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Certificate No: D835V2-4d119_Apri15

[CALIBRATION CERTIFICATE ]

Object

Calibration date:

Calibration procedure(s)

D835V2 =:SN:4d119

QA CAL-05:v9

Calibration procedure:

April 13, 2015 -

Calibration Equipment used (M&TE critical for calibration)

for dipole validation kits above 700 MHz H29)

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

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

NV

Approved by:

Katja Pokovie -

- -Laboratory Technician

. Technical Managet "

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

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Cct-15

Power sensor HP 84814 US37292783 07-Oct-14 (No. 217-02020) Cet-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 {No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAE4-601_Aug14) Aug-15

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

RF generator R&S SMT-08 100005 04-Aug-88 (in house check Oct-13) tn house check: Cct-16

Network Analyzer HP 8753F US37390585 S4206 18-0ct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Israe Elnaoug. 1 *

e @i
= =

Issued: April 18, 2015

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

Certificate No: D835V2-4d119_Apri5
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Callbfat:on Laboratory of {\\‘\\\‘_\.—///’73 Schweizerischer Kalibrierdienst

Schmid & Partner ib\é—i——/mé Service suisse d'étalonnage
Engineering AG S ,/—;_——__\-—-\ = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland A /ﬁ‘\‘:@ 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
Muttilateral Agreement for the recognition of calibration cettificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM X,V,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) 1EC 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 MMz to 6 GHZ”

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:

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

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

* Feed Point Impedance and 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.

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

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

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

» 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: D835V2-4d11 9_Apri5 Page2of 8



Measurement Conditions

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

DASY Version DASYS v52.8.8

Extrapolation Advanced Exirapolation

Phantom Medular 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 (22.0+0.2) °C 4096 % 0.94 mho/m = 6 %

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

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

SAR measured 250 mW input power 2.43 W/kg

SAR for nominal Head TSL parameters

normalized to TW

9.38 Wrkg £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR measured

250 mW input pawer

1.57 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 552 0.97 mho/m
Measured Body TSL parameters (22.0x0.2)°C 554 6% 1.01 mho/m+6 %
Body TSL temperature change during test <05°C man -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.37 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

9.20 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.55 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D835V2-4d1 19_Apri5
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 502Q-22i0

Return Loss -33.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.7 Q2 -4.9iQ

Return Loss -25.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.386 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 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 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 June 29, 2010

Certificate No: D835V2-4d119_Apri5 Page 4 of 8



DASYS Validation Report for Head TSL

Date: 13.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d119

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

Medium parameters used: f = 835 MHz; 6 =0.94 S/m; ¢, = 40.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY352 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;

* Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 1 8.08.2014

Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001

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

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

Reference Value = 56.77 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.64 Wrkg

SAR(1 g) = 2.43 W/kg; SAR(10 g) =157 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

0 dB =2.85 W/kg = 4.55 dBW/kg

Certificate No: D835V2-4d119_Apr15 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d119

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

Medium parameters used: f = 835 MHz; o =1.01 S/m; &, = 55.4; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1D
DASY52 Configuration:

» Probe: ES3DV3 - SN3205; ConvF(6.17, 6.17, 6.17); Calibrated: 30.12.2014:

b

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 13.04.2015

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54 .44 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 3.52 Wikg

SAR(1 g) =2.37 Wikg; SAR(10 g) = 1.55 Wikg
Maximum value of SAR (measured) = 2.77 Wikg

-4.80

720

-12.00

0dB =2.77 W/kg = 4.42 dBW/kg

Certificate No: D835V2-4d1 19_Apri5 Page 7 of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partnher

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

[ Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio gvizzero di taratura

S Swics Calibration Service

Accredited by tha Swiss Accreditation Sarvice (SAS) Acoreditation No.: 5G5S 0108
The Swiss Accreditation Service is one of the signataries to the EA

Multilateral Agreement for the recognition of calibration certificates

cient  PCTest. ..

CALIBRATION: CERTIFICATE .-

conte e DBISV2-4d132.Jant6

Object DB3BY2 = SN: 4G 1a21 0 i e e

Calibration proceduseds) Q ACAL*GEVQ TR
' Galibration procedure for dipol

o

Calibration date: Jam_;aw Eﬁ, : EU'IE : '::

Thiz calibration ceificate documents the traceability to naticnal standards, which realize the physical units of measurements (30
The measurements and the uncertainies with confidents probability are given an the following pages and are part of the cerfficate.

All cadibrations have been conducted in the closed labarztory facility: environment tempermture (22 + 3°C and humidity = T0%.

Celibration Equipment uged (METE crifical for catibrafion

Primary Standards | DK C-al Date (Certidcate Mol Scheduted Calibration
Pawer metar EPR-44258 | GB37430704 07-0ct-15 (Mo 217-022228) Oot-16
Parer sensor HP 84814 f US37282753 O7-05t-15 (Mo, 217-02220} Cot-16
: Powar sansor HP 54818 W4 1088317 OF-0et-15 (Mo 217-02223) Qoct-16
‘ Aeference 20 dB Atenualor 5M: S0GE (20K) 01-Apr-15 (Mo, 247-02151) KMar1é
Type-M mismatch combinaion . SM: 5047.2/ 06327 G1-Apr-15 (No. 217-02134) ar-16
Heference Probe EX3DVvY EM: 7a4h 21-Dec-15 {Mo. EX3-7348_[1=ci5) Dec-16
DAE4 i S 601 3-Deg-15 {No, DAE4-601 Cacis) Dec-16
Secondary Standards | D # Check Bate (in house) Scheduled Cheak
! AF generatar R&S SMT-06 100572 15-Jun-15 [in house check Jun-15) In houze check: Jien-13
| Metwork Analyzer HP 8753E U33¥390555 §4206  13-00t-01 (in house check Oct-15) In house check: Ool-16
Marme
Calibrated by: Jeteir] KAStE: - R
d

Appeoved by; Kai]aF‘olmvﬁc

:;'/C A

|sguied: Januany 20, 2016

Thiz calibration certificate zhall net ba reprduged expept in full without writken approval of the laboratony,

Certificate Mo: DBASVE-44132_Jani6 Page 1 of &




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerdand

Schyweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svicrero di taratura
Swiss Calibration Service

Accradited by e Swiss Accreditation Service (SAS) Aeeraditation No.: SCS 0108
The Swizs Accreditation Service is ane of the signatories ta the EA
Multilateral Agreement for the recognition of catibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL f NORM x,y,z
MN/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 Spatiai-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Technigues”, June 2013

b) IEC 622038-1, "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

) IRC 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/S System Handbook

Methods Applied and Interpretation of Parameters:

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

» Anfenna Parameters with TSL: The dipole is mounted with the spacer o 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 fmpedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantormn. 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 requirad.

+ S5AR measured: SAR measured at the stated antenna inpui power.

» SAR normafized: SAR as measured, nommalized to an input power of 1 W at the antenna
conhnector.

« 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 narmal distribution corresponds to a coverage
probabifity of approximately 95%.

