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Glossary:

TSL tissue simulating ligquid

ConvF . sansitivity in TSL / NORM x,y,z
M not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, 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 Interpratation of Parameters:

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

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its leed
point exactly below the center marking of the flat phantom section, with the arms onented
parallel ta 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
measuremant at the SMA connector to the feed poinl. The Return Loss ensures low
reflected power, No uncertainty required.

s Electrical Dalay: One-way delay between the SMA connector and the antenna feed paint.
Mo unceriainty required.

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

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

= 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 faclor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificaba Mo: DYSV3-1133_Jan15 Page 2ol @
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Measurement Conditions

DASY sysiem conliguration, as far 8s not given on pags 1. i
DASY Version DASYS i V52.6.8
Extrapolation Aovenced Extrapolstion
Phantom Madular Flat Pharntom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dy, dy, dz =5 mm
Freguency TS0 MHE + 1 MHz
Head TSL parameters :
The lollowing parametars and calculations were appéad
' Tempersture |  Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 418 0.89 mha'm
Measured Head TSL parameters (22.0+02)"C 414 + 5% 0.88 mham 68 %
Head TSL temperature change during iest <05"C i
SAR result with Head TSL
SAR aversged over 1 cm® (1 gj of Head TSL Condition
SAR messuned 250 mW inpul power 2.01 Wikpg
SAA tar morminal Head TSL parameiens normalized to 1W 802 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em” (10 g) of Head TSL candition
BAR rmeasured 250 mW input power 1.32 Wikg
SAR for nominal Head TSL parameters normalized o AW 5.27 Wikg = 16.5 % (k=2) 1
Body TSL parameters
Tha following paramaters and caksulations weha agplisd,
Temperalure Parmittivity Conductivity
Hominal Body TSL parametars 20°C 55.5 (.96 mho/m
Messured Body TSL paramseters (220 202} "C E44:B8% 05T mhia/m = B %
| Body TSL temperature change during test <05°C J -
SAR result with Body TSL
SAR averaged over 1 em’ {1 g) of Body TSL Condition
SAR measured 250 mW input power 214 Wikg
AR for nominal Body TSL parameiers nonmalized o 1W B.46 Wikg = 17.0 % (k=)
SAR averaged over 10 cm” (10 g of Body TSL l condition
5AR measured 250 mW inpul power 1.42 Wikp
SAHR for nominal Body TSL paramsters normalized ta 1 583 Wikg + 18.5 % [k=2)

Cemficate Mo DFS0V3-1133 _Jan1k Page 3 of B
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Appendix (Additicnal assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transfommad to feed paint S5440-18j0Q |
Aeturn Loss -26.0 dB |

Antenna Parameters with Body TSL

impedance, transtormed to faed paind [ 4B.741-4.0j0
Asturn Loss | -27.4 dB

General Antenna Parameters and Design

Electratal Delay (one draction) 1030 ns

Aftar long tarm use with 1004 radiaied powear, only & slight warming of tha dipole near ihe leedpaint can ba measunad

The dipole is made of standard semingid coaxial cable. The canter conducior ol he feesing ne is direcily conmactad bo he
sacond am ol thie dipale, The snenna is thersiors shon-circuited for DC-signass, On some of the dipoles. small end caps
are added 1o the dipole arms n ofder o Improve matehing when loaded according 1o the pesition as explained in tha
*Waaswement Conditions® paragragh. The SAF date are not affected by this change, Thi overall dipole length is =il
accordng 1o the Slandad

Mo excessive foros must be apphed 1o the dipole ams, becauss they might bend or the soldered connactions near the
fnedpaint may e damaged.

Additional EUT Data

=
| Manufastured by BPEAG
Mamufacturad on Octobear 20, 2014

Cestificate No: OT50W3-1133_Jan15 Page 4 af B
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DASYS Validation Report for Head TSL

Date: 05,01,2003
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: DTS0V3E; Serial: D750V - 8N; 1133

Communication Syvsiem: UTD O - CW; Freguency: 750 MHz

Medium parameters used: § = 750 MHz; o= 0.8% S/m; & =414 p= 1000 ki;-"n'll
Phantom section; Flai Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-200 1)

DASY 52 Configuration:
. [—‘rn-h-c; ES3DV2 - SN3205; ConvFin.44, 644, 6,445 Calibrated: 30.12.2014;
s Sensor-Surfoce: 3mm (Mechiancal Surface Detection))
+ Electronics: DAE4 Sno01; Calibroted: 15.08.2014
«  Phantom: Flar Phantom 4.90; Type: QDOOOP4SAA; Serial: 1001

« DASYS2528.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x71Cube 0:
Measurement grid: ds=5mm, dy=3mm, dz=5mm

Reference YWalue = 52.99 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 2.96 Wikg

SAR(I g) = 2.01 Wikg: SAR(10 g) = 1.32 Wkg

Maximum value of SAR (measured) = 2.34 Wike

-2.00
-4.00
6.00
-8.00

-10.00

0 dB =234 Wikg = 3.69 dBW/kg

Coertiicaie Mo DT50V3-1133_Jan15 Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Dane: 05002005
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz: Type: D750V 3; Serial: D730V - SN: 1133

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

Medium parameters used: [ = 750 MHz: 0= 097 S/m: & = 5.4, p = 1000 kg/m’
Phantom section: Flat Section

Meazurement Standard; DASYS (IEEEJAEC/ANS] CA3.19-2011)

DASYSZ Configuration;
. l-'"n.:.l'u.*' ES3DV3 - SN3205; ConvF(6.21, 6.21, 6.21 ) Calibruted: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surfuce Detection)
s Electronics: DAE4 Sa601; Calibrated; 18.08.2014
»  Phantom: Flat Phantom 4.90; Type: QDOOOP49AA; Serianl: 1001

» DASYS2 528801222 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=Smm

Reference Value = 5241 Vim; Power Dirift = 0.02 dB

Peak SAR (extrapolated) = 3,13 Wikg

SARI( g) = 214 Wikg: SAR(10 g = 1.42 Wikg

Maximum value of SAR (measured) = 2.49 Wikg

-2.00
-4.00
-6.00
-B.00

-10.00

0 dB =249 Wikg = 3.96 dBW/kg

Cerificate No: D7SWIE-1133_Jan15 Page 7 of 8
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Impedance Measurement Plot for Body TSL

5 Jan IS 108:58152
[ BR800 AEE FHEE

CHI 511 i U F5 1: 48,564 ¢ 2361 & 331 ¢
]
D=1
& ) i
1.~ y
? N -
L ]
Prog ’
iE. i
Hld
CHZ =11 LDE 5 dB/ REF - B 18-27.403 dE T, R EEE MM
. — ——— - — _'_-'_‘_—
- e
b T y
.".
T
v
g L |
1E ,III
ML ]
ETAHRT 558.828 888 HHz STOF S950.0080 BRE HHx
Page 8 of 8

Carificate Ma: DF&0VE-1133_Jan15




Page 109 of 157

6.3. D835V2 Dipole Calibration Certificate

Calibration Laboratory of
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Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
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Report No.: MWR161000111

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

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

CTTL-BJ (Auden)
CALIBRATION CERTIFICATE

Client Certificate No: D835V2-4d069_Jul16

Object D835V2 - SN:4d069
Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz
Calibration date; July 20, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Callbration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-291 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02202) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Relference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

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

Power mater EPM-442A SN: GB37480704 07-0ct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: Usarzezves 07-0¢1-15 (No. 217-02222) In house chack: Oct-16

Power sensor HP 8481A SN: MY41002317 07-Oct-15 (No. 217-02223) In hause check: Oct-16

RF generator RAS SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37390585 18-0¢1-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician MM

Approved by: Katja Pokovic Tachnical Manager

This calibration cerificate shall not be reproduced axcept in full without writtan approval of the laboratory.

2%

Issued: July 22, 2016

Certificate No: D835V2-4d069_Jul16

Page 1 of 8
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H H e,
Callbl_'atlon Laboratory of &, S Schweizerischer Kalibrierdienst
SChm!d & F_’artner = C Service suisse d'étalonnage
Englneenng AG z //-:_-\:.‘ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland U N S swiss Calibration Service
flaal il
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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.

* FElectrical 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; DB35V2-4d069_Jul16 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

Report No.: MWR161000111

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 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22,0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0x0.2) °C 406+6% 0.94 mho/m+6 %

Head TSL temperature change during test <0.5°C .- -
SAR result with Head TSL

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

SAR measured 250 mW input power 2.45 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.44 W/kg = 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 6.18 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 55.2 0.97 mho/m

Measured Body TSL parameters (22.0 +0.2) °C 54.9+6% 1.01 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 2,50 Wikg

SAR for nominal Body TSL parameters normalized to 1W 9.69 W/kg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.63 W/kg

SAR for nominal Body TSL paramaters

normalized to 1W

6.36 W/kg = 16.5 % (k=2)

Certificate No: D835V2-4d069_Jul16
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.90Q-21jQ

Return Loss -31.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4880Q-25|Q
Return Loss -31.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.394 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is 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
Manufactured on November 09, 2007

Certificate No: D835V2-4d069_Jul16 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 20.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN:4d069

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

Medium parameters used: = 835 MHz; o = 0.94 S/m; & = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
+  Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA ; Serial: 1001
* DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 62.09 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.70 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.26 Wikg

dB

-2.20

-4.40

-11.00

0dB =3.26 Wkg=5.13 dBW/kg

Certificate No: DB35V2-4d069_Jul16 Page 5of 8
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Impedance Measurement Plot for Head

14 of 157 Report No.: MWR161000111

TSL
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DASYS Validation Report for Body TSL

Date: 20.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN: 44069

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

Medium parameters used: f = 835 MHz; 6 = 1.01 S/m: & = 54.9: p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73): Calibrated: 15.06.2016;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
* Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
* DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 60.64 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.5 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.31 Wikg

0dB =3.31 W/kg = 5.20 dBW/kg

Certificate No: DB35V2-4d069_Jul16 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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6.4. D1750V2 Dipole Calibration Certificate

" |, Colsborstion with 1Y, A
—_ a.\ -
&777 s p e a g = AP
CALIBRATION LABORATORY 31 . CN As B
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China %777~ CALIBRATION
Telk86-10-62304633-2079  Fax: +B6-10-62304633-2504 "&,m“\*‘ CNAS L0570
E-_r.nalilr citl@chinattl.com Hetp:/www chinattl.cn

Client = Sunway Certificate No:  Z16-97103

Object D1750V2 - SN: 1021
Calibration Procedure(s) FD-Z11-2-003-01

Calibration Procedures for dipole validation kits
Calibration date: July 1, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 10191¢ 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG No.EX3-7307_Feb16) Feb-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG No0.Z16-97011) Feb-17
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY408071430 01-Feb-16 (CTTL, No.J18X00893) Jan-17
Network Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calbramd by Zhao Jing SAR Test Engineer ’”‘:gg‘
P S
RO Qi Dianyuan SAR Project Leader = __
e Lu Bingsong Deputy Director of the laboratory %%’ﬁ 7

Issued: July 4, 4016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97103 Page 1 of 8
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r- In Collaboration with
=777 & p © 8 4

Add: No.51 Xucyuan Road, Haidian District, Beijing, 100191, China
Tels=£86-10-62304633-2079 Fax: +B6-10-62304633-2504

E-mail: cnil@chinattl.com Hutp:/f'www.chinattl.cn
Glossary-:'
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.

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

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

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

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

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

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

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

Certificate No: Z16-97103 Page 2 of 8
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LABORATORY

TTI.

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Telpk86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Hitpz/iwww.chinattl.cn

Mealure;wnt Conditions

DASY system configuration, as'far as not given on page 1.

Report No

.. MWR161000111

DASY Version DASYS52

52.8.8.1258

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL . 10 mm

with Spacer

Zoom Scan Resolution dx, dy, dz=5 mm

Frequency 1750 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity

Conductivity

Nominal Head TSL parameters 220°C 401

1.37 mha/m

Measured Head TSL parameters (220£0.2)°C 405+6%

1.36 mho/m £ 6 %

<1.0°C

Head TSL temperature change during test

SAR result with Head TSL

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

SAR measured 250 mW input power

817 mW /g

SAR for nominal Head TSL parameters normalized to 1W

36.9 mW /g + 20.8 % (k=2)

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

SAR measured 250 mW input power

484 mW /g

SAR for nominal Head TSL parameters normalized to 1W

19.8 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 (220+02)°C 53.1+6%

1.61 mho/m £6 %

<1.0°C

Body TSL temperature change during test

SAR result with Body TSL

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

SAR measured 250 mW input power

9.25mW / g

SAR for nominal Body TSL parameters normalized to 1W

36.7 mW /g £ 20.8 % (k=2)

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

SAR measured 250 mW input power

494mW /g

SAR for nominal Body TSL parameters normalized to 1W

19.7 mW /g £ 20.4 % (k=2)

Certificate No: Z16-97103 Page 3of 8



Page 120 of 157

" InCollaboration with
CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
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E-mail: ctil@chinattl.com Hutp:/fwww.chinattl.cn

Appendrx

Antenna Parameters with Head TSL

Report No

.. MWR161000111

Impedance, transformed to feed point

48.60- 1.40)0

Return Loss

- 33.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point

46.00+ 0.61jQ

Return Loss

-27.5dB

General Antenna Parameters and Design

Electrical Delay (one direction)

1.318ns

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

Certificate No: Z16-97103
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CALIBRATION LABORATORY

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

Tl 86-10-62304633-2079 Fax: +86-10-62304633-2504
E=ypmil: citl@chinattl.com Hitp:/fwww.chinattl.cn
DASYS Validation Report for Head TSL Date: 07.01.2016

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o = 1.362 S/m; er = 40.49; p = 1000 kg/m3
Phantom section: Center Section

Measurement Standard: DASY4S (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

¢ Probe: EX3DV4 - SN7307; ConvF(B.37, 8.37, 8.37); Calibrated: 2/19/2016;

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

¢ Electronics: DAE4 Sn771; Calibrated: 2/2/2016

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

+ Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

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

Reference Value = 47.11V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.4W/kg

SAR(1 g) = 9.17 W/kg; SAR(10 g) = 4.94 W/kg

Maximum value of SAR (measured) = 13,0 W/kg

-3.26

0 dB = 13.0 W/kg = 11.14 dBW/kg

Certificate No: Z16-97103 Page 5 0f 8
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CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China

Telowl6-10-62304633-2079 Fax: +86-10-62304633-2504
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 07.01.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1021
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o = 1.505 S/m; &, = 53.06; p = 1000 kg?m]
Phantom section: Left Section’
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

= Probe: EX3DV4 - SN7307; ConvF(8.18, 8.18, 8.18); Calibrated: 2/19/2016;

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

« Electronics: DAE4 Sn771; Calibrated: 2/2/2016

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

+« Measurement SW: DASYS52, Version 52.8 (8): SEMCAD X Version 14.6.10 (7372)

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

Reference Value = 94,11 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.25 W/kg; SAR(10 g) = 4.94 W/kg

Maximum value of SAR (measured) = 13.1 W/kg

dB
0

-3.30

-6.59

1
TS

0dB=13.1 Whkg=11.17 dBW/kg

989 |

-13.18

-16.48

Certificate No: Z16-97103 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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6.5. D1900V2 Dipole Calibration Certificate

FrICL] (L
Calibration Laboratory of R g Schweiserischer Kallbrierdionst
Schmid & Partner o G Servies suisse détaionnage
Enginsering AG ﬁ.ﬁ ,-—:‘“:,.§ Servizio sviczero o taratura
Irughoussirnase 43, B0 Turich, Switzeriand ?':--.ﬁ.-.-y 5 Swiss Calibration Service
Accredied by the Swss Accradalon Senvice (GA5) hccreditation No: SCS 0108

Thi Swiss Accreditation Servcs is ane of the signasories 1o the EA
Multilnieral Agreement for tha eeagnition of calibration carilicates

cient  SMQ (Auden) Certificats No: D1900V2-5d194_Jan15

|GALIBHA'!1L']N CERTIFICATE

ctject D1900V2 - SN: 5194

Cakbrafion procadurejs) QA CAL-05va
Calibration procedure for dipole validation kits above 700 MHz

Ciafibraton date: January 07, 2015

This cabbration cartiticans documents the irecsasdity o national siancards, which reakze he physical units of messurements (31
The mensuremants and the unceruiniies wih confidence prooaniify s given an he ollowing pages and ane part of Ta caificats

Al calibrations have bean candusied in the closed laboraiony faciily: emdronment lempemiue (22 = 3)°C and humiditg = 7%

Calmbion Equipmend ussd (MATE crtical for calbemtian)

Primary Standarcs ID¥ Gl Diarin (Codificas Ko Serwadubed Calbralion o
| Pomar mialar EPM-4424 GEITAR0TTS OF-Oict-14 (Mo, 217-02020) Qet-15

Porwai seraos HP B4E1A USsTaeETad OF-Ohct-14 Mo, 21 7-020220) Cwct-18

Pormsr sermor HP B4E1A MY 10985 T OF-Oct-14 (Mo, 297020321 Cuct-14

Relenancs 20 dB Ateruatar SN: 508 {20k) O-Apre12 [No. 217-09918) Agr-15

Typa-M migmaich combinatian 5M; 5047 2 7 E327 3-Apr-14 (Mo 217-0M521) g

Rulerencs Probe E33003 BN: 5305 30-Dec-14 (No. ES3-3205_Dec1d) Des-15

DAE4 SM: B0 1E-Aug-14 (No. DAZ4-E01_Augtd) Huig-15

Secondaty Slandards & Chrexck Dabe (in housa) Schecuied Chec

AF genomior A&S SMT-06 100005 D= Bug-f5 (i Foniss check Det-13) In houss chock: Oci-16
Mrtwork Aralyeor HF BTS3E USITI068E S4206 1B-0ict401 {In house chagk Tcl-14) in houss chack: Ool-15

Hinmme Function Signal
Caihratad by Tl Lesinior Lsboratory Technician

i
Appeaved by Kafa Fokovic Technical Manager ﬁ%

|ssand: January 7, 2015

T calbention cerificate shall not ba mproduced axcapl in Tull w2 willen approval of B isbamtory.

Cortificate No; D1900VE-54184_Jen15 Paga 1of8
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Calibration Laboratory of I,

: Foat s Sohweizerischer Kalibriardienst
Sehmid & Partner S S Serein Siise O dElennage
Engineering AG = G urvirio svizzerc oi tarsturs
Zeughausstrasse 43, 5004 Zurich, Switseriand v S Swiss Callbration Service
ey
Accramied by ihe Swiss Accradislon Sanice (345 Accreditation Mo.: ‘SCS D108

This Swiss Ascreditation Service i ore of the signatories bo the E&
Mulifisiaral Agresmeni for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL/ NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) KDB BB5664, “SAR Measurement Regquirements for 100 MHz to 6 GHz"

Additional Documentation:
di DASY4/S 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 ariented
paraliel 1o the body awis,

* 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.
Mo uncertainty required.

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

» SAA 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 SAH result.

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

Cartificate MNa; D1900V2-5415%4_Janis Pagm 2of 8
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Measurement Conditions
DASY system configuration, as far as no PN on page 1

DASY Verslon LDASYE Wh2.8.8
Extrapolation Advancad Exrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TEL 10 mm with Spacer
Zoom Scan Aesolution dx, dy, g =& mm
Frequency 1800 MHz = 1 MHz
Head TSL paminltara
The lollowing parameters and calcdlations were applied,
! Temperaiure Permittivity Conductivity
Hominal Head TSL paramaters 2oC 400 1.40 mhodm
Measured Head TSL parameters [#2.0x0.2) "C 401 8% 1.38 mha'im = 8 %
Head TSL temperature change during test 20550 e ==e
SAR result with Head TSL
SAR averaged ever 1 em” (1 g) of Head TSL Condition
S5AH mesavned 250 mW inpul powar 0.1 Wikg
SAR for naminal Head TSL paramaters nionmalized o 1% A6 Wikg = 17.0 % [k=32)
SAR averaged over 10 cm® {10 g} of Head TSL condition
SAF meazwad 250 mW input power §5.32 Wiy
SAR for nominal Hesd TSL parameters normalizad o 1W 21.3 Wikg = 16.5 "% (k=2)
Body TSL parameters
The lellowing paramaters snd calculations were applied,
Temperature Permittivity Condustivity
Nominal Bady TSL paramaters el i £33 1.52 mha'm
Measured Body TSL paramaters (22003 °C 53326 % 1.50 mihadm + & %
Body TSL temperature change during test =0.5"C - —_
SAR result with Body TSL
SAR averaged over 1 cm”® (1 g) of Body TSL Conditian
SAR maasumad 250 mW input power 9.55 W/ka
SAR for nominal Body TSL parameters narmalized to TW 40.1 Wikg = 17.0 % [k=2)
SAR avoraged over 10 em’ (10 g) of Body TSL conditian
BAR maasured 250 mW inpul power 5,371 Wikg
SAR far norminal Body TSL paramesens normalized o 1W 21.3 Wikg = 16.5 % (k=2)

Carfificabe Ma: D1900V2-5d4184_Jan15
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Appendix {Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, translormed to feed point BATO+4.80
Retum Loss - 24.5d8

Antenna Parameters with Body TSL

Impedance, ranstormed 1o teed poi 4890+ 51 |0
Feturn Loss - 25,6 dB

General Antenna Parameters and Design

[ Elmcirical Dislay (one direction) ] 1201 ns

Adter long lerm use with 1008 radiated powar, only & slight warming of tha dipole near the feedpaint can ba measweed.

The dipede is mada of standard semirigid coaxial cable. The center conductor of the feeding line is diratly connected to the
second arm of the dipole. The anlenna is tharelore short-cireuited for DC-signals. On some of the dipoles, small end CEpS
are added to the dipole arms in order io improve matching vwhien Ioaded according 1o 1he position as sxplained in the
“Measurerment Conditions” paragraph, Tha SAR date are nol afecied by this change. The owesall dipala langth & =il
aceording 10 the Standand

Mo excessive Torcs must be appéed 1o the dipole arms, becauss they right bend or the soldared ssnnactions near Ehe
teedpaint mey be damaged.

Additional EUT Data
Manuiacturad by SPEAG
Manufacturad on May DB, 204

Cartificate Mo: D1000VE-64104_Janih Fape &£ of B
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DASYS Validation Report for Head TSL

Diate; 07.12.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 19040 MHz; Type: D1900V2; Serial: DI1900V2 - SN: 5d194

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

Medium parameters used: { = 1900 MHz; o = 1.39 §/m; & = 40,1; p = 1000 kg/m"
Phantom section: Flit Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CA3.19-2011)

DASY 52 Configuration;
»  Probe: ES3DV3 - SN3205; ConvFi(5, 5, 5): Calibrated: 30.12.2014:
*  Sensor-Surfice: 3mm (Mechanical Surface Dietection)
= Electronics: DAE4 Sa60 1 ; Calibrated: 158082004
= Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA: Serial: 1001

« DASYS25288(1222) SEMCAD X 1461007331
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm
Reference Value = 958,35 V/m; Power Drift = 0.04 dB
Peak SAR (extrupolated) = 18,5 Wike

SAR(1 g) = 10.1 Wikg; SAR(10 g) = 532 Wikg
Muxitum vidoe of SAR {measured) = 12.7 Wike

ER ]
0.

iima

A7

BdB=12.7TWikg=11.04 dBW/kg

Corfificate Ma: DT9D0VE-54184_Jan15 Paga % of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 07.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900Y2: Serial: D1900V2 - SN: Sd194

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

Medium parameters used: £ = 1900 MHz; o= 1.5 8/m; £ =53.3;, p= 1000 kefm®
Phantom section: Flat Section

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

DASY 52 Configuration:
+  Probe: ES3DV3 - 5\'33”5; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7y/Cube 0
Measurement grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 95.88 Vim; Power Drift = -0.00 dB

Peik SAR (extrapolated) = 16.8 Wikg

SAR(1 g = 9.95 Wikg: SAR(10 g} = 5.31 Wikg

Maximum value of SAR (measured) = 1 2.6 Wika

—E
b8
L

IR a7

1En

0 dB = 12.6 Wikg = 11.00 dBW/kg

Certdficate Noc D1800VE-5d194_Jan1s Page 7 of B
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Impedance Measurement Plot for Body TSL
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6.6. D2450V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughsussirases 4, 8004 Zurich, Seitberland

Accredfed ty the Bwiks Accrediation Senice (545

The Swiss Accredilafion Service is one of ihe algnatories to the EA
Multilateral Ageessmar for the recognitan of ealibation certificates

ciert  SMQ (Auden)

Report No.: MWR161000111

& Schwelzerischer Kalibriardsensi

C Earvice sulsse Silalsnnsgs
Servizio svizzers di rslun

5‘ Swiins Callbralion Servics

Accreditation Ma.: SCS 0108

Carillicate No: D2450V2-955 Jan15/2

CALIBRATION CERTIFICATE (Re

Obiest D2450V2 - SN: 955

Caiioration procadimeds] QA CAL-05.v3

Calibration procadure for dipole validation kils above 700 MHz

Cafibraton Equipment usad (MATE crlical kv calibration)

Calbration date January 08, 2015

This cafibnation certfcale documants tha iracsaklity b national standaeds, shich malize re prveical uris of measunemens |5}
The Faasremsnts and the urcerainiies wit confidence pronabiity am givan on (e following pages and are part af the corficats

All caiibrators harve besn conducted i e ciosed laboraiony fciily: anWionment Ienpe e (22 + 37°0 and humidity = T0%

of No: D2450V2-955_Jan15

Primarny Standards 10 & Cal Date (Cadilicsts N, ) Schadulad Calibrasion

Powes megsa EPN-S424 GEITARITIE OF-Oct-14 (Mo, 217-02020) Des-15

Frwes pangor HP B4014 US3TIITES GiF-Cict-14 (ho, 217-02020) Oiga-15

Power pansaf HP 84814 WY1 092317 O7-Oict-14 (Mo, 247-02021) Cks-15

Fefamncs 20 dB Attenuahos SN: GDSE {20k Cei-Apr-14 (Mo, 21 7-01918) Api-15

Ty b mismalch combraion Sh: BO4T.2 | DG3TT CE-Apr-14 [Ma, 217-01821) Apr-15

RAefamnca Proba ERI0VE B4; 3End 30:Dec-14 (Mo ES3-3206_Decid) Dac-15

OME4 EM: a0 1E-Aug-14 (Mo DAES-B01_Augi4] Aug-15

Sacondary Standans |iDs Cresck Dute (in house) Schadulsd Check

RF gensraior A&S SMT-06 | 100005 - A B (i ousa chack D15 I hewme check: D16

Ntk Analyzer HP BTR3E US3ITI00SE5 54308 18-0ei-07 (in houso chook Oai-14) In heige check: D15
Mama Furction

Calbmted by Claindio Levisier Laboraiory Technician E

Apnrcwa by Kakin Pokowc Tachnksal Marsger

This cafibration cerlficale shall nol be raprocuced ascap! in Tl wioul wiilien sporoval of the Inborsany,

Pz

laaiad Fabruarny 10, 2014

Cartificats No: D2450W2-885 Jan1572

Fage 10l 8
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A i,
Calibration Laboratory of ﬁ-@;ﬁ_ G Schweizerischer Kasibrierdionst
Schmid & Partner m ¢ Service sulsse détalannage
Engineering AG =g Sarvizio svizzero oi Wrabira
Zeughnwsntrasss 43, B00S Zusrich, Switrectand A S swiss Calitration Servics
Acoredied by the Swiss Acorediatian Sardcs (SAS) Accreditation Mo.: SCS 0108

Th: Swiss Acereditation Servics |s one of the signatanes ta the EA
Multilateral Agresmant for the recognitian &l eslibration cerificates

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / MORM x.v.z
MIFA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

o) KDB 865664, "SAR Measuremant 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 and
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Anienna 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
paralliel to the body axis.

s Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positicned under the liquid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the feed paint, The Return Loss ensures low
reflected power, No uncerainty raguired.

= Electnical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty requited.

S5AA 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
conneclor.

» 5AR for nominal TSL paramefers: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Ceddicaie Moo D24500W 295858 Jan1 52 Page 2 of @
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Measurement Conditions
DASY eystem configuration. as far as not @n pisga 1,

DASY Version DASYS VEZ B A
Extrapolation Advanced Extrapolation

Phantam Modular Flat Phamom

Distance Dipole Center - TSL 10 mm wilh Spacet
Zoom Scan Resolution dx, dy, dz =5 mm

Fraquency 2450 MHz = 1 MHz

Head TSL parameters
The fallowing paramaters and calculations wars applisd.

Temperature Parmittivity Canductivity

Hominal Head TSL parameters 220°C 392 180 mhovm

Measured Head TSL paramelars (220+£032)°C BFLE% 1,84 mihodm + 6 %

Head TSL temperature change during test 205" o
5AR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Gandiion

S54R measured 250 MY input power 13.2 Wikg

S4A for nominal Head TSL paramatars normalized b TW 52.4 Wikg = 17.0 % (k=)

SAR averaged over 10 cm” (10 g) of Head TSL candition

SAR measwad 250 mW input power G.12 Wikg

SAR for nominal Head TSL paramatars normekeed o 1W 24,4 Wikg = 16,5 % (k=2)
Body TSL parameters

The following pararmatens and cabsulations wem applied.
Temperaiure Permittivity Conductivity

MNominal Body TSL parameiers 205 L J) 1.85 mihadm

Measured Body TSL parameters (230 =0.2)°C 51026% 203 mhod/m = B %

Body T5L temperature change during test <05 "C s o
S5AR result with Body TSL

SAR averaged over 1 cm® {1 g} of Body TSL Cenditian

SAA massured 250 W input powar 13.8 Wikg

SAR for nominal Body TSL paremeters mormalizad 10 14 53.7 Wikg = 17.0 % (k=2)

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

SAR measued 250 mW input power .36 Wikg

SAR for nominal Body TSL parwmelers narmalizad o 1W 25.0 Wikg = 16.5 % (k=2)

Cartificate Mo: D2450V2-B55_Jan15:2 Page 3of B



Page 136 of 157 Report No.: MWR161000111

Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedancs, transtormed bo fead pain 64,841+ 3.5 K1
Ratum Loss - 24,9 4B

Antenna Parameters with Body TSL

Impedances, ranstormed o Bed poim Bl20+48M
Aatum Loss - 26,0 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.165 na

Afar lang tern use with 100W radiated power, anly & slight warming of the dipole near the feedpaint can be measued.

Tha dipole &5 made of standand semirigd coaxal cable. Tha center conductor of the feading line is direcly connecied io the
sacond amm of the dipala. The antenna is therelore shor-circuied for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms n order 1o improve matching whan loaded according to the position as explained in the
"Maasaremant Condilions” paragraph. The SAR data ane not affectad by this change. The owerall dipole length & stil
acconfing o the Standard,

M sxcassive forca mist be applied 1o the dpale arms, because they might bend or the scldered conneclions near the
leadpaint may be damaged.

Additional EUT Data

Manulpciurad by SPEAG
Manufacturad on Aupust 05, 2014

Certificate Na: D2450V2-988 Jan 1572 Fage 4 ol &
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DASYS Validation Report for Head TSL

Date: (6.01.2015
Test Laboratory: SPEAG, Zunch, Switeerland
DUT: Dipole 2450 MHz; Type: D2450V2:; Serial: [D2450V2 - §N: 055

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

Medium parameters used: [ = 2450 MHz; a = .84 S/m; £, = 39.7; p = 100 lg.‘m'
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEETEC/ANST ORI, 192011

DASYS2 Configuration
»  Probe: ES3DV3 - §N3205; ConvFi4.45, 4.45, 4.45); Calibrated: 30.12.2014;
*  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  EBlectronics: DAE Sn60 1 : Calibrated: [8.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSDAA; Serial: 100]

» DASYS2 52.8.8(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=3mm, dy=5mm, dz=Fmm

Reference Value = 101.2 ¥V/m; Power Drift = (.03 dB

Peak SAR (extrapolated) = 27.5 Wik

SAR(] gh = 13.2 Wikg: SAR(I0 g) = 6.12 Wiky

Muximum valee of SAR (measured) = 17.5 Wikg

0dB =175 Wikg = 12,43 dBW/kp

Cartifcabe Mo D2450V2-855_Jan15:2 Faga 5ol B
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Impedance Measurement Plot for Head TSL

Report No.: MWR161000111
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DASY5 Validation Report for Body TSL

Dhaxte: 08.001.20315
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450W2: Serial: D2450%2 - SN: 955

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

Medium parameters used: f= 2450 MHz; 0 = 2.03 $/m; & = 51; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (I[EEETEC/ANST C63.19-2011)

DAZYS2 Configuration:
s F’Tl;‘lhr_': ES3D¥%3 - SN3205; ConvF(4,17, 4.17, 4.17): Culibrated: 30.12.2014:
= sensor-Surtace: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sntd]; Calibrated: 18,08, 2014
=  Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA: Seral- 1002

» DASYSZ 528 R(1222) SEMCAD X 14.6.10{7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7¥Cube 0:
Measuremeni grid: dx=3mm, dv=3mm, dz=3mm

Reference Value = 97.96 ¥im; Power Drift = 0.01 4B

Peak SAR (exmrapolated) = 28 8 Wikg

SAR(D g) = 13.8 Wikg: SAR(ID g) = 6.36 Wiky

Maximum value of SAR imeasured) = 18.3 W/ikg

-5.00
-10.00
-15.00

2000

-25.00

bdB =183 Wike = 12.62 dBW/kg

Cedtificate Mot D245002-985 Jan1 52 Page T of 8



Page 140 of 157 Report No.: MWR161000111

Impedance Measurement Plot for Body TSL
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6.7. D2600V2 Dipole Calibration Certificate

Report No.: MWR161000111

- - g,
Calnhr_‘atlon Laboratory of é,:\“‘:\::__/__;‘:'?z G Schweizerischer Kalibrierdienst
Schm!d & E'artner =2 c Service suisse d'étalonnage
Engineering AG i Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
M
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

client ~ CTTL-BJ (Auden) Certificate No: D2600V2-1012_Jul16

CALIBRATION CERTIFICATE

Object D2600V2 - SN:1012

Calibration procedure(s) QA CAL-05.v9

Calibration date: July 25, 2016

Calibration Equipment used (M&TE critical for calibration)

Calibration procedure for dipole validation kits above 700 MHz

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

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

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

Primary Standards 1D # Cal Date (Cerlificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Relerence Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

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

Power meter EPM-442A SN: GBa7480704 07-Oct-15 (No., 217-02222) In house check: Cct-16

Power sensor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: MY41092317 07-Oct-15 (No., 217-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house chack Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician } %&Y

Approved by: Katja Pokovic Technical Manager

AL

Issued: July 26, 2016

Certificate No: D2600V2-1012_Jul16 Page 10of8




Page 142 of 157 Report No.: MWR161000111

Calibration Laboratory of

. S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

Certificate No: D2600V2-1012_Jul16 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

Report No.: MWR161000111

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 2600 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0 £ 0.2) °C 375+6% 2.02 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 14.5 W/kg

SAR for nominal Head TSL parameters normalized to 1W 56.7 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW Input power 6.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.2 W/kg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 525 2,16 mho/m

Measured Body TSL parameters (22.0+0.2) °C 514+6% 2.20 mho/m + 8 %

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 14.0 W/kg

SAR for nominal Body TSL parameters normalized to 1W 55.3 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 6.25 W/kg

SAR for nominal Body TSL parameters normalized to 1W 24.8 W/kg = 16.5 % (k=2)

Certificate No: D2600V2-1012_Jul1é

Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.80-66Q
Return Loss -224dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 441Q-49|Q

Return Loss -21.8dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.152 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is 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
Manufactured on October 30, 2007

Certificate No: D2600V2-1012_Jul16 Page 4 of 8




Page 145 of 157 Report No.: MWR161000111

DASYS5 Validation Report for Head TSL

Date: 22.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz D2600V2; Type: D2600V2; Serial: D2600V2 - SN:1012

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

Medium parameters used: f = 2600 MHz; 6 = 2.02 S/m; &, = 37.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.56, 7.56, 7.56); Calibrated: 15.06.2016:
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phantom 5.0 (front): Type: QDOOOPS0AA: Serial: 1001
» DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 115.3 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.39 W/kg

Maximum value of SAR (measured) = 24.7 W/kg

-5.04

-10.08
-15.11
-20.15

-25.19

0dB =247 W/kg = 13.93 dBW/kg

Certificate No: D2600V2-1012_Jul16 Page 50of 8
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Impedance Measurement Plot for Head TSL

22 Jul 2018 08:14:26
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DASYS5 Validation Report for Body TSL
Date: 22.07.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz D2600V2; Type: D2600V2; Serial: D2600V2 - SN:1012
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz; o = 2.2 S/m; & = 51.4; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

¢ Probe: EX3DV4 - SN7349; ConvF(7.48, 7.48, 7.48): Calibrated: 15.06.2016:

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

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (back); Type: QDO00P3S0AA; Serial: 1002

» DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 108.8 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.25 W/kg

Maximum value of SAR (measured) = 23.5 W/kg

-4.60
-9.20
-13.60
-18.40

-23.00

0dB=23.5 W/kg = 13.71 dBW/kg

Certificate No: D2600V2-1012_Jul16 Page 7 of 8
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6.8. DAEA4 Calibration Certificate

b In Collaboration with Q-‘Q ‘U /:2 ' *m“ﬁ]-
m777.s p e a g ‘\‘/:CNASEE‘E'A
g~  CALIBRATION LABORATORY i 73,

N v CALIBRATION
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China U AN CNAS L0570
Tel: +86-10-62304633-2218  Fax: +86-10-62304633-2209 ks

E-mail: cttli@chinattl.com Htip://www.chinattl.cn
Client : Sunway Certificate No: Z16-97100

CALIBRATION CERTIFICATE

Object DAE4 - SN: 760

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

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: June 24, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

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

Process Calibrator 753 | 1971018 06-July-15 (CTTL, No:J15X04257) July-16
Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer /gﬂﬁ%

Reviewed by: Qi Dianyuan SAR Project Leader

Approved by: Lu Bingsong Deputy Director of the laboratory

Issued: June 25, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97100 Page 1 of 3
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.'P In Collaboration with
mm7"77.s p e a g
"Gl  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail; cttl@chinattl.com Htip://www.chinattl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

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

Certificate No: Z16-97100 Page 2 of 3
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CALIBRATION LABORATORY

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

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV , full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range = = [ +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y Z

High Range 403.785 + 0.15% (k=2) | 405.082 + 0.15% (k=2) | 405.373 + 0.15% (k=2)

Low Range 397148 £ 0.7% (k=2) | 3.98467 £0.7% (k=2) | 3.96141+0.7% (k=2)

Connector Angle
Connector Angle to be used in DASY system 2485°+1°

Certificate No: Z16-97100 Page 3 of 3
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Fetwwary 34, 2015
Acceptable Conditlons for SAR Measurements Using Probes and Dipoles

Calibrated under the SPEAG-CTTL Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceplable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by CTTL (China Teleconmmmication Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Parmer Engineering AG, Switzeriand) and CTTL, 1o support
FCC (U.S. Federal Comnmmications 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 10
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 ¢arly termination to
the agreement.

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

a) Calibtation of dosimetric {SAR) probes EXIDVx, ET3DVx and ES3IDVx,

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

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

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

c) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx,

d) For 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),

€) 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 arc 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
10 ensure the quality of calibration services provided by CTTL under this SPEAG-
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7.Ligquid depth
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8. Test Setup Photos

Left Head Tilt Setup Photo

Left Head Cheek Setup Photo

Right Head Tilt Setup Photo
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Right Head Cheek Setup Photo

10mm Front Side Setup Photo
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10mm Top Side Setup Photo
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