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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3924

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(uV/(V/im)%)* 0.50 0.41 0.67 +10.8%
DCP(mV)® 102.7 99.5 100.2

Modulation Calibration Parameters

uiD Communication A B c D VR Unc®
System Name dB dBVuV dB mV (k=2)
0 CwW X 0.0 0.0 1.0 0.00 198.9 +2.1%
¥ 0.0 0.0 1.0 178.3
z 0.0 0.0 1.0 233.2

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%.

A The uncertainties of Norm X, Y, Z do not affect the E>-field uncertainty inside TSL (see Page 5 and Page 6).
B Numerical linearization parameter: uncertainty not required.

E 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/EASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibration Parameter Determined in Head Tissue Simulating Media

- . G
f [MHz]C Pe?rili:tt;:/,;y E Cond(;;:':\)/::ty ConvF X | ConvFY | ConvF Z AIphaG D(:);h) :::;t)
750 41.9 0.89 9.95 9.95 9.95 0.13 140 | £12%
835 41.5 0.90 9.68 9.68 9.68 0.15 129 | £12%
900 41.5 0.97 9.42 9.42 9.42 0.22 1.09 | £12%
1750 401 1.37 8.37 8.37 8.37 0.21 1.10 | £12%
1900 40.0 1.40 7.95 7.95 7.95 0.22 1.12 | £12%
2450 39.2 1.80 747 717 717 0.35 098 | £12%
2600 39.0 1.96 7.04 7.04 7.04 0.34 1.07 | £12%

e Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to £50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
FAt frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below % 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3924

Calibration Parameter Determined in Body Tissue Simulating Media

e o G
f [MHz]° Pe':;':::i"‘l';y ) C°"°:;7::‘)"Fty ConvF X | ConvF Y | ConvF Z | Alpha® D(::’;h) ::(':;t)
750 555 0.96 9.90 9.90 990 | 029 | 098 | +12%
835 552 0.97 9.74 9.74 974 | 0.16 | 150 | £12%
900 55.0 1.05 9.51 9.51 951 | 030 | 1.03 | £12%
1750 53 4 149 7.04 7.94 794 | 021 | 113 | +12%
1900 53.3 152 7.65 7.65 765 | 013 | 258 | £12%
2450 52.7 105 730 7.30 730 | 028 | 131 | £12%
2600 525 216 7.20 7.20 720 | 038 | 098 | +12%

C Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters (e and ) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below * 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)
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Uncertainty of Frequency Response of E-field: +7.5% (k=2)
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Receiving Pattern (®), 0=0°

f=600 MHz, TEM f=1800 MHz, R22
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*100MHz = 600MHz - 1800MHz - 2500MHz
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SAReaq)
(TEM cell, f =900 MHz)

Input Signal[uV]
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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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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3924

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 152.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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Calibration information for Dipole

Calibration Laboratory of Y

Schmid & Partner Pt
Engineering AG 2 X

Zoughausstrasse 43, 8004 Zurich, Switzerland % ,_'/,'\\/\\“\\

Accredined by the Swass Accroditation Senvica (SAS)
The Swiss Accreditation Service is one of the signatories to

the EA

Multilatoral Agreoment for the recognition of calibration centificates

ctiemt  CCIS (Auden)

/ oNISs

S Schwelzerischer Kalibrierdienst

Service suisse d'étalonnage
M4 @6' C sevizio svizzero di taraturs
’GRS‘ S swiss Catibeation Service

Accreditation No.: SCS 108

Certificato No: D835V2-4d154 Jun13

CALIBRATION CERTIFICATE

Otyect D835V2 - SN: 4d154
Calibration peocedure{s) QA CAL-05.v@

Calibraticn procedure for dipole validation kits above 700 MHz
Calioration date June 06, 2013
This calibration cenificale NS the traceability to national which reakze the physical units of measurements (S1),
e s and the with cont o

Calbration Equipmont used (METE critical for cafibration)

»

bikty aco gvan on the following pages and are part of the cencate.

All calibrations hawe been conchucted in the closed laboratory facility: envirormant temperature (22 + 3)°C and humidity < 70%.

This calibration certificate shal ndl be repeoduced except in 1ull Wthout wiitten app:

Primary Standards oa_ Cal Date (Cestificato No.) Scheduled Catbration

Power meter EPM-A424 GB37480704 01-Nov-12 (No. 217-01640) Oct-13

Powor sensor HP B481A US3TZR783 O1-Now+12 (No, 217-01640) Oct-13

Referonce 20 dB Attenuator SN: 5058 (20k) 04-Ape-13 (No. 217-01738) Ape1d

Type-N mismatch combination SN: 5047.3 /1 06327 04-Apr-13 (No. 217-01739) Apr-14

Referance Prodbe ES30V3 SN: 3208 28-00c+12 (No. ES3-3205_Dect2) Dec-13

DAE4 SN: 801 25-Apr-13 (No. DAES-801_Ape1 3) Apr-14

Secondary Standards 1D Chack Date (in housa) Scheduled Check

Power sensor HP B481A MY41062317 18-Oct02 (in house chack Oct-11) In houso check: Oct-13

RF geneator RAS SMT-06 100005 04-Aug-99 (in house check Oct-11) In house checc Oct-13

Network Analyzes HP 8753E US3I7330585 S4206 18-Cct-01 (in house check Oct-12) In house chick: Oc-13
Name Function Signature

Calbrated by Lo Kiysner Laberatory Technician %_{

Appraved by Katia Pokovic Techrical Manager /& %

Issued: June 6, 2013
I of the

ij.

Certificate No: D835V2;40154_Jun13
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Calibration Laboratory of

Kalibr
Schmid & Partner $ Service suisse d'étalonnage
Engineering AG C  servizio svizzero o taraturs
Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral 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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-

b)

c)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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
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
DASYsystemooMn.aslwasnm IVEN on page 1.
DASY Version DASYS V5286
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 4.5 0.90 mho'm
Measured Head TSL parameters (220£02)°C 404+6% 0.94 mho/'m £ 6 %
Head TSL temperature change during test <05°C ee e
SAR result with Head TSL
SAR averaged over 1 cm” (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 measured 250 mW input power 1.59 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.17 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220202)°C 545+26% 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 244 W/ikg
SAR for nominal Body TSL parameters nomalized 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 parameters normalized to 1W 6.23 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5240-2810
Return Loss -2868dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4820-45j0
Retumn Loss -260dB

General Antenna Parameters and Design

| Esoctrical Detay (one direction) | 1432 ns

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

The dipole is made of standard semirigid coaxial cable. The center conducior of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcte arms in order 10 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 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 December 28, 2012
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DASYS5 Validation Report for Head TSL

Date: 06.06.2013
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 = 0.94 S/m; &, = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: ES3DV3 - SN3205; ConvF(6.05, 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: QDOODP49AA; Serial: 1001

» DASY5252.8.6(1115); SEMCAD X 14.6,9(7117)

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

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

Peak SAR (extrapolated) = 3.76 W/kg

SAR(1 g) = 2.47 Wikg: SAR(10 g) = 1.59 W/kg

Maximum value of SAR (mecasured) = 2,91 Wikg

.58

0dB =291 Wikg = 4.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 05.06.2013
Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d154
Communication System: UID 0 - CW : Frequency: 835 MHz
Medium parameters used: f =835 MHz; 6 = 1 S/m; & = 54.5; p = 1000 kg/m’

Phantom section: Flat Section
Mcasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 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: QDO0OP49AA: Serial: 1001
o DASYS52528.6(1115); SEMCAD X 14.69(7117)

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

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

Peak SAR (extrapolated) = 3.58 W/kg

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

Maximum value of SAR (measured) = 2.85 W/kg

0 dB = 2.85 Wikg = 4.55 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Impedance and Return Loss calibration Report

Object: D835V2 - SN: 4d154
Calibration Date: June 25, 2015
. . ) I[EEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664
Calibration reference: DOL
Calibrated By: 7 W \ . . .
! Y ﬂn@t -@‘ (Janet Wei, SAR project engineer)

Reviewed By: %M
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 In 2014 Measurement Plot for Body TSL In 2014
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Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1601028RF

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Measurement Plot for Head TSL In 2015 Measurement Plot for Body TSL In 2015
CH1S 11 1UFS 12_ 49619 n -3 mfasmn e 13.22{21 55.989 pF CH18 41 1UFS 12_: 46559 oo Ea;ﬁJunZUWS 1851;:712394%
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Comparison with Original report
Calibrated By CCIS In | Calibrated By CCIS o o
ltems Deviation Limit
2014 In 2015
Impendence for Head TSL 54.0Q-1.6 jQ 49.6Q-3.4 jQ -4.40-1.8 jQ +5Q
Return Loss for Head TSL -27.6dB -28.8dB 4.3% +20%(No less than 20 dB)
Impendence for Body TSL 47.10-3.5jQ 46.6Q-1.5 jQ -0.50+2 jQ +5Q
Return Loss for Body TSL -26.6dB -25.7dB -3.4% +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.: CCISE1601028RF
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CCIS

Report No: CCISE160102801

Calibration Laboratory of

r & ”, Schwelzerischer Kaliteiordionst

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

Zeughausstrasse 43, 8004 Zurich, Switzecland % ,‘ﬁ‘w\? Swiss Calibration Service

Accredited by the Swiss Accreditation Secvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multitateral Ag t for the gnition of calibration certificates

client  CCIS (Auden) Certificate No: D1900V2-5d175_Jun13

CALIBRATION CERTIFICATE

Calibration procedure for dipole validation kits above 700 MHz

All calbeations have been conducted in the closed aboratory

Casbeation Equipment used (MATE critical for calbration)

Object D1900V2 - SN: 5d175
Caibeation procodure(s) QA CAL-05.v8
Cafibeation date: June 10, 2013

This calbeation certificate ¢ the bility 10

The ts and the with

fidence probabdity are given on the following pages and are pan of the cerificate

standards, which realize the physical units o measurements (S1)

{ociity: eendronment tesnpecatiee (22 + 3)°C and humidity < 70%.

Primary Stand: iD# Cal Date (Comty No) Schoduled Calibration

Power moter EPM-442A GE3IT480704 01-Now-12 (No. 217-01640) Oct-13

Power sensor HP 8481A us372927a3 01-Now-12 (No. 217-01640) Oct13

Rederence 20 0B Attonuaior SN 5058 (20%) 04-Apr-13 (No. 217-01736) Ape-14

Type-N mismaich combination SN, S047.3 7 08327 O4-Ape-13 (No, 217-01739) Ape-14

Rederence Probe ESIOV3 SN: 3205 268-Dec-12 (No, ES3-3205_Dec12) Dec-13

DAE4 SN 6 25 Ape-13 (No. DAE4.601_Apr13) Age-14

Secerdary Sy Dy Check Date (in house) Schoduled Chack

Power sensor HP 8481A MY41092317 18-0c1-02 (in house check Oct-11) In house chack: Oct-13

RF generator R&S SMT-06 100005 04-Auy-89 (in house chack Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 54206 18-0ct-01 (in house chack Oct-12) In house chock: Oct-13
Name Function Signature

Calibratod by: Joton Kastrali Laboratory Techniclan \'ﬁ (/d_/

Appeoved by Katja Pokovic Tochnical Manager /{;,é;:/’ <

Issyod: June 11, 2013
This casb Y shall not bo rep d except in full without weitten approval of the laboentory,

Certificate No: D1900V2-5d175_Jun13

Page 10f8

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.: CCISE1601028RF
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Calibration Laboratory of 280, Schwizerischer Kalibrierdienst
Schmid & Partner S Service suisse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ! ,'ﬁ\‘x‘ Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service ls one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

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

Centficate No: D1900V2-5d175_Jun13 Page 20of 8

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1601028RF
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Bao’an District, Shenzhen, Guangdong, China
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Report No: CCISE160102801

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz = 5mm
Frequency 1900 MHz + 1 MMz
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 393+6% 1.34 mho/m + 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condgition
SAR measured 250 mW input power 9.76 Wikg
SAR for nominal Head TSL parameters normakzed 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 5.14 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following p s and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 53.726% 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 Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Body TSL parameters normalized 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 538 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21,8 W/kg = 16.5 % (k=2)
Centificate No: D1900V-5d175_Jun13 Page30f8

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
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Appendix
Antenna Parameters with Head TSL

Impedance, translormed 10 leed point 5400+ 540
Return Loss -23846B

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 4920+571Q
Return Loss -24.7dB

General Antenna Parameters and Design

| Etectrical Delay (one drection) | 1,202 ns

After long term use with 100\ 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 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 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on June 08, 2012
Centificate No: D1900V2-5d175_Jun13 Page 4 of 8
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1601028RF

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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DASYS5 Validation Report for Head TSL

Date: 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: f = 1900 MHz; o = 1.34 S/m; & = 39.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.98, 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: QDO0OPSOAA; 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 V/m; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 17.7 W/kg

SAR(1 g) = 9.76 Wikg; SAR(10 g) = 5.14 W/kg

Maximum value of SAR (measured) = 12.1 Wrkg

J0.0%

0dB = 12.1 W/kg = 10.83 dBW/kg

Certificate No: D1900V2-5d175_Jun13 Page50l8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 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: f = 1900 MHz; o = 1.5 S/m; &, = 53.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration:
o 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
o DASYS2528.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnid: 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(1 g) = 10.1 W/kg: SAR(10 g) = 5.38 W/kg

Maximum value of SAR (measured) = 12.7 Wrkg

0dB = 12.7 Wikg = 11.04 dBW/kg

Certificate No: D1900V2-5d175_Jun13 Page 70f 8
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Impedance Measurement Plot for Body TSL

10 Jun 2043 12:23:12
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Report No: CCISE160102801

Dipole Impedance and Return Loss calibration Report

Object: D1900V2 - SN: 5d175
Calibration Date: June 25, 2015
. . ) I[EEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664
Calibration reference: DOL
Calibrated By: 7 W \ . . .
! Y ﬂn@t -@‘ (Janet Wei, SAR project engineer)

Reviewed By: %M
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 In 2014 Measurement Plot for Body TSL In 2014
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Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 103 of 119



Report No: CCISE160102801

Measurement Plot for Head TSL In 2015

25 Jun 2015 17.46:09

Measurement Plot for Body TSL In 2015

25 Jun 2015 17.51.52

CH1s8 11 1UFS 12_:53.645 1 50898 1 42635pH CH1s8 11 1UFS 12_:49.008 1 55234 1 46267 pH
el QQ0.000 000 MHz el <00.000 000 MHz
Cor —— | ——1 Cor
V f
/
Hid V
Comparison with Original report
Calibrated By CCIS | Calibrated By CCIS o o
ltems Deviation Limit
In 2014 In 2015
Impendence for Head TSL 52.7Q+7.5 jQ 53.6Q+5.1 jQ 0.90-2.4jQ 50
Return Loss for Head TSL -22.2dB -24.6dB 10.8% +20%(No less than 20 dB)
Impendence for Body TSL 48.4Q0+6.2 jQ 49.00+5.5 jQ 0.6Q-0.7jQ 50
Return Loss for Body TSL -23.8dB -24.8dB 4.2% +20%(No less than 20 dB)
Result
Compliance
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1601028RF
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 104 of 119




c c I s Report No: CCISE160102801

Calibration Laboratory of
Schmid & Partner

Schweizerischer Kalibrierdienst

Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
sstrasse 43, 8004 Zurich, Switzerland Swiss Calibeation Service
Accredted by the Swiss Accraditation Senvice (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Seevice s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
client  CCIS (Auden) Certificate No: D2450V2-910_Juni13
CALIBRATION CERTIFICATE
Otject D2450V2 - SN: 910
| Casbeation procodure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibeation date: June 07, 2013

This caby canificale o the iRy t0 | - . which realize the phy J ursts of o St)
The measuremants and the uncorainties with confidence probability ar ghwn on the lollowing pages and are part of the ceetificale

AR calibeations have been conducied in the closed laboratory faciity ervironment tomparalure (22 = 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for casbeation)

Primary Standards 10 e Cal Date (Cetificate No.) Scheduled Casbration

Power meter EPM-442A GB37480704 01:Nov-12 (No. 217-01640) Oct-13

Power 50080¢ HP BAS1A US37292783 01-Nov-12 (No. 217-01840) Oct13

Relerence 20 dB Attenuator SN: 5058 (20k) 04-Apr13 (No. 257-01736) Apr-14

Type-N mismatch combination SN: 5047.3/ 06327 04-Apr-13 (No. 217-01739) Ape-1d

Ralerence Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dec-13

DAE4 SN: 601 25-Apr13 (No. DAE4-601_Apr13) Apr-14

Secondary Standards D¢ Check Date (in house) Scheduled Chock

Powar sengsor HP 84814 MY41092317 18-0ct-02 (in house chack Oct-11) In bouse check: Oct-13

RF generator R&S SMT06 100005 04-Aug-59 (In house chick Oct-11) In house checkc Oct-13

Network Analyzer HP 8753E US37350585 S4206  18-0ct-01 (in house check Oct-12) In house check: Oa-13
Name Functon Signature

Cafibrated by: Leit Klysner Laboratory Technician @/

Approved dy: Katja Poicovic Tochnical Managar e g

Issued: June 7, 2013

This caibeation cartificate shall not be reproduced axcept in full without written appeoval of the laboeatory.

Certificate No: D2450V2-910_Jun13 Page 10l8
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Calibration Laboratory of

Schmid & Partner S e
Engineering AG c Servizio svizzaro di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accrediiod by the Swiss Accrodtation Seevice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilatoral Ag 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)

b)

¢)

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, as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 02 =5 mm
Frequency 2450 MHz = 1 MMz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220+02)°C 37.8+6% 1.81 mho/m + 6 %
Head TSL temperature change during test <05°C e —-ee
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 normalized 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 nominal Head TSL parameters normalizod to 1W 24.8 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho'm
Measured Body TSL parameters (220202)°C 50926% 2.02 mho/m 26 %
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 mW input power 13.2 Wikg
SAR for nominal Body TSL parameters normalized to 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 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg = 16.5 % (k=2)
Centificate No: D2450V2;910_Jun13 Page 308
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 5660413810
Retumn Loss -23.9d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 518Q+30iQ
Retumn Loss -29.3dB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.159 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding Ene 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 1o 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

Manutfactured 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: 910

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

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

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52): Calibrated: 28.12.2012:
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25.04.2013

* Phantom: Flat Phantom 5.0 (front): Type: QDOOOPS0AA; Serial: 1001

DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95,417 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.1 W/kg

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

Maximum value of SAR (measured) = 17.3 W/kg

0dB = 17.3 W/kg = 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; ¢ = 2.02 S/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, 4.42, 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: QDOOOPS0AA; Serial; 1002
¢ DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mecasurement grid: dx=5Smm, 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 2) = 6.09 W/kg

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

-
°
S0
aem -M
500 /
—
0.0
%e0
0dB =174 W/kg = 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:

Calibration Date:

Calibration reference:

Calibrated By:

Reviewed By:

Environment of Test Site

D2450V2 - SN: 910

June 26, 2015

IEEE Std 1528:2013, IEC 62209-1:2006, FCC KDB 865664
D01

Tﬂn@t W@‘ (Janet Wei, SAR project engineer)

Q/’AM Zh}w‘j(Bruczca Zhang, Technical manager)

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

Test Data

Measurement Plot for Head TSL In 2014
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Measurement Plot for Head TSL In 2015

26 Jun 2015 10:00:54

Measurement Plot for Body TSL 2015

26 Jun 2015 10:27.08
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Comparison with Original report
Calibrated By CCIS | Calibrated By CCIS o o
ltems Deviation Limit
In 2014 In 2015
Impendence for Head TSL 56.8Q+3.8jQ 56.50Q+0.9jQ -0.30-2.9 jQ 50
Return Loss for Head TSL -22.7dB -24.2dB 6.6% +20%(No less than 20 dB)
Impendence for Body TSL 50.30+2.7)Q 51.10+2.3)Q 0.8Q-0.4 jQ 50
Return Loss for Body TSL -31.2dB -31.9dB 2.2% +20%(No less than 20 dB)

Result
Compliance
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Calibration information for DAE
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China % / X CALIBRATION
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209 A No. L0570
E-mail: cttl@chinattl.com Http://www.chinattl.cn

Client : Auden Certificate No: Z15-97054

CALIBRATION CERTIFICATE

Object DAE4 - SN: 679

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

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: April 13, 2015
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 01-July-14 (CTTL, No:J14X02147) July-15
Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer {; %
Reviewed by: Qi Dianyuan SAR Project Leader M_,/ :

Approved by: Lu Bingsong Deputy Director of the laboratory KQ
prit 15, 2015

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

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« 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
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = sy +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z
High Range 404.360 £ 0.15% (k=2) | 404.845 + 0.15% (k=2) 404.916 = 0.15% (k=2)
Low Range 3.06888 + 0.7% (k=2) | 3.95561+0.7% (k=2) | 3.96029 +0.7% (k=2)

Connector Angle

‘ Connector Angle to be used in DASY system 293°+1° J

Certificate No: Z15-97054 Page 3 of 3
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

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

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

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

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

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

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

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

¢) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx.

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

e) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by
CTTL. Equivalent test equipment and measurement configurations may be
considered only when agreed by both SPEAG and the FCC.

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

3) The SPEAG-CTTL agreement includes specific protocols identified in the following
to ensure the quality of calibration services provided by CTTL under this SPEAG-
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CTTL Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. CTTL shall apply the required protocols without modification
and, upon request, provide copies of documentation to the FCC to substantiate
program implementation.

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

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

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

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

4) A copy of this document shall be provided to CTTL clients that accept calibration
services according to the SPEAG-CTTL Dual-Logo calibration program, which
should be presented to a TCB (Telecommunication Certification Body), to facilitate
FCC equipment approval.

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