Certficate No: DE3SV2-4d132_Janls Page 2 of B




Measurement Conditions
DASY system canfiguration, &3 far as not g

iven on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Fhantom Modular Flat Fhantom

RDistance Dipole Center - TSE 15 mm with Spacer

foom Sean Rezolution dx, dy. dz =5 mm

Freguency 835 MHz =1 WMHz
Head TSL parameters

The fallpwing parameters and calcutations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0,90 migim

Mezasured Head TSL parameters {220+ 0.2} 70 420285 3% 0.23 mho'm =6 %

Head TSL temperature change during test = 0.5 —- -
SAR result with Head TSL

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

SAR measured 250 mW input power 242 Wikg

SAR for nominal Head TSL parameters

nemmalized to 1YW

9.47 Wikg = 17.0 % {k=2)

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

SAR maasured

250 mYW input power

1.57 Wkg

SAR far nominal Head TSL parameters

nomalized to 1W

6.17 Wikg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Bady TSL parameters 220G &h.2 0.97 mho/m
#Measured Body TSL parameters 22 0+02°C 552x6% 1.01 mho'm + 8 %
Body TSL temperature change during test =050 — -——
SAR result with Body TSL
SAR averaged aver 1 em® {1 g) of Body TSL Condition
SAR measured 250 miW input powear 2.48 Wikg

SAH for nominat Body TSL parameters

nomalized to 1%

9.66 Wikg = 17.0 % {k=2}

SAR averaged aver 10 em® (10 g) of Body TSL candition

SAR measured

250 mW input power

1.83 Wikg

SAR for nominal Body TSL pararnetars

normalized to W

6.37 Wikg 2 16.5 % (k=2)

Certificate Mo D835Va-4d132_Jani1s

FPage 2of B




Appendix {Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point F2a-27(0

Return Loss - 315848

Antenna Parameters with Body TSL

lenpedance, transformed to fead point 4780 - 4950

Return Loss -25.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.383 ns

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding kine is directly cannected to the
second arm of the dipole. The antenma is therefore shor-cirouited for DG-signals. On some of the dipoles, small end caps
are added to the dipole arms in arder to improve matching when loaded according to the pesitian as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this changs. The overall dipole length iz still
according to the Standard.

Mo 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

Manufaciured by SPEAG

Mandactured on July 23, 2011

Certficate Mo; DE25W2-4d132 _Jan16 Fage 4 of &



DASY5 Validation Report for Head TSL

Drate: 20.01.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DS33V2 - SN: 44132

Commumeation Systen: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: £ = 835 MHz; 6 = 0.93 S/m; ¢ = 42; p = 1000 ke/m’
Phantom section: Flat Section

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

DASYS2 Conliguration:

Probe: EX3DV4 - SN7349; ConvF(9.83, 9.83; 5.83); Calibrated: 31.12.2015:
Sensor-Surface: |.4mm (Mechanical Surface Detection| |

Electromes: DAE4 Sn601; Calibrated: 30.12.2015

Phantoin: Flat Phantom 4.91; Type: QDOOIP49AA: Seral: 1001

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Yalue = 61 94 Vim; Power Dnft = 0.0]1 dB

Peak SAR {exirapolated) = 3.67 Wikg

SAR(1 g} = 2.42 W/ke; SAR(10 g) = 1.57 W/kg

Maximumn value of SAR (measured) = 3,24 Wiky

0dB =324 W/kg=5.11 dBW/kg

Certificate Mo: DE35V2-4d132_Janig Fage 5 of B



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Dare: 20.01.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D833V2; Serial: D835V2 - SN: 44132

Communication Systen: UID 0 - OW; Frequency: 835 MHz

Medium paramceters used: £= 835 MHz: 6 = 1.01 S e = 55.2; p = 1000 kgfm3
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73): Calibrated: 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

DASYS2 52.8.8(1258); SEMCAD X 14.6.10{7372)

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

Beterence Value = 60.29 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.66 Wikg

SAR(L g) = 2.49 Wikg; SAR(10 ) = 1.63 W/kg

Mazirmum vatue of SAR (measured) = 3.29 W/ke

0dB = 3.20 Wke = 5.17 dBW/kg

Ceanificate No: D235V2-4d132 Jan1k Page ¥ of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S,

S ", S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG . Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 7'/, f I,z-\\ \ \\3 S Swiss Calibration Service
Tl
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 PC Test Certificate No: D835V2-4d133_Juli5

CALIBRATION CERTIFICATE

Object DB835V2 - SN: 4d133

Calibration procedure(s) QA CAL-05.v9 FN
Calibration procedure for dipole validation kits above 700 MHz § / Zf / 15

Callbration date: July 23, 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 x 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards iD # Cal Date (Ceriificale No.) Scheduled Calibration

Power meter EPM-4424A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A US37282783 07-Oct-14 {No. 217-02020) Qct-15

Power sensor HP 8481A MY41092317 07-Oct-14 {No. 217-02021) Oct-15

Refarence 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 08327 01-Apr-15 {No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

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

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

RF generator R&S SMT-06 100005 04-Aug-29 (in house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E US373980685 54206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Michael Weber = = . ‘Laboratory Technician 7,

Approved by Katja Pokovic Technical Manager

Issued: July 23, 2015

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

UL
SN,

SN2 S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG SN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, /ﬁ\\x‘ S Swiss Calibration Service
fehy iy
Accradited 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)

b)

c)

d)

|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

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

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

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

L

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
muttiplied 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 DASY5 V52.8.8

Extrapolation Advanced Extrapolation

Phantom Madular Flat 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 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 424 +6 % 0.92 mho/m £6 %

Head TSL temperature change during test <0.5°C e menn
SAR result with Head TSL

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

SAR measured 250 mW input power 2.31 W/kg

SAR for nominal Head TSL parameters

nermalized to 1W

9.13 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.50 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5,94 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 55.2 0.97 mho/m
Measured Body TSL parameters {22.0+0.2) °C 549+6% 1.00 mho/m +6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 2.37 Wikg

SAR for nominal Body TSL parameters

normalized to W

9.25 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.55 W/kd

SAR for nominal Body TSL parameters

normalized to 1W

6,08 W/kg + 16.5 % (k=2)

Cerificate No: D835V2-4d133_Jul15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 516 Q-1.86jQ
Return Loss -33.1 dB

Antenna Parameters with Body TSL

impedance, transformed to feed point 48.0Q-3.7jQ
Return Loss -27.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.395 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 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 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 July 22, 2011
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DASYS5 Validation Report for Head TSL

Date: 22.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d133

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

Medium parameters used: f = 835 MHz; ¢ = 0.92 S/m; & = 42.4; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 4.9L; Type: QD0O00P49AA; Serial: 1001
o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 56.11 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) =2.31 W/kg; SAR(10 g) = 1.5 W/kg

Maximum value of SAR (measured) = 2,70 W/kg

0 dB =2.70 W/kg = 4.31 dBW/kg

Certificate No: D835V2-4d133_dJul15 Page 50f 8




Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d133

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

Medium parameters used: f = 835 MHz; 6 = 1 S/m; & = 54.9; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.17, 6.17, 6.17); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

¢ Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001

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

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

Reference Value = 54.56 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.50 W/kg

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

Maximum value of SAR (measured) = 2.77 W/kg

-7.20

-9.60

0dB =277 W/kg = 4.42 dBW/kg

Certificate No: D835V2-4d133_Jui15s Page 7 of 8




Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S §  Schweizerischer Kalibrierdienst
Schmid & Partner i% Service suisse d'étalonnage

Engineering AG ey c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland E //';—-\"\\ S

A\ Swiss Calibration Service
AY

I’/’ll'nh\\\
Accredited by the Swiss Accreditation Service (SAS)

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

Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client PC Test

CALIBRATION CERTIFICATE

Certificate No: D1765V2-1 008_May15

Object D1765V2 - SN: 1008 - -

Calibration procedure(s)

QA CAL-05.v9 - i
Callbratlon procedure for dlpo[e valtdatlon'klts above TOO MHz

B ave

' Sowiis

Calibration date:

May 13, 2015

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 ciosed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for cafibration)

i Technical Manager . - -

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

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

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A US37292783 07-0c¢t-14 (No. 217-02020) Qct-15

Power sensor HP 8481A MY41082317 07-Oct-14 (No. 217-02021} Qct-15

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 {No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAE4-601_Aug14) Aug-15

Secondary Standards ID # Check Date (in house} Scheduled Check

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

Network Analyzer HP 8753E US37390585 84206  18-0ct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Michael Weber < -0 | aboratory Technician - v/

Approved by: Katja Pokovic -

Issued: May 15, 2015

Certificate No: D1785V2-1008_May15 Page 1 of 8
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Schweizerischer Kalibrierdienst
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Servizio svizzero di taratura
Swiss Calibration Service
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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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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.

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

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

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

connector.,

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1765V2-1008_May15 Page2cf8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSI. 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 22.0°C 40.1 1.38 mho/m

Measured Head TSL parameters (22.0+0.2) °C 39.0+x8 % 1.37 mho/m + 6 %

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

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

SAR measured 250 mW input power 9.45 W/kg

SAR for nominal Head TSL parameters nomalized to TW 37.7 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.02 W/kg

SAR for nominal Head TSI parameters normalized fo 1W 20.1 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 53.4 1.50 mho/m

Measured Body TSL parameters (22.0x0.2)°C 51.5+6% 1.49 mho/m =6 %

Body TSL temperature change during test <0.5°C e e
SAR result with Body TSL

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

SAR measured 250 mW input power 9.55 W/kg

SAR for nominai Body TSL parameters normalized to 1W 38.0 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.12 W/kg

SAR for nominal Body TSL parameters normalized to 1W 20.4 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 485Q-46iQ

Retumn Loss -26.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44.80-53iQ

Return Loss -22.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1211 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 amm 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 086, 2005

Certificate No: D1765V2-1008_May15 Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 13.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: £ = 1750 MHz; 6 = 1.37 S/m; & = 39; p=1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: ES3DV3 - SN3205; ConvF(5.2, 5.2, 5.2); Calibrated: 30.12.2014;

El

» Sensor-Surface: 3mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014

 Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA ; Serial: 1001
e 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=5mm, dy=5mm, dz=5mm

Reference Value = 96.56 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.45 W/kg; SAR(10 g) = 5.02 W/kg

Maximum value of SAR (measured) = 11.9 W/kg

0dB =119 W/kg =10.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 13.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication System: UID 0 - CW: Frequency: 1750 MHz

Medium parameters used: £ = 1750 MHz; o = 1.49 S/m; & = 51.5; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

 Probe: ES3DV3 - SN3205; ConvF(4.88, 4.88, 4.88): Calibrated: 30.12.2014-

kl

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

* Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

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

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

Reference Value = 93.70 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) = 9.55 W/kg; SAR(10 g) = 5.12 W/kg

Maximum value of SAR (measured) = 12.0 Wikg

0 dB = 12.0 W/kg = 10.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

PC Test

Client

,,/'-'ful\\\“\\\

S
Cc
S

Accreditation No.:

Schweizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura

Swiss Calibration Service

SCS 0108

Certificate No: D1900V2-5d141_Apr15 .

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D1900V2 - SN:5d141 ..

QA CAL-05.v9"

Callbratlon procedure fbr dlpole valldatlon klts above 700 MHz

April 14,2045 = o

Calibration Equipment used (M&TE critical for calibration)

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 cerfificate.

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

429

PN

Calibrated by:

Approved by:

Ciaudio:Leﬁble'r e

Katja Pokovic

<" Techhical Manager =~ -

- Laboratory Technician °

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

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

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Qot-15

Power sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Cct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 6047.2 /06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 {(No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAE4-601_Aug14) Aug-15

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

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

Network Analyzer HP 8753E US37390585 54206 18-Oct-01 {in house check Oct-14) In house check: Oct-15
Name Function

Sugnahége\&\

Issued: April 14, 2015

Certificate No: D1900V2-5d141_Apr15
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the ceriificate. 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.

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

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

e 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: D1900V2-5d141_Apri5 Page 2 of 8



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

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL. parameters (22.0+0.2) °C 386x6% 1.37 mho/m+=6 %

Head TSL temperature change during test <(.5°C e e
SAR result with Head TSL

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

SAR measured 250 mW input power 9.93 W/kg

SAR for nominal Head TSL parameters

normalized 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

5.20 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

20.9 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 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 528x6% 1.50 mho/m =6 %
Body TSL temperature change during test <0.5°C - -
SAR resuit with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.94 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

40.0 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.29 Wikg

SAR for nomina! Body TSL parameters

normalized to 1W

21.2 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 5300 +4.6jQ

Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4820 +56jQ

Return Loss -24.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 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 March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 14.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d141

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

Medium parameters used: f = 1900 MHz; o = 1.37 S/m; &, = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS5?2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5, 5, 5); Calibrated: 30.12.2014;

Sensor-Surface: 3mm (Mechanical Surface Detection)

L]

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDO0CP50AA; Serial: 1001
DASYS52 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=5mm, dy=5mm, dz=5mm

Reference Value = 98.18 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.93 W/kg; SAR(10 ) = 5.2 W/kg

Maximum value of SAR (measured) = 12.5 Wikg

0dB =125 W/kg = 10.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d141

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

Medium parameters used: f = 1900 MHz; ¢ = 1.5 S/m; g = 52.8; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65,. 4.65); Calibrated: 30.12.2014:

>

L

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

L]

DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.73 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.94 W/kg; SAR(10 g) = 5.29 Wikg

Maximum value of SAR (measured) = 12.5 Wikg

0dB=12.5 W/kg = 10.97 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Pariner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland A

S Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
S

Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvice (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

ciet PCTest . = Certificate No: D1900V2-5d148_Feb15

Object DA 900V2 'SN5d148 Sl i

Calibration procedure(s) QACAL_05 Vg o
Cahbratlon proced

g 36115

ure for .dzpolé'yalldaiioﬁ._kiiS__:éboi}éfT_O:(:):Mﬁ.zii:_- :

Calibration date: February1 8. 20.[ 5 :

This cafibration certificate documents the traceability to national standards, which reafize the physical units of measurerments (St}
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%.

Callibration Equipment used (M&TE critical for calibration)

Primary Standards iD# Cal Date (Certificaie No.) Scheduled Calibration
Power meter EPM-442A GB37480704 07-0ci-14 {No. 217-02020) Oct-15

Power sensor HP 8481A Us37292783 07-Oct-14 (No. 217-02020) Cet-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) QOct-15

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

Type-N mismatch combination SN; 5047.2 / 06327 03-Apt-14 (No. 217-01921) Apr-18

Reference Probe ES3DV3 SiN: 3206 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_AugT4} Aug-15

Secondary Standards ID # Check Date {in houss) Scheduled Check

RF generator R&5 SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16
Network Analyzer HP 8753E US37390585 54206 18-Oct-01 {in house check Oct-14) In house check: Gct-15

Name ., Function
Calibrated by: ‘Michasl Weber "

Labotatory Technician

Approved by: 'Ka:ijé-'Pékdv'ic - - " Technical _Mé_n:_agj:e_r:_'. >

Issued: February 18, 2015

This calibration certificate shall not be reproduced except in full without written approval of the faboratory.
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Calibration Laboratory of \\\“\\&7’2, Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
. . = . . .
LA - Servizio svizzero di taratura
Engineering AG . NG vizio svizze :
Zeughausstrasse 43, 8004 Zurich, Switzerland Y f/-\\ W Swiss Calibration Service
2T
Accredited by he Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

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

Additional Documentation:
d) DASY4/5 Sysiem Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

e 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%.
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Measurement Conditions

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

DASY Version DASY5S 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 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0 £ 0.2} °C 391+6% 1.42 mho/m =6 %

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

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

SAR measured 250 mW input power 10.3 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

40.6 W/kg = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

250 mW input power

5.37 Wikg

SAR for nominal Head TSL parameters

normalized fo 1W

21.3 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 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 +0.2) °C 5316 % 1.53 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 10.1 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

40.2 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.40 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.5 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d148_Feb15
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Appendix (Additional assessments outside the scope of SC50108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 524 Q +6.2jQ
Return Loss -23.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4820 +6.6Q
Return Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 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 March 11, 2011

Certificate No: D1900V2-5d148_Feb15 Page 4 of 8




DASYS5 Validation Report for Head TSL

Date: 18.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1960V2; Serial: D1900V2 - SN: 5d148

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

Medium parameters used: £ = 1900 MHz; ¢ = 1.42 S/m; & = 39.1; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvE(5, 5, 5); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
e DASYS52 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=5mm, dy=5mm, dz=5mm

Reference Value = 98.30 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) = 10.3 W/kg; SAR(10 g) =5.37 W/kg

Maximum value of SAR (measured) = 13.0 W/kg

0dB = 13.0 W/kg = 11.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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Impedance Measurement Plot for Body TSL
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DASY5 Validation Report for Body TSL.

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 19060 MHz; Type: D19006V2; Serial: D1900V2 - SN: 5d148

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

Medium parameters used: f = 1900 MHz; ¢ = 1.53 S/m; & = 53.1; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:

o Probe: ES3DV3 - SN3205: ConvE(4.65, 4.65, 4.65); Calibrated: 30.12.2014;

L]

&

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 {back); Type: QDOO0OP50AA; Serial: 1002
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 18.02.2015

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.79 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 17.2 Wikg

SAR( g) =10.1 W/kg; SAR(10 g) = 5.4 W/kg
Maximum value of SAR (measured) = 12.7 W/kg

0dB=12.7W/kg=11.04 dBW/kg
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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 cafibration certificates

Client ~ PC Test B Certificate No: D2450V2-719_Aug15
|CAL|BRAT|ON CERTIFICATE I
Object D2450V2 - SN: 719
Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: August 20, 2015 o A4 [fb ! %

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 (Cerfificate No.) Scheduled Calibration

Power meter EPM-442A GB374B80704 07-Oct-14 (No. 217-02020) QOct-15

Power sensor HP 8481A JS37202783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 /06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Praobe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14} Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAE4-601_Aug15) Aug-16

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

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check; Oct-16

Network Analyzer HP 8753E US37390585 $54206 18-Cct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Michael Weber . - . .+.. -Laboratory Technician

Approved by: Katja Pokavic - . ‘Technical-Manager

Issued: August 21, 2015

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) 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.

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 DASY5 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 2450 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 38.2 1.80 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 322x£6% 1.87 mho/m +6 %

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

SAR averaged over 1 em3 (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.8 W/kyg

SAR for nominal Head TSL parameters

normalized to TW

54.2 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.48 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

25.7 Wikg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2)°C 532x86% 2.00 mho/m 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Body TSL parameters

normalized 10 1W

51.9 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.11 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

24.3 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-719_Aug15
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54503 +53jQ

Return Loss -23.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 501Q+65jQ

Return Loss -23.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.149 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 September 10, 2002
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DASY5 Validation Report for Head TSL

Date: 20.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 719

Communication System: UID 0 - CW: Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; 6 = 1.87 S/m; & = 39.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 D
DASY352 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;

?

e Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 17.08.2015

» Phantom: Flat Phantom 5.0 (front); Type: QDO00P50AA; Serial: 1001
+ DASYS52 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=5mm, dy=5mm, dz=5mm

Reference Value = 102.2 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.48 W/kg

Maximum value of SAR (measured) = 18.2 Wikg

0dB =18.2 W/kg =12.60 dBW/kg

Certificate No: D2450V2-719_Augi15 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 719

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

Medium parameters used: f = 2450 MHz; 6 = 2 S/m; & =53.2; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY3 (IEEE/IEC/ANSI C63. 19-2011)

DASY52 Configuration:

 Probe: ES3DV3 - SN3205; ConvE(4.32, 4.32, 4.32); Calibrated: 30.12.2014;

L

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 17.08.2015

Phantom: Flat Phantom 5.0 (back); Type: QDO0OP50AA; Serial: 1002
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 19.08.2015

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoem Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.73 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) =13.1 W/kg; SAR(10 g) = 6.11 Wikg
Maximum value of SAR (measured) = 17.3 Wikg

0dB=17.3 W/kg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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ciient  PC Test

CALIBRATION CERTIFICATE _

Ce:lfti_f_i_c_é_te No: D2450V2-882_Feh15 -

Object D2450V2 - SN:882

Calibration procedura(s) QA CAL 05 VO SR
Callbratlon procedure for

Calibration date: February18, 2015

This calibration cettificate documents the traceability to national standards, which realize the physical units of measurements (sh.
The measurements and the uncertainties with confidence probabiiity 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 Calibration
Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020} Qct-15

Power sensor HP 8481A 837292733 07-Oct-14 (No. 217-02020) Cot-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

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

Type-N mismatch combination SN: 6047.2 7 06327 03-Apr-14 (No. 217-01921) Apr-15

Reference Probe ES3DV3 SN 3205 30-Dec-14 (No. ES3-3205_[Dec14) Dec-15

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

Secondary Standards 1D # Chaeck Date {in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-29 (in house check Oct-13} In house check: Oct-16
Network Analyzer HP 8753E US37390585 54206 18-Oct-01 {in house check Qot-14) In house check: Oct-15

Name Function _
Calibrated by: '_Mlchael Webei S o Laboratory Techn|c|an S

Approved by: o 'Te'chh_ic_':_e'i_l Manager:

Issued: February 18, 2015

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

g \\___// s, S Schweizerischer Kalibrierdienst
Schmid & Partner iBE/mé c Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s, ".'/{:\T\“\\\ S Swiss Calibration Service
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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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e 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.

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

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

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

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

The reported uncertainty of measurement is 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: D2450V2-882_Feb15 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 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 2450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 382+6% 1.87 mho/m £6 %

Head TSL temperature change during test <0.5°C s mann
SAR result with Head TSL

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

SAR measured 250 mW input power 13.4 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.3 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ {10 g) of Head TSL

condition

SAR measured

250 mW input power

6.16 Wikg

SAR for nominal Head TSL parameters

normatlized to 1W

24.3 Wikg = 16.5 % {k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0x0.2)°C 51.7+6% 2.04 mho/m =6 %
Body TSL. temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® {1 g} of Body TSL Condition
SAR measured 250 mW input power 13.0 W/kg

SAR for nominal Bedy TSL parameters

normalized to 1W

50.7 Wikg = 17.0 % (k=2)

SAR averaged over 10 ecm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

5.97 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

23.5 Wikg * 16.5 % (k=2)

Certificate No: D2450V2-882_Febh15
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Appendix (Additional assessments ouiside the scope of SCS0108)

Antenna Parameters with Head TSL

fmpedance, transformed to feed point 52.8Q-0.2jQ
Return Loss -31.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5040 +1.9jQ
Return Loss -34.4dB

General Antenna Parameters and Designh

Elecirical Delay (one direction) 1.156 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 siill
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 06, 2011
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DASYS5 Validation Report for Head TSL

Date: 18.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:882

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

Medium parameters used: { = 2450 MHz; ¢ = 1.87 S/m; €, = 38.2;, p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue - ES Probe/Pin=250 mW, d=10mm/Zoom Scan
(Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.95 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.16 W/kg

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

0dB = 17.3 Wikg = 12.38 dBW/kg

Certificate No: D2450V2-882_Feb15 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASY5 Validation Repori for Body TSL

Date: 18.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:882

Communication System: UID 0 - CW; Frequency: 2450 MHz.
Medium parameters used: f = 2450 MHz; 6 = 2.04 S/m; &, = 51.7; p = 1000 kg/m

Phantom section: Tlat Section
Measurcment Standard: DASY5 (IEEE/TEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanicai Surface Detection)
e Electronics; DAE4 Sn60!; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back); Type: QDOO0PS0AA; Serial: 1002

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

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

Reference Value = 94.16 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 5.97 W/kg

Maximum value of SAR (measured) = 17.0 W/kg

0dB=17.0 W/kg = 12.30 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partrer

Enginesring AG
Zeughaussirasse 43, 3004 Zyurich, Switzerland

S Schwaizerscher Kalibrierdienst
Service suisse d'étalonnage

c Servizic svizzerg o taratura

S swiss Calibration Service

Accradited By the Swiss Accreditation Senvice (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditation Sarvice is one of the signatories 1o the EA
Multilateral Agreement for the resogniion of calibration certificates

Glossary:

TSL tissue simuiating liguid

ConvF sensifivity 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 Absomption Rate (SAR) in the Human Head from Wircless
Communications Devices: Measurement Technigues”, June 2013

b} 1EC 62209-2, "Procedure to determine the Specific Absorption Rate {(SAR) for wireless
communication devices used in close proximity to the hurman body (frequency range of 30
MHz to 6 GHz)", March 2010

¢} KDB 865664, “SAR Measurement Requirements for 100 MHz to § GHz"

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

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

» Amfenna Parameters with TSE: The dipole is mounted with the spacer to position itg feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point iImpedance 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 Defay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

» S5AR measured: SAR measured at the stated antenna input power.

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

~  SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
nominai SAR result.

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

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

DASY Version

DASYS WE2.8.8
Extrapolation Advanced Extrapolation
—Phantnm Modular Flat Phantam v5.0
Distance Dipole Coanter - TSL 10 mm with Spacer
Zoam Sean Resolution o, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z dirgction)

Frequency

SE50 MHz = 1 MHz
5600 MHz £ 1 MHz
5750 MHz =1 MHz

Head TSL parameters at 5250 MHz

The following pararmeters and calculations were applied.

Temperature Permittivity Condustivity
Nominal Head TSL parameters 220°C 355 4.71 mha/m
Measurad Head TSL parameters {22002 °C 326 % 4.55 mhafm 26 %
Head TSL temperature change during test =050 -— —
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em” {1 g) of Head TSL Gandéion
5AR measured 100 mW input power T Wkg

SAR fer nominal Head TSL pararmeters

normalized to 1W

77.1 Wikg = 19.9 % (k=2}

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR measured

100 mY input power

2.24 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.2 Wikg = 19.5 % (k=2}

Certificate Na: DEGHzVZ-1057_Jan16/2
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Head TSL parameters at 5600 MHz

The following pararmeters and calculations were applied,

Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0°C 35.5 507 mhoim
Measured Head TSL parameters (22002 °C 347 6 % 480 mhofm £ & %
Head TSL temperature change during test =« 0.5°%G - -—
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 o) of Head TSL Condition
SAR measured 100 MV InpR power B.21 Wikg

SAR for nominal Head TSL parametars

harmalized to 1w

81.6 W/ kg = 19.9 % (k=2)

SAR averaged over 10 em® {10 g} of Head TSL

condition

S54R measured

100 midy input power

237 Wikg

SAR for nominai Head TSL pararneters

normalized to 1

!

23.5 Wikg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and ealoulations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 2200 a5 .4 5.22 mho/m
Measured Head TSL parameters (20020 245 8% 2.08 mhe'm = 6 %
Head TSL. temperature change during test =057 -— -——
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em® {1 ¢) of Head TSL Condition
SAR measured 100 mW inpLe power 3.12 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80.7 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® {10 g} of Head TSL

condition

SAR measured

100 mW input power

232 Wikg

5AR for nominal Head TSL parameters

normalized tg W

23.0 Wkg = 19.5 % (k=2)

Certificats Ma: DSGHzY2-1057_Jan16/2
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Body TSL parameters at 5250 MHz

The foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity —|
Nominal Body TSL parameters 220°C 4849 5.36 mhaim
Measured Body TSL parameters (PR0x02°C 470+ 8 % A4 mhofm = 6 94
Body TSL temperature change during test < (.5*C - “rae
SAR resuit with Body TSL at 5250 MHz
SAR averaged over 1 cm’ {1 g) of Body TSL Condition |
SAR measured 100 vy input power 745 Wiky

FAR for nominal Body TSL parametears

rigrmialized to 1

73.9Wikg +19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.10 Wikg

|_SAFI for nominal Bady TSL parametsrs

narmalized to TW

20.8 Wrkg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parametars and calculations were applied.

Temperature Permittivity Conductivity —|
Mominal Body TSL parameters 22.0°C 48 .5 577 mhaim
Measured Body TSL parameters {22002 C 464 + 6% 581 mho/m + & 9%
LEndy T5L temperature change during fest <{.5°C -—— -—
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em® (1 g) of Bedy TSL Condition
SAH measured 100 myy input pawer 7.96 Wikg

SAR for nominal Body TSL parameters

nomalized to 1y

79,0 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL
2] g

condition

SAR measured

100 miW input peower

2.24 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

22.2 Wikg = 19.5 % (k=21

Certificate Mo: DSGHzY2-1057 _Jan1s/2
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Body TSL parameters at 5750 MHz

The following parameters and calculations were gpplied.

Temperature Permititvity Conductivity
Nominal Body TSL parameters 22042 483 5.94 mho'm
Measured Body TSL parameters (220 0.2)°C 45,1 + 8 % B.12 mho/m = & %
Bedy TSL temperature change during test = 054G -— ——
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
S5AR measured 100 mWW input power 747 Wikg

SAH for nominal Body TSL parameters

normalized to 1W

!

74.1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 MWy input power

2,10 Wikg

SAR for nominal Body TSL parameters

normnalized o W

20.8 Wikg + 19.5 % (k=2)

Certificate No: DEGHzVZ-1057_ Jar16/2
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed peaint

488 2 -6.1 [0

Return Loss

-24.1 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformad to feed paint

558142 -1.90

Return Lossz

-25.1dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed paint 250 -05]
Heturn Loss } -31.9dB
Antenna Parameters with Body TSL at 5250 MHZ
Impedance, transformnead to feed point 48162400
Return Loss I -27 7B
Antenna Parameters with Body TSL at 5600 MHz
lmpedance, transformed to feed point BB B0 -1.0)0
Feturn Loss -251 48
Antenna Parameters with Body TSL at 5750 MHz
Impadance, transformed to feed point 5280+05j0Q
l Return Loss -3 2dB
General Antenna Parameters and Design
] Electrical Delay (one direction) 1.203 ns

After long term use with T00W radiated power, only 2 slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center eanducior of the feeding ling is directly connected 1o the
second arm of the dipale. The antenng is therefore short-circuited for DC-gignals. On same of the dipoles, small end caps
are added to the dipole arms in order o imprave matching when loaded according to the position as explainged in the
"Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length is still
accarding to the Standard.

No excessive force must be applied to the dipole arms, becanss they might bend or the zoldered conrections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Movember 27, 2006

Manufactured on

Cettificats Mo: DSGH2Y2-1057_Jani 62 Pane 7 of 13



DASYS Validation Report for Head TSL

Date: 19.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: D5SGHzV2; Serial: DSGHV? - SN: 1057

Communication System: UTD 0 - CW: Frequency: 5250 Mz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: £ = 5250 MHz; ¢ = 4.55 Sim; g = 35.2: p = 1000 ke/m® . Medium paramerers
used: I'=5600 MHz; o = 4.9 $/m; &, = 34.7; p = 1000 kg/m’ , Medium parameters used: f = 5750 MHz; 5 =
5.05 S/m; & = 34.5; p = 1000 ke/m’

Phantom scction: Flat Section

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

DASYS2 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(5.53, 5.53, 5.53); Calibrated: 31.1 22015, ConvF(4.99, 4,00
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4.95, 4.95); Calibrated: 31.12.2015;

« Scnsor-Surface: 1dmm (Mechanical Surfuce Detection}

» Electronics: DAE4 8$n601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial: 1001
+ DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue /Pin=100mW, dist=10mm, £=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mrm. dy=4mm, dz=1.4mm

Reference Value = 71.49 Vim; Power Drift = 0.08 dB

Peak SAR (cxtrapolated) = 28.3 Wike

SAR(] g) = 7.75 W/kg: SAR(10 g) = 2.24 W/ke

Maximum value of SAR (measurad) = 18.3 Wikg

Dipole Calibration for Head Tissue Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4dmm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1_4mm

Relerence Value = 71.96 V/m: Power Drift = 0.07 dB

Peak SAR (extrapolated) = 32.2 Wrkg

SAR(T ) = 8.21 Wkg; SAR(10 g) = 2.37 Wikg

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

Dipole Calibration for Head Tissue /Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=L.4mm (8x8x7)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.20 Vim; Power Doft = 0.03 dB

Peak SAR (extrapolated) = 32.8 W/ko

SAR(1 g) = 8.12 W/kg; SAR(10 g) = 2.32 W/kg

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

Certificate Mo: DSGHzYV2-1057_tan16/2 Fags 8 of 13



0dB =20.0 Wikg = 13.01 dBW/kg

Certificate No: DAGHzV2-1057_Jan1 &2 Page 90f 13



Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 13.01.2016
Test Laboratory: SFEAG, Zurich, Switzerland

DUT: Dipole 3GHz; Type: D3GH2V2; Serial: DSGHzV? - §N: 1057

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 3600 MHz, Frequency: 5750 MHz
Medium parameters used: £ = 5250 MHz: ¢ = 5.44 S/m; &, =47; p= 1000 ke/m® | Medium parameters used: f
= 5600 MHz; 6 = 3.91 8/m; &, = 46.4: p = 1000 ke/m® |, Medium Patanciers used: £ =5750 MHz: 0= 6.12
Sim; g = 46.1; p = 1000 kg/m”®

Phantom section: Flal Section

Measurernent Standard: DASYS (IEEEARC/ANSI (63.19-204 1)

DASYS2 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(4.85, 4 85, 4.85)% Calibrated: 31 A2.2005, ConvB(4.35, 4.35,
4.35); Calibrated: 31.12.2013, ConvF(4.3, 4.3, 4.3); Calibrated- 31.12.2015;

»  Sensor-Surface: 1. dmm (Mechanical Surface Detection)

+ Electronics: DAE4 Sno01; Calibrared; 30.12.2015

« Phantom: Flat Phantorn 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
+ DARYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67.11 V/im: Power Drift = (.01 JdB

Peax SAR (extrapolated) = 27.9 W/kg

SAR(1 ) = 7.45 Wikg; SAR(I0 g) = 2.1 Wikg

Maxtunum value of SAR (measured} = 17.4 Wike

Dipole Calibration for Body T issue/Pin=100mW, dist=10mm, f=5600¢ MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement erid: dx=4mm, dy=4mun, dz=1.4mm

Relerence Value = 67.56 Vim: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.5 W/ke

SAR(1 ) = 7.96 W/ke; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65.19 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) = 7.47 Wikg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

Cerfficate Mo: D5GH2V2-1057_Janigie Page 11 af 13



0dB =174 W/kg = 12.41 dBWikg
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Impedance Measurement Plot for Body TSL
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APPENDIX D:SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

1) The network analyzer and probe system was configured and calibrated.

2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.

3) The complex admittance with respect to the probe aperture was measured

4) The complex relative permittivity € can be calculated from the below equation (Pournaropoulos
and Misra):

_ J2we,& e [ jor(u,e.e,)" ]
OJJ'J‘COS¢ Xp o) agdpd
[n(b/a r

where Yis the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to
source and observation points, respectively, > = p*> + p'> —2pp'cos ¢’ , wis the angular frequency, and j = J-1.

Table D-I
Composition of the Tissue Equivalent Matter
Frequency (MHz) 750 750 835 835 1750 1750 1900 1900 2450 2450 | 5200-5800 | 5200-5800
Tissue Head Body Head Body Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Bactericide 0.1 0.1
DGBE 47 31 44.92 29.44 267
HEC s 1 1
NaCl ee;; £ Isee page 2| 145 094 04 02 0.18 039 See page 4 0.1 See page 5
Sucrose 57 449
Polysorbate (Tween) 80 20
Water 4045 53.06 526 68.8 54.9 70.17 732 80
. . Reviewed by:
FCC ID: A3LSMJ320vPP | Z\PETEST SAR EVALUATION REPORT w
Quality Manager
Test Dates: DUT Type: APPENDIX D:
01/27/16 - 02/22/16 Portable Handset Page 1 of 5
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2 Composition / Information on ingredients
The ltem is composed of the following ingredients:

H.O Water, 35 — 58%

Sucrose Sugar, white, refined, 40 — 60%

NaCl Sodium Chloride, 0 — 6%

Hydroxyethyl-cellulose  Medium Viscosity (CAS# 9004-62-0), <0.3%

Preventol-D7 Preservative: aqueous preparation, (CAS# 55965-84-9), containing
5-chloro-2-methyl-3(2H)-isothiazolone and 2-methyyl-3(2H)-isothiazolone,
0.1-07%
Relevant for safety; Refer to the respective Safety Data Sheet*.

Figure D-1

Composition of 750 MHz Head and Body Tissue Equivalent Matter

Note: 750MHz liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual liquids
utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

Itemn Name Body Tissue Simulating Liquid (MSL750V2)
Product No. SL AAM 075 AA (Charge: 150223-3)
Manufacturer SPEAG

Measurement Method

[T5L dielectric parameters measured using calibrated OCP probe. |

Setup Validation
|Validation results were within + 2.5% towards the target vaiues of Methanol. |

Target Parameters

|Target parameters as defined in the IEEE 1528 and IEC 62203 compliance standards. |
Test Condition

Ambient Environment tamperatur {22 + 3)°C and humidity < 70%.

TSL Temperature 22°C

Test Date 25-Feb-15

Oparator 1IEN

Additional Information
TSL Density 1.212 g/om®
TSL Heat-capacity 3.006 kJ/(kg"K)

{1 d Target Diff.to Target [5] |

f MHz]| HP-¢' | HP-e"[sigma| eps sigmal A-eps  A-sigma " “;-g {

[ie)v] E73 | 2475 | OB3 | 581 085 2.2 132 = 5:0

625 | 571 |24.43| 085 | 560 095 | 18 110 2 s

650 | 568 |24.08| 087 | 559 096 | 15 88 E o_g\
675 | 665 |23e0| 089 | 558 o0ss | 12 €7 o35

TOO | 562 |2351]| 092 | 557 096 | 09 4.6 E -5.0

725 | 56.0 |23.28| 0.84 | 556 o085 | 05 2.4 1‘;-37

750 | 557 |23.06| 005 | 555 096 | 0.4 0.1 B S
775 | 655 |2287| 099 | 554 07| 04 24 600 &sa 700 Ti'?eq”::; Mféo 00850 1000
800 | 552 | 2268|101 | 568 087 | -02 4.4

B25 | 550 | 2252103 | 5862 D098 | -05 57
38 | 549 | 2244105 | 852 098 | -05 63
B50 | 548 [2236( 108 | 552 088 | -07 T4 10.0

875 | 545 | 2224|408 | 551 1.02| 1.0 82 75 M
5.0

900 | 543 | 2212 1.11 | 550 1.05 -13 55

925 | 541 (2201|113 | 550 108 | <16 85 ﬁz ‘ '
950 | 539 |2189[ 116|548 108 | 20 76 sl _
975 | 536 (2181 148 [ 548 109 | 23 88 50

Day, Conductivity %

1000 | 534 | 21.73] 121 | 548 110 | =27 101

75 4 /
BLIE
B00 B850 OO VS0 800 850 900 950 1000
Frequency MHz

Figure D-2
750MHz Body Tissue Equivalent Matter

Reviewed by:
FCC ID: A3LSMJ320VPP SAR EVALUATION REPORT W
Quality Manager
Test Dates: DUT Type: APPENDIX D:
01/27/16 - 02/22/16 Portable Handset Page 2of5
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Measurement Certificate f Material Test

Itern Mame Head Tissue Simulating Liquid (HSL750V2)
Product Mo. SL AAH 075 AA (Charge: 150213-1)
Manufacturer SPEAG
IMeasurement Method
|TSL dielectric parameters maasured using calibrated OCFP probe. |
Setup Validation
[Validation results were within + 2.5% towards the target values of Methanal. [
Target Parameters
|Target parametars as defined in the IEEE 1528 and |EC 62208 compliance standards. |
Test Condition
Ambiernt Enviranment temperatur (22 + 3)°C and humidity < 70%.
TSL Temperature 22°C
Test Date 18-Feb-15
Operator IEN
Additional Information
TSL Density 1.284 g/cm®
TSL Heat-capacity 2.701 kJ/{(kg*K)
Measurad [Target [Diff 1o Target [%]
f[MHz]| HP-¢' | HP-2" |sigmal eps sigmal Aeps  A-sigma o
600 | 44.6 | 22.42| 0.75 | 427 088 | 45 -15.1 =
625 | 443 | 22.20| 0.77 | 428 088 | 38 -127 2
650 | 439 | 2198|079 | 425 o083 | 33 -103 E
&75 | 435 |21.75| 082 | 423 o089 | 28 8.0 =
700 | 431 | 21.53| 084 | 422 o0B9 | 22 5.7 g
725 | 428 | 21.36) 086 | 421 069 [ 18 3.3
750 | 425 | 2102|089 | 1.8 o83 | 13 0.9
775 | 422 | 2106|081 | 418 000 | 04 14 [ R WEG NG W TED S0 w0 e A
| Frequency MHEz
800 | 418 |2090| 083 | 417 0o0| 03 a7
825 | 415 |20.77| 085 | 4186 D& | 02 51
B3a | 41.4 |2071| 086 | 415 091 | -04 58
850 | 41.2 |20.65| 058 | 415 082 | 07 6.6 100 —
875 | 409 |20.53] 100 | 415 094 | 14 8.0 # 734 - i
900 | 40.5 [2042)| 102 | #15 097 | 24 5.4 £ 50 .
925 | 404 | 2032|108 | 415 o088 | 28 5.5 E ﬁi
9s0 | 40.1 | 2022|107 | 414 099 | -2 7.6 E 28
975 | 398 | 2014|108 | 414 100| A8 BT | & =04
1000 | 395 [2005] 192 | 413 101 | 43 8.5 & 754 /
=1 -
wﬁm B50 700 TS0 BOD 880 900 950 1000
Frequency kHz ]
Figure D-3
750MHz Head Tissue Equivalent Matter
FCC ID: ASLSMJ320VPP SAR EVALUATION REPORT Plamsuncd Reviewed by:
Quality Manager
Test Dates: DUT Type: APPENDIX D:
01/27/16 - 02/22/16 Portable Handset Page 3 of 5
© 2016 PCTEST Engineering Laboratory, Inc. REV 17.0 M

12/1/2015




2 Composition / Information on ingredients
The Item is composed of the following ingredients:
H20 Water, 52 — 75%
C8H1803 Diethylene glycol monobutyl ether (DGBE), 25 — 48%
(CAS-No. 112-34-5, EC-No. 203-961-6, EC-index-No. 603-096-00-8)
Relevant for safety; Refer to the respective Safety Data Sheet”.
NaCl Sodium Chiloride, <1.0%
Figure D-4
Composition of 2.4 GHz Head Tissue Equivalent Matter

Note: 2.4 GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

item Name Head Tissue Simulating Liquid (HSL2450V2)
Product No. SL AAH 245 BA (Charge: 150206-3)
Manufacturer SPEAG

Measurement Method

TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation
Validation results were within + 2.5% towards the target values of Methanol.

L]

Target Parameters
Targgt parameters as defined in the |EEE 1528 and |EC 62208 compliance standards. |

Test Condition

Ambient Environment temperatur (22 = 3)°C and humidity < 70%.
TSL Temperature 23°C

Test Date 11-Feb-15

IEN

Additional Information

TSL Density 0.988 g/cm”
TSL Heat-capacity 3.680 kJ/(kg*K)
Measured |Target Diff.to Target [%]
|f [MHz)| HP-e' [HP-¢"[sigmal eps sigme| Aeps _a-sigma ” 13';
1900 | 404 [11.89( 126 | 400 140 10 -102 > 5_'0
1925 | 403 [11.08| 1.28 | 400 140 | o7 83 g 25
1950 | 40.2 |12.07| 131 | 400 140 | 04 -4 % 0.0 $
1975 | 4041 [1215] 134 | 200 1.40| o2 45 5 .25
2000 | 40,0 (1223] 1.36 | 400 140 | -01 28 g S0
2025 | 39.9 |12.32| 1.39 | 400 142 -02 24 75 1
2050 | 1908 {141 14| 09 (144 | 08 20 "4\500 200 2100 220 2300 2400 2500 2800 2700
2075 | 39.7 |1250| 144 | 309 147 | 04 18 Frequency MHz
2100 | 396 |1250| 1.47 | 388 149 | -0s 1.2
2125 | 395 |1266| 150 | 398 151 | -07 -09
2150 | 39.4 |12.73| 152 | 38.7 153 0.8 0.7 1
2175 | 39.3 [1283)| 155 | 387 156 | -08 02 100 T—
2200 | 39.2 | 1202|158 [ 396 158 -11 02 R 757
2225 | 391 [13.00| 161 | 396 1e0| 12 08 £ 50
2250 | 39.0 (1208 1.64 | 396 162 13 os S @81
2275 | 389 |13.17] 167 | 395 1684 | -15 1.4 § gg
2300 | 38.8 |1326]| 1.70 [ 395 167 | 17 18 2 50 ‘
2025 | 38.7 | 1334 | 1.73 | 394 169 | -18 22 8 75 / [
2350 | 386 |13.42| 175 | 304 171 | -20 25 -10.0 —
2575 | 385 [ 1350|178 | 503 173 21 29 1900 2000 2100 2200 2300 2400 2500 2800 2700
2400 | 384 1358|181 | 393 178 | -23 33 Frequency MHz
2425 | 383 |1365] 184 | 392 178 | -24 36
2450 | 38.2 |13.73| 1.67 | 392 180 | 26 33
2475 | 381 |13.80] 100 | 392 183 | -28 40
2500 | 380 |13.67| 163 | 381 185 -a0 49
2525 | 37.9 |13.90| 185 [ 381 188 | -a1 38
2550 | 37.8 |13.03) 108 | @81 191 | 32 35
2575 | 37.7 |14.05] 2.01 | 300 194 | 35 40
2600 | 37.6 [14.47| 2.05 | 390 196 | a7 44
2625 | 37.4 [1423] 208 | 380 199 | -39 44
2650 | 57.3 |1429| 211 | 389 202 | -21 44
2675 | 37.2 |1437| 214 | 389 205 | 43 48
2700 | 371 |14.45] 247 | 389 207 | 45 47

Figure D-5
2.4 GHz Head Tissue Equivalent Matter

FCC ID: A3LSMJ320VPP
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:

Water 50 - 65%
Mineral oil 10 - 30%
Emulsifiers 8-25%

Sodium salt 0-15%

Figure D-6

Composition of 5 GHz Head Tissue Equivalent Matter

Note: 5GHz head liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

Item Name Head Tissue Simulating Liquid (HBBL.3500-5800V5)
Product No. SL AAH 502 AE (Charge: 141104-1)
Manufacturer SPEAG

Measurement Method

TSL dielectric parameters measured using calibrated OCP probe.

Setup Validation

Validation results were within = 2.5% towards the target values of Methanol.

Target Parameters
Tget p as defined in the |IEEE 1528 and IEC 62209 compliance standards.

Test Condition

Ambient Environment temperatur (22 = 3)°C and humidity < 70%.
TSL Temperature 22°C

Test Date 25-Feb-15

Operator IEN

Additional Information

TSL Density 0.985 g/cm’
TSL Heat-capacity 3.383 kJ/(kg"K)

Figure D-7
5GHz Head Tissue Equivalent Matter

Measured |7 Diff.to Target [%:
f [MHz)| HP-<'| HP-2"|sigmal :_rﬂps sigmal A-eps _ A-sigma 0.0
3400 | 385 | 1511 286 | 380 281 | 12 18 £ 51
3500 | 38.4 [15.08[ 284 | 379 291 | 12 09 H] 50
3600 | 38.2 | 15.07| 302 | 378 3.02] 10 0.2 E 25
3700 | 381 |15.05[ 310 | 377 342] 11 -05 £ 004 o000y
3800 | 380 [15.04] 318 | 376 322 14 12 3 25
3900 | 379 [15.05| 827 | 375 ss2| 14 8 9 50
4000 | 37.8 [1507| 335 | 374 843 | 12 22 7.5
4100 | 376 [ 1509|344 | 372 ass| 10 25 100 L J
4200 | 37.5 [1514| 354 | 37.1 363 | 10 25 3400 3900 4400 4500 5400 5900
4300 | 374 [ 1518 383 | 870 a7 | 10 27 L Frequency MHz
4400 | 373 [ 1524 373 [ 369 384 | 14 27
4500 | 7.1 (1529|383 [ 368 394 | 08 27
4600 | 37.0 | 1537|393 [ 367 404 | 08 27 o
470 | 368 [1542| 403 [ 366 414 | 07 27 25.]
4800 | 367 | 1547|413 [ 364 425 07 27 ’
4850 | 366 [1550] 418 | 364 430 | 08 27 % 50
400 | 365 [1554| 424 [ 363 435 | 05 25 £ 2s
4550 | 385 |1555[ 428 [ 383 ago| 08 27 g 90 \
5000 | 364 | 1559 434 | 362 445| 05 25 3'2-5
5050 | 363 | 15.62| 439 | 382 450 | 04 25 §'5-°
5100 | 36.2 [ 15.66 | 444 | 381 458 | 03 25 78
5150 | 362 | 1567 | 440 | 380 480 | 04 25 -10.0 - =
5200 | 361 [15.71| 455 | 360 486| 03 28 S ol
}--s requency MHz
5250 | 6.0 |15.73| 459 | 359 471 | 02 25 |
5300 | 359 [15.76| 485 [ 359 476 | 0 23
5350 | 359 [1578| 470 [ 358 481 | 02 23
5400 | 355 [ 1581|475 | 358 486 | 01 23
5450 | 357 | 1582| 480 [ 357 491 | 00 23
5500 | 35.6 | 15.84] 485 | 356 496 | 01 23
5550 | 356 | 1587 | 490 | 356 5.01| 00 23
5C00 | 965 | 1590| 496G | 365 5.07 Q.1 23
seso | 354 | 1504|501 | 355 s12| 92 21
5700 | 354 [1596| 506 | 354 517 | 00 21
5750 | 353 [1600[ 512|354 s522| 92 9
5600 | 352 | 16.01[ 516 | 353 527 | 93 21
5850 | 351 | 1604 | 522 | 353 534 | <8 22
5500 | 35.1 [ 1606[ 527 [ 353 s40| 05 24
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APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Table E-I
SAR System Validation Summary
SAR COND. PERM. CW VALIDATION MOD. VALIDATION
SYSTEM F[SIEIS]) DATE PRSONBE P.?YOP?EE PROBE CAL. POINT ©) &) SENSITIVITY PROBE PROBE MOD. DUTY PAR
# LINEARITY | ISOTROPY | TYPE FACTOR
| 750 11/6/2015 3333 ES3DV3 750 Head 0.891 42.524 PASS PASS PASS N/A N/A N/A
J 835 5/19/2015 3319 ES3DV3 835 Head 0.911 41.529 PASS PