld value.
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Head Tissue Simulating Media

" — 3
f [MHz]" PET:iaﬁti':;FF CD"i:;::Lw ConvF X | ConvF Y | ConvF Z | Alpha® D[:’:; ;":'

750 410 080 5.38 5.35 Ba6 | 027 | 148 | £12%
835 415 0.a0 5.18 B.19 B19 | 038 | 142 | £12%
1750 401 137 407 297 207 | 055 | 133 | £12%
1000 40.0 140 408 268 288 | 070 | 122 | £17%
7300 L 167 452 252 252 | D80 | 117 | £127%
2450 0.2 7.80 421 221 221 | DoB | 104 | £12%
2800 30.0 108 4.08 208 206 | 088 | 111 | £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 ConvE uncertainty at calibration frequency and the uncerianty for the indicated frequency band.
¥ &t frequency below 2 GHz, the walidity of tissus parameters (£ and o) can be relaxed to 210% if ligud compensation
forrmula s applied to measured SAR vaues. At frequencies above 3 GHz the validity of tssue parameters (£ and 0] is
restricted 1o 25%. The uncemanty is the RES of the ComvF uncerainty for indicated target fissus parameters.

“ glpha/Depth are determined during caforation. SPZAG wamants that the remaining deviation due to the boundary
effect after compensaton is aways less than + 1% for frequencies below 2 GHz and below + 2% for the fregquences
between 3-8 GHz at any distance larger than half the probe tio diameter from the boundany.
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DASY — Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Body Tissue Simulating Media

: — -
£ [MHz]" Pj:i:;:;y’ CD"?:?;':'FW ConvF X | ConvF ¥ | ConvF Z | Alpha® D[::n'; ::":‘?
750 E5 5 D.0E 8.02 8.0z 802 | 033 | 188 | £12%
235 552 na7 6.02 5.02 802 | 034 | 178 | +12%
1750 534 .48 4.60 2.60 260 | 063 | 120 | £12%
1000 £33 152 448 248 248 | 060 | 123 | +12%
2300 520 181 437 237 237 | 074 | 125 | £127%
2450 527 1,05 4.14 2.1 214 | 0o | 138 | £12%
2800 25 218 4.02 .02 202 | 084 | 148 | £12%

* Frequency vabdiy of +100MHz only applies for DASY wi.4 and higher (Page 2). els= it is restricted o 250MHz The
uncerainty is the RE3 of Comd® uncertainty at calibration frequency and the uncerianty for the indicated frequency band
F At frequency below 2 GHz, the validity of tissue parameters (£ and &) can be relaxed to 210% if liguid compensation
forrmula is applied to measured SA8R values. &t frequencies above 3 GHz, the validily of issue parameters (g and o} is
restcted 1o 25%. The unceranty is the R3S of the ConeF uncerainty for indcated fange! tissue paramsiers
“ Algha/Depth are determined during calioration. SPEAG wamants that the remaining deviation due to the boundary
gffect after compensation is aways less than £ 1% for frequencies below 3 GHz and below = 29% for the frequencies

between 3-8 GHz at any distance |arger than half the probe fip diameter from the boundary.
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Add: No 51 Xasyuzs Road. Haidie= Districe, Bating. 100181, China
Tal- =B5-10-62304633-207¢ Fax: =86-10-62304633-2504
Eemal ctdipchinad cocn Eistp: oo chinazil ez

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Add: No 51 Xnsyuen Road, Haidiz= Districs, Bagzing, 100191, Chine
Fax: =86-10-62304633-2304

Tal ~54-10-62304633-2078
Szl ctrigchinatt com o o chinasilcs

Receiving Pattern (®), 6=0°

f=1800 MHz, R22

f=600 MHz, TEM
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Raolll'l
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({9 = 100Mtz
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz)

Tal: =B4-10-62304633-2079
E-muil: ctei@chinatt] com
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Conversion Factor Assessment

=835 MHz, WGLS R9(H_convF) =1750 MHz, WGLS R22(H_convF)
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Cerificate No: Z14-97115
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Deviation from Isotropy in Liquid

10 s ! o
08
08

-10 QM 080 Q40 D20 6 020 0M Ode a0 10

Uncertainty of Spherical Isotropy Assessment: £2. 8% (K=2)
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DASY - Parameters of Probe: ES3DV3 - SN: 3208
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) 54.8
Mechanizal Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Owverall Length 33T mm
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter dmm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to SensorY Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point Zmm
Recommended Measurement Distance from Surface Imm
Cermificate No: Z14-97115 Paga 11 of 11
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Calibration information for Dipole

Calibration Laboratory of \\&/ZC S Schwoizerischer Kalibrierdienst

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland SN S swiss Calibration Service

Accredited by the Swiss Accreditation Servica (SAS)

o
“orb W

Accreditation No.: SCS 108

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

client  CCIS (Auden)

Certificate No: D750V3-1118_Jul14

(CALIBRATION CERTIFICATE |

The measurements and the uncertainti

Caiibration Equipment used (MATE critical for calibration)

Object D750V3 - SN: 1118
Calibration procedure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz
Calibeation date: July 10, 2014

This calibration cerificate documents the traceability 1o national standards, which realize the physical units of measuraments {(S1).
with confidence probability are given on the following pages and are par of the certificate.

Al calibrations have been conducted in the closed laboratory facility: enviconment temperature {22 + 3)°C and humidity < 70%

Primary Standards 10 # Cal Date (Certificate No,) Schaduled Calibration

Power mater EPM-442A GB37480704 09-0ct-13 (No. 217-01827) Oct-14

Power sensor HP B481A US37292783 00-Oct-13 (No. 217-01827) Oct-14

Power sensor HP 8481A MY41092317 09-Oct-13 (No. 217-01828) Oct-14

Retaronce 20 dB Attenuator SN: 5058 {20k) 03-Apr-14 (No. 217-01918} Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01921) Apr-15

Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN: 601 30-Apr-14 (No. DAE4-601_Apri4) Apr-15

Secondary Standards 1D # Check Date (in house) Scheduled Check

AF generator A&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E US37300585 S4206 18-Oct-01 (in house check Oct-13) In house check: Oct-14
Name Function Signature

Calibrated by Michael Weber Laboratory Technician ”l" ‘ -~

Approved by: Katja Pokovic Technical Manager

P e

issued: July 11, 2014

This calibration certificate shall not be reproduced except in full without wntten approval of the laboratory.
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Calibration Laboratory of S

Schmid & Partner S
Engineering AG %

Zeughausstrasse 43, 8004 Zurich, Switzerland 1'/,'://\\/\‘\‘,\?

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

S Schwelzerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 108

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:

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

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

parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

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 at the antenna

connector.

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

nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

Certificate No: D750V3-1118_Jul14 Page 20i 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 419 0.89 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 41226% 0.92 mho/m £ 6 %

Head TSL temperature change during test <05"C - —-
SAR result with Head TSL

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

SAR measured 250 mW input power 2.09 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.12 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.36 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.32 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 55.5 0.96 mho/m

Measured Body TSL parameters (220+02)°C 539 +6 % 1.00 mho/m = 6 %

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

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

SAR measured 250 mW input power 2.19 W/kg

SAR for nominal Body TSL parameters normalized to 1W 8.44 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.44 W/kg

SAR for nominal Body TSL parameters normalized to 1W 5.59 W/kg = 16.5 % (k=2)
Certificate No: D750V3-1118_Jul14 Page 30f8
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point : 523Q-57Q

Retumn Loss -245dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4720Q-71jQ
Return Loss -221dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) l 1.030 ns 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 force must be applied to the dipole arms. because they might bend or the soldered connections near the
teedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on May 21, 2014
Certificate No: D750V3-1118_Jul14 Page 40f 8
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DASYS5 Validation Report for Head TSL

Date: 10.07.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1118

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

Medium parameters used: =750 MHz; ¢ = 0.92 S/m; &, =41.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2014

Phantom: Flat Phantom 4.9L: Type: QDOO0OP49AA; Serial: 1001

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 53.24 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.13 W/kg

SAR(1 g) = 2.09 W/kg;: SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 2.44 W/kg

1200

0dB =244 W/kg =3.87 dBW/kg

Certificate No: D750V3-1118_Jul14 Page 5 of B
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Impedance Measurement Plot for Head TSL

10 Jul 2014 10:53:48
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DASYS5 Validation Report for Body TSL

Date: 09.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1118

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

Medium parameters used: { = 750 MHz: 6 = 1 S/m; & = 53.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.13, 6.13, 6.13); Calibrated: 30.12.2013;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 52.14 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.19 W/kg

SAR(1 g) = 2.19 W/kg; SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.54 W/kg

48
-0

-12.00

0dB =2.54 W/kg =4.05 dBW/kg

Cerificate No: D750V3-1118_Jul14 Page 7 of 8
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Impedance Measurement Plot for Body TSL

9 Jul 2814 @9:39:48
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Calibration Laboratory of \,\.‘\Q"J_‘,';'ﬂ,,_ s her Kallbrl

Schmid & Partner e Sorvice suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland % N W Swiss Calibration Service

Accreaned by the Swiss Accreditation Sorvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilatorai Agr t for the gnition of calibration certificates
ciom  CCIS (Auden) Certificato No: D835V2-4d154 Jun13
CALIBRATION CERTIFICATE |
Otgact DB35V2 - SN: 4d154
Calibration peocedureds) QA CAL-05.v8
Calibration precedure for dipole validation kits above 700 MHz
Calidration dato June 06, 2013
This lon conificate documents the tracashilty to national standasds, which reaize tho physical units of messurements (),
The and the « with contick probabilty ase givan on the following pages and ase part of the cenficale

All calibrations have been conducied in the dosed laboratory facilZy: envicormant temperature (22 « 3)°C and humidty < 70%.
Calbration Equipmaent used (MATE critical for calibeation)

Primary Standards 10"

Cal Date (Cedificate No,) Scheduled Calbration
Power metor EPM-4424 GE37480704 01-Nov-12 (No. 217-01640) Oct-13
Power sensor HP BAS1A US37T202783 Q1-Nov-12 (No, 217-01640) Oct+13
Raferonce 20 d8 Attenualton SN: 8058 (20k) 04-Apr-13 (No, 217-01736) Ape-14
Type-N mismatch combnation SN: S047.3/ 06327 O4-Ape-13 (No. 217-01736) Ape-14
Rolecence Prodbe ES30V3 SN: 3205 28-00c-12 (No. ES3-3205_Dec12) Dec13
DAE4 SN; 801 25-Ape-13 (No. DAEL.BO1_Apet 3) Apr-14
Secondary Standards 0» Chack Dato (in house) Scheduled Check
Power sensor HP B481A MY&1082317 18-0ct-02 (in howss check Oct-11) In houso chocke: Oct13
RF ganscator RAS SMT-06 100005 O4-Aug-29 (In house check Oct-11) in house chack: Oct-13
Network Analyzer HP B753E USITI0585 S4200 18-Oct-01 (in house check Oct+12) In house chedk: Oct-13
Nameo Function Signatute

Calbrated by: Lol Kiysnor Laboratory Tochnician W

M’

2
& i
Agproved by Katia Pokovic Tectnical Managor % ; -
lssoea June 6, 2013
This conificate sha¥ not be repeoducad cxcopt in full without written approval of the Y.
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Calibration Laboratory of

N Y;';“'/t,

" i\‘ N/ /.; Kalibr
Schmid & Partner —" (S: Service suisse détalonnage
Engineering AG i@;@ﬁ Servizio svizzero i taratura
Zoughausstrasse 43, 8004 Zurich, Switzertand ‘-,,,,7,\\\_‘\? S Swiss Caibration Service
Wl W
Accrecited by the Swiss Accroditation Saevice (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

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.

* 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.

= 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
multiphied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system confliguration. as far as not given on page 1.
DASY Version DASYS V5286
Extrapolation Advanced Extrapotation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5 mm
Fraquency 835 MHz = 1 MHz
Head TSL parameters
The feliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho'm
Measured Head TSL parameters (220202)°C 404 6% 0.24 mho/m £ 6 %
Head TSL temperature change during test <05°C eee e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 247 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.51 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurod 250 mW input power 1.59 Wikg
SAR for naminal Head TSL paramaeters normalized to 1W 6.17 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 55.2 0.97 mho/m
Measured Body TSL parameters (220+02)°C 545+6% 1.00 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 244 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.51 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.59 Wikg
SAR for nominal Body TSL parametars normalized to 1W 6.23 Wikg = 16.5 % (k=u2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transtormed to teed pomt 5240-28i|0Q
Return Loss -2884dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4820-45j0
Return Loss -26.0dB

General Antenna Parameters and Design

| Esoctrical Detay (one direction) | 1.432 ns =i

Alter 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 conducior of the feeding line is directly connected to the
second armm of the dipole. The antenna is tharefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 improve matching when loaded according to the pesition as explained in the
‘Moasurement 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 10 the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Dacamber 28. 2012
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DASYS5 Validation Report for Head TSL

Date: (6.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 4d154

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium parameters used: f =835 MHz: 0 = 0.94 S/m; & = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configurution:
o Probe: ES3DV3 - SN3205: ConvF(6.03, 6.05, 6.05); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25,04.2013
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS2528.6(1115), SEMCAD X 14.6.9(7117)

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

Reference Value = 57.316 V/m; Power Drift =-0.00 dB

Peak SAR (extrapolated) = 3.76 W/kg

SAR(] g) = 2.47 Wikg: SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 2.91 Wrkg

0dB =291 W/kg=4.64 dBW/kg
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Impedance Measurement Plot for Head TSL

6 Jun 2002 @8:30:22
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DASYS Validation Report for Body TSL

Date: 05.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d154

Communication System: UID 0 - CW : Frequency: 835 MHz

Medium parameters used: =835 MHz: o = | $/m; & = 54.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: ES3DV3 - SN3205: ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
« DASYS2528.6(1115); SEMCAD X 14.69(7117)

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

Reference Value = 55.428 V/m; Power Drift = -0.00 dB

Peiak SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.59 Wrkg

Maximum value of SAR (measured) = 2,85 W/kg

ot 490
139

ass
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Impedance Measurement Plot for Body TSL

3 Jun 2013 091461952
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Dipole Impedance and Return Loss calibration Report

Object:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed By:

D835V2 - SN: 4d154

June 20, 2014

D01

IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664

Tﬂﬂ&t W@' (Janet Wei, SAR project engineer)

N |

-2
D2l
J (Bruce Zhang, Technical manager)

Environment of Test Site

Temperature: 21 ~23°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL

a

MARKER 1
835 M

Measurement Plot for Body TSL
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Comparison with Original report

Items Calibrated By Speag | Calibrated By CCIS Deviation Limit
Impendence for Head TSL 52.40-2.8jQ 54.00-1.6 jQ 1.60+1.2 jQ +5Q
Return Loss for Head TSL -28.8dB -27.6dB 4.2% +20%(No less than 20 dB)
Impendence for Body TSL 48.20-4.5 jQ 47.10-35jQ -1.10+1 jQ +5Q
Return Loss for Body TSL -26.0dB -26.6dB -2.3% +20%(No less than 20 dB)

Result
Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCIS150500322RF
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CNAS L

Object

D1750V2 - SN: 1021

Calibration Procedure(s) TMC-OS-E-02-194

Calibration date: August 2, 2013

This calibration Certificate 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: environment temperature(22+3)C
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

1442

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-12 (TMC, No.JZ12-443) Sep-13
Power sensor NRV-Z5 100595 11-Sep-12 (TMC, No. JZ12-443) Sep -13
Reference Probe EX3DV4 SN 3846 20- Dec-12 (SPEAG, No.EX3-3846_Dec12) Dec-13
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY49070393 13-Nov-12 (TMC, No.JZ12-394) Nov-13
Network Analyzer EB362B | MY43021135 19-Oct-12 (TMC, No.JZ13-278) Oct-13

Name Function Signature

Calibrated by: ‘

Reviewed by: Qi Dianyuan “: sﬂa‘m roject er = _

Approved by: . e ) o0 0 (7
i Ao Deputy Director of the laboratory N [{/f

Issued: August 6, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: J13-2-2184 Page 1 of 8
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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 1528-2003, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms
oriented paralle! 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 to the feed point. The Return Loss
ensures low reflected power. No uncertainty required.

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

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

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR resulit.

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; J13-2-2184 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.7.1137
Extrapolation Advanced Extrapolation
Phantorp Twin Phantom
Distance Dipole Center - TSL 10 mm with Spacer
. Zoom Scan Resolution dx, dy, dz=5mm
Frequency 1760 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.1 1.37 mho/m
Measured Head TSL parameters (220+02)°C 406 +6 % 1.35 mho/m £6 %
Head TSL temperature change during test <0.5°C - s
SAR result with Head TSL
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 854mW/g
SAR for nominal Head TSL parameters normalized to 1W 34.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 455mW/g
SAR for nominal Head TSL parameters normalized to 1W 18.3 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.4 1.49 mho/m
Measured Body TSL parameters (220x02)°C 53416% 1.52 mho/im 6 %
Body TSL temperature change during test <0.5°C - —-—
SAR result with Body TSL
SAR averaged over1 ¢m° (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.52mW /g
SAR for nominal Body TSL parameters normalized to 1W 37.5 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 5.06 mW /g

normalized to 1W

SAR for nominal Body TSL parameters

20.1 mW /g £ 20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.30-0.221Q

Return LSss -31.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.50-2.36jQ
Return Loss - 27.5dB

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz
Medigm parameters used: f = 1750 MHz; o =1.35 mho/m; er = 40.554; p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
Probe: EX3DV4 - SN3846; ConvF(8.39, 8.39,8.39); Calibrated:20,12,2012
Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
Electronics: DAE4 Sn777; Calibrated: 22/2/2013
Phantom: Flat Phantom; Type: QD000P40CC;
DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Date: 02.08.2013

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 92,999 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 15.5 Wikg

SAR(1 g) = 8.54 W/kg; SAR(10 g) = 4.55 W/kg
Maximum value of SAR (measured) = 12.2 W/kg

1218
-18.27
-24.36
A [ e N
0dB =12.1 W/kg = 10.81 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 02.08.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: CW; Frequency: 1750 MHz;
Medium parametgrs used: f =1750 MHz; o = 1.524 mho/m; er = 53.401; p = 1000
kg/m
Phantom section: Flat Phantom
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration: -
* Probe: EX3DV4 - SN3846; ConvF(7.63,7.63,7.63) ; Calibrated:20.12,2012
* Sensor-Surface: 2mm (Mechanical Surface Detection); 1.0, 31.0
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: ELI v4.0 1033;Type: QDOVA001BB:
* DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.233 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.52 W/kg; SAR(10 g) = 5.06 W/kg

Maximum value of SAR (measured) = 13.5 Wikg

-20.43

-27.24

-34.05
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report

Object: D1750V2 - SN: 1021
Calibration Date: June 20, 2014
. . ) IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664
Calibration reference: DO1
Calibrated By: 7 Woei | .
y ﬂ’l@t 7 (Janet Wei, SAR project engineer)
Reviewed By: P ‘JW
J (Bruce Zhang, Technical manager)

Environment of Test Site

Temperature: 21 ~23°C

Humidity: 50~60% RH

Atmospheric Pressure: 1011 mbar
Test Data

Measurement Plot for Head TSL Measurement Plot for Body TSL

| Adtive OhfTrace 2 hwspmie 3 Stewdis 4 MurfAnedyss % ikt Rata | Active ChfTrace 2 Bwspmese 2 Stewdin 4 MufAndyss % it Rala

Comparison with Original report

ltems Calibrated By Speag | Calibrated By CCIS Deviation Limit

Impendence for Head TSL 46.3Q0-0.22)Q 49.90+0.69 jQ -3.60-0.91jQ +5Q
Return Loss for Head TSL -31.0dB -28.74dB 7.3% +20%(No less than 20 dB)
Impendence for Body TSL 49.50-2.36 |Q 49.130+1.18 jQ 0.37Q-3.54 jQ +5Q
Return Loss for Body TSL -27.5dB -25.54dB 7.1% +20%(No less than 20 dB)

Result

Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150500322RF

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Calib@tlon Laboratory of {‘\-“‘@"’7‘ G Schwelzeriacher Kalibriardienst

Schmid & Partner Nt Service suisse d'étalonnage
Engineering AG % C .- Berviris stz df taratuns.

Zeughausstrasse 43, 8004 Zurich, Switzertand %Y 4{;?}‘\‘.\? S swiss Calibration Service

Accredited by the Swiss Accrednation Senice (SAS)
The Swiss Accroditation Service is ane of the signatories to the EA
Multilateral Agreoment for the recognition of calibration certificates

client  CCIS (Auden)

Certificate No: D1900V2-5d175_Jun13

CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d175
Caibeation procoduce(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Caibeation date: June 10, 2013
This cakts T GOl d the traceability 10 national standards, which realize the physical units of moasurements (S1)
The and 1he un with Consich

probabiity are given on the following pagos and are past of the ceificate
All calbaations have been conductod in the ciosad laboratory laciity: eendronment tempeeature (22 + 35'C and humidity < 70%.

Cafibeution Equipment used (MATE cntical for calibration)

Primary & D# Cal Date {Comsficate No.) Schodulod Calibration

Power moter EPM-442A GBITB0704 01-Now-12 (No, 217-01640) Oet-13

Powet sensor HP S481A UsS37202783 01-Now-12 (No. 217-01640) Oct-13

Redarence 20 ¢B Attonuator SN: 5068 (20x) O4-Apr-13 (No. 217-017386) Ape-14

TypoN mismatch combination SN S047.3 7 06327 O3-Apr-13 (No, 217-01739) Ape-14

Redaronco Probe ESIOVE 5N: 3205 26:Dec-12 (No. ES3-3205_Dec12) Dec-13

DAES SN & 25.Ape-13 (No. DAE4.601_Apri3) Age-14

Secondary Standards 1D # Chock Date (in houss) Schaduled Check

Power sensor HP 8481A MY&1092317 168-0ct-02 (in house check Oct-11) In howsa chock: Oct-13

AF goenorator RAS SMT-06 100005 04-Aug-89 (in house chack Ocls11) In housa check: Oct-13

Nedwork Analyzer HP 8753 US37390585 54208 180101 (In house chack Oct-12) In house chock: Oct-13

Namo Function

Calibratod by: Jeton Kastrat Labortory Techeician LQ/

Appeoved by Katja Pokovic Technical Manager /{i_”é‘?’ /7‘
Issued: Juna 19, 2043

This calbraticn il snall not bo reproduced except in lull without written approval of the laboratory,
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Calibration Laboratory of

r S Schwoizorischer Kaiibriordienst
Schmid & Partner G Service suisse détalonnoge
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accrecited by the Swiss Accroditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service ls one of the signatories to the EA
Multilateral Agreemant for tho recognition of calibration certificates

Glossary:

TSL

tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A

not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

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.
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. .

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, &s 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 = 5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+02)°C 39326% 1.34 mho/m + 6 %
Head TSL temperature change during test <05°C —- -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.76 Wikg
SAR for nominal Head TSL parameters normakized to 1W 39.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 514 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mhoim
Measured Body TSL parameters (220202)°C 53.7286% 1.50 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 Condfition
SAR measured 250 mW input power 10,1 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 40.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.38 Wikg
SAR lor nominal Body TSL parameters normalzed to 1W 21.6 Wikg = 16.5 % (k=2)
Centificate No: D1900V2-5d175_Jun13 Page30f8
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Appendix
Antenna Parameters with Head TSL

Impedance, translomed 1o leed point S5400Q+54 0

Return Loss +2384dB
Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 4920 +57Q

Return Loss -24.7d8
General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1202 ns |

After fong term use with 1005 radiated powar, 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 1o 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 10 the dipole arms in order to improve matching when kaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not atfected 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
Manufactured on June 08, 2012
L
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DASYS5 Validation Report for Head TSL

Date: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN: 5d175

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.34 S/m; & = 39.3; p = 1000 kg/m’
Phuntom section: Flat Section

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205: ConvFi4.98, 4.98, 4,98); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated:; 25,04.2013
= Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial; 1001
o DASYS2528.7(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=Smm, dy=5mm, dz=5mm

Reference Value = 96.173 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(I g) = 9.76 W/kg: SAR(10 g) = 5,14 W/kg

Maximum value of SAR (measured) = 12.1 Wikg

Jo0e

0dB = 12.1 Wikg = 10.83 dBW/kg
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Impedance Measurement Plot for Head TSL

Cor
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DASYS Validation Report for Body TSL

Dage: 10.06.2013

Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d175

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.5 $/m; & = 53.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEEAEC/ANSI C63.19-2007)

DASYS52 Configuration:

.

Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25,04.2013

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
DASYS2 52.8.7(1137);, SEMCAD X 14.6.10(7164)

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

Reference Value = 96.173 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(I g) = 10.1 Wikg: SAR(10 g) = 5.38 W/kg

Maximum value of SAR (measured) = 12.7 Wrkg

0dB =127 W/kg = 11.04 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report
D1900V2 - SN: 5d175

Object:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed By:

June 12, 2014

D01

IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664

70«'10’5 W@' (Janet Wei, SAR project engineer)
B thaed

J (Bruce Zhang, Technical manager)

Environment of Test Site

Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Head TSL

12002004 1004

Measurement Plot for Body TSL

to_ 4

202008 1A
0 oM 0 07

W o L " . 3 £ W Ly s " » 48
199 =0 00m v 199 =0 00n v
e — 21 | — e ==
- P - xsEm 7
"° \ /—R, " \w\ =
[ = W
Comparison with Original report
ltems Calibrated By Speag | Calibrated By CCIS Deviation Limit
Impendence for Head TSL 54.00+5.4jQ 52.7Q0+7.5jQ -1.30+2.1jQ +5Q
Return Loss for Head TSL -23.8dB -22.2dB 6.7% +20%(No less than 20 dB)
Impendence for Body TSL 49.20+5.7 jQ 48.40+6.2 jQ -0.80+0.5jQ +5Q
Return Loss for Body TSL -24.7dB -23.8dB 3.6% +20%(No less than 20 dB)

Result

Compliance
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Zoughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service
Tl
Accredited by the Swiss Accreditation Service (SAS) Accroditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agreement for the recognition of calibration centificates

cient  CCIS (Auden) Certificato No: D2450V2-910_Jun13
CALIBRATION CERTIFICATE

Otjoct D2450V2 - SN: 910

Caftbeation procodure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Cafibeaticn dalo June 07, 2013

Muﬁbmbnmlomm;htmummmlmm.Mmmwmmuammmmu Sh
The and the i with conlidence probability arm given on the following pages and are pant of the ceihicate

AT calibentions have been conducted in the closed laborasory faclity: environmont tomperaturo (22 = 3)°C and humidity < 70%,

Calibration Equipment used (METE critical for calibration)

Primavy Standards Ds Cat Dato (Cenificate No.) Scheduled Calbration

Power meter EPMR4424 GBI74h0704 01-Nov-12 (Neo. 217-01840) Oct-13

Powor sonsor HP B481A US3T2927E3 01-Nov-12 (No. 217.01840) Oct-13

Referonce 20 08 Attenuator SN: 5058 (20k) 04-Apr-13 (No. 247-01736) Ape-14

Type-N msmatch combination SN: 5047.3/ 08327 04-Ape-13 (No., 217-01738) Ape-18

Retorance Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3.3205_Dect?) Dec-13

DAE4 SN 601 25-Apr-13 (No. DAEL-601_Apa13) Apr-14

Secondary Stardards D# Check Dato (in house) Scheaused Chock

Power sensor HP 8481A MY41002317 18-0¢t-02 (in house check Oct-11) In house check: Oct-13

RF gonecator RES SMT06 100005 04-Aug-59 (In house check Oct-11) In house check: 0113

Network Analyzer HP 8753E US37360585 S4206  18-0ct-01 (in house check Oct-12) In house check: Oat-13
Name Function Sgnature

Cadbeated by: Leil Klysnor Labomtocry Technician ﬁfﬁ%

’
Appeoved by: Katja Pokinic Tochnical Managoe /«?@

lssved: Juno 7, 2012

This calbeation cenificate shall not ba reproduced axcept in full without weitton appeoval of the laboeatony,
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The Swiss Accreditation Service is one of the signatories 1o the EA

Multilatoral Age it for the recogniticn of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A net applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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 GHz2)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

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 centificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer 1o 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. "

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapotation
Phantom Maoduiar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, dz = 5 mm
Frequency 2450 MHz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220£02)C 37816% 1.81 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.24 Wikg
SAR for nommal Head TSL parameters nofmatized to 1W 24.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parametars and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220202)°C 509:6% 202 mho/m=8%
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mWY input power 13.2 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 51.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.09 Wkg
SAR for nominal Body TSL parameters narmalized to 1W 24.0 W/kg = 16.5 % (k=2)
Cenificate No: D2450V2:810_Juni3 Page 308
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 566041810
Retum Loss -23.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5180Q+30iQ
Retum Loss -29.3d8

General Antenna Parameters and Design

| Eectrical Detay (cne direction) | 1.159 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding kne is directly connected to the
second arm of the ipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole amms in order to improve matching when loaded according 1o the posttion as explained in tho
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall gipole length is still
according to the Standard

No excessive force must be applied to the dipole amms, because they might bend or the soldered connections neas the
feodpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 19, 2012
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DASYS Validation Report for Head TSL

Date: 07.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 210

Communication System: UID 0 - CW ; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.81 S/m; & = 37.8: p = 1000 kg/m"
Phantom section: Flat Section

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

DASY352 Configuration;
« Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52): Calibrated: 28.12.2012:
* Sensor-Surface: 3mm (Mechuanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
o DASY52528.7(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=Smm, dy=5mm, dz=Smm

Reference Value = 95417 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.24 W/kg

Maximum value of SAR (measured) = 17.3 Wke

0dB =173 Wikg = 12,38 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 07.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 910

Communication System: UID 0 - CW ; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.02 $/m; ¢, = 50.9: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.42, 442, 4.42); Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOODPSOAA; Serial: 1002
¢ DASYS5252.87(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95.417 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27,6 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.09 W/kg

Maximum value of SAR (measured) = 17.4 W/kg

%

0dB =174 Wikg = 12.41 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report

Object: D2450V2 - SN: 910

Calibration Date: June 20, 2014

Calibration reference:

IEEE Std 1528:2003, IEC 62209-1:2005, FCC KDB 865664

D01
Calibrated By: 7 W \ : . ,
y ﬂ«"l&t '6' (Janet Wei, SAR project engineer)
N |
-2
Reviewed By: e UUM),." '
) J (Bruce Zhang, Technical manager)
Environment of Test Site
Temperature: 18 ~ 25°C
Humidity: 50~60% RH
Atmospheric Pressure: 1011 mbar

Test Data

Measurement Plot for Body TSL
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Comparison with Original report

ltems Calibrated By Speag | Calibrated By CCIS Deviation Limit

Impendence for Head TSL 56.8Q+1.8jQ 56.80+3.8jQ 00Q+2.0 )Q 50
Return Loss for Head TSL -23.9dB -22.7dB 5.0% +20%(No less than 20 dB)
Impendence for Body TSL 51.80+3.0 jQ 50.30+2.7jQ -1.50-0.3jQ 50
Return Loss for Body TSL -29.3dB -31.2dB -6.5% +20%(No less than 20 dB)

Result

Compliance

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No.: CCIS150500322RF

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 276 of 287




CCIS

Report No: CCIS15050032201

Callbrauon Laboratory of Schwelzerischer Kalbrierdienst
Schmid & Partner Service suisse O étalonnage
Engineering AG Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurioh. Switzerdand Swiss Callbration Service

Accredied by the Swiss Accredtabon Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

Accregiation Ne.: SCS 108

Muitilateral Agr for the gnition of calibration certificates

Client Auden Certificate No: D2600V2-1058 Jun14
CALIBRATION CERTIFICATE |
Cjoct D26C0V2 - SN: 1058

Calbeation procedm(s)

QA CAL-05v8
Calibration procedure for dipole validation kits above 700 MHz

Calbeation dale June 23, 2014

Thiz calibraboo cerificale cocumants the aceatidity b natone alandards, which malice ths physicsl urts of messaremens (59)
The massrements 2nd the Lnceranties with confidence probanily ard Given an the falknming pagey and ere pan of Ihe cediticane

NI catbratons have boan conduciad in the clased Lbocalony fRciily: anveranment sempecature (22 + 31°C and humcity < 70%,

Catbeation Equioment used (MATE criical for calimation)

| Pomary Standards 0¥ Cal Date (Canhicats No | Schedued Caibishion
Powar metar EPM-4424 GBATa0 T 03-0ct-12 (No. 217018270 Oct 14
Powar sensor HP B437A USSraazras 03-0ct- 13 {No. 217-1827) Cct-12
Powar sengor HP B481A MYA08Z317 09-0es-13 (No. 217-D1629) Ocl-14
Rataronce 20 4B Altsnusiar SN 5058 120<) 03-Apr-14 (No, 217-01678) Ape16
Type-N mismatch combination SN 50672 /05 O3-Apr-14 (No. 217-01821) Ape-18
Aaterance Probe ES30VE SN: 1205 0-Cec-13 (No ES3-2205_Deotd) Dog-14
OAES SN 601 30-Apr-14 (No. DAEA-B0T_Apr14) Ape-15
Sacondaty Standans Dy Check Dale (n hose) Scheduled Check___|
RAF ganarator RES SMT-08 100006 08-Aug-99 (In house check Oct-13) In house check: Cel-16
Natwork Analyzer HP 8753E US37¥a0588 S4208 18-0a-01 (in touse chack Oct-13) n house check: Oct-14
Name Funchon Signature
Calteated by: Michass Wabar Laboraloery Technikian ful )
M el
Approved by Katja Pokowic Technical Manages

tasued, June 23, 2014
Tha cakbration cerhificate zhal not be ceproduced axcept In full without wriitter: approval of the laboratoty.

Certiicate No. D2800V2-1058 _Junt4 Paga 1of8

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCIS150500322RF

Page 277 of 287



c c I s Report No: CCIS15050032201

Calibration Laboratory of
Schmid & Panner

Engineering AG
Zeughausstrasee 43, 8004 Zutich, Switzeriand

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accrodiied by the Swss Accradtation Senvica (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signalores to the EA

Muttilateral Ag for the mcognition of calibration cenificates

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) |EEE Std 1528-2013, "|[EEE Recommended Practice for Detarmining 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

¢) KDB 865664, "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.

¢ 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
positionad under the liquid filied phantom. The impedance stated is transformed from the
measurement at the SMA connector te 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.

« 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
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,
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Measurement Conditions
DASY system conliguration. as far as not given on pags 1
DASY Version DASY5S Vs2.8.8
Extrapolation Agvanced Extrapalation
Phantom Modular Flat Pharstom
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution dx, dy, 62 =5mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following garametérss and calcuations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 30.0 1.96 mhe'm
Measured Head TSL parameters (220+02)°C 3B0+6% 2.00 mhoim = 6 %
Head TSL temperature change during test <05°C o —_—
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 147 Wikg
SAR for nominal Head TSL parametars normallzed 1o 1W 57.9 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Mead TSL condition
SAR measured 250 mW input power 6.60 Wikg
SAR for nominal Head TSL parameters normalized to 1% 26.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were apolied,
Temperature Permittivity Conductivity
Neminal Body TSL parameters 2z0'Cc 525 2.16 mha/m
Measured Body TSL parameters {22.0202)°C 506816 % 219 mhaim £ 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 Condibon
SAR measured 250 mW input power 14,4 Wikg
SAR for nominal Body TSL parametars normalized 16 1W 56.8 W/kg = 17,0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.37 Wikg
SAR for nominal Body TSL pammeters nommalized 16 1W 25.3 Wikg 2 16.5 % (k=2)

Certificate No: D2600V2-1058_Junt4
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, translicemead to feed point S020-6310
Retum Loss -24.0d8

Antenna Parameters with Body TSL

Impedance, ranstormad 10 teed poat 457 41-46
Return Loss -237 08

General Antenna Parameters and Design

[ Electncal Delay (one awection) [ 1150 ns

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

The dipole s made of standard eemunigid coaxia! cable. The center conductor of the faeding line is directly connected 1o the
sagond arm of the dipole. The antenna i5 thersfore short-circutted for DC-signals. On somwe of the dpcles. emall end caps
are added to the dipole amms in order to improve matching when loaded acoording to the pasition as explainad In the
"Measurement Conditions* paragraph. The SAA data are not affected by this change The overall dipole length is still
according to the Swandard.

No excessive force must be zpplied to the dpole arms, because they might bend or the soldered connections near the
{eadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutaciured on Augqust 14, 2012
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DASYS5 Validation Report for Head TSL

Date: 18.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1058

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

Medium parameters used: { = 2600 MHz; 6 = 2 S/m; & = 38; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (JEEE/IEC/ANS| C63.19-2011)

DASY32 Configuration:
« Probe: ES3DV2 - SN3205:; ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30042014
e  Phantom: Flat Phantom 3.0 (front); Type: QDOODPSGAA; Serial: 1001

o DASYS52S52.88(1222): SEMCAD X 14.6.10(7331)

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

Reference Value = 103.4 V/im; Power Dift = 0.04 dB

Peak SAR {extrapolated) = 30.9 Wikg

SAR(I g) = 14.7 W/kg; SAR(10 g2) = 6.6 W/kg

Maximum value of SAR (measured) = 19.6 Wikg

om

e 1

0dB =196 Wihkg=12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.06.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D260V 2: Serial: D2600V2 - SN: 1058

Commumcation System: UID {) - CW; Frequency: 26040 MHz

Medium parameters used: { = 2600 MHz; a = 2,19 S/m; & = 50.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63,19-2011)

DASYS2 Configuration:
o Probe: ES3DV3 - SN3205: ConvF{4.24, 4.24, 4.24); Calibrated: 30.12,2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.04.2014
e Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA; Serial; 1002

o  DASYS252.88(1222), SEMCAD X 14.6.10(7331)

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

Reference Valee = 97.00 V/m: Power Drft = 0.01 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(] g) = 14.4 Wikg: SAR(10 g) = 6.37 W/kg

Maximum value of SAR (measured) = 19.2 Wikg

250

0dB = 192 Wike = 12.83 dBW/ikg
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Impedance Measurement Plot for Body TSL
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Calibration information for DAE
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' CALIBRATION CERTIFICATE -
. Object DAE4 - SN. 1373

Calibration Procedure(s) TMC-0S-E-01-188

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

’ Calibration date June 11, 2014
This catibration 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 foliowing
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 (M&TE critical for calibration)

Primary Standards | ID# Cal Date(Calibrated by, Certificate No ) Scheduled Calibration
Documentmg 1T
Pracess Calibrator 753 I 1971018 01-July-13 (TMC, No:JW13-049) July-14
Name Function Signature
Calibrated by: Yu Zongying SAR Test Enginear ¥ -
Reviewead by Qi Dianyuan SAR Project Leader ~ M/
Approved by: Lu Bingsong Deputy Director of the laboratory - WL J’L

Issued: June 12, 2014 ‘
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty
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Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCIS150500322RF
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 285 of 287



c c ' s Report No: CCIS15050032201
' in Collaboraton with
' ‘ s p e 8 g
VAR N CALIBRATION LABORATORY

Add: No 52 Huayuanbei Road, Hasdian Districy, Beying 100191, Chana
Tel +26-10-62 30401 3-2079 Fax: + 8616230463 32514
E-mal)! lplaucsmiing com Hup//www emene com
Glossary:
DAE data acquisition electronics

Connector angie information used in DASY system to align probe sensor X
to the robot coordinate system

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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DC Voltage Measurement
AD - Converter Resalution nominal
High Range ILSB = 8.1V full range = 100.. +300 mV
Low Range 1L8B = 81nV full range = -1 +3ImV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time' 3 sec

Calibration Factors X Y =

High Range 403889 + 0.15% (k=2] 403836 +0 15% (k= 7) 404.131 - +015% lk-2l
Low Range 3.98796 £ 0.7% (k=2) | 3.96632+07% (k=2) l4011’63 + 0.7% (k=2)

Connector Angle

| Connector Angle 1o ba used in DASY system 254°+1°
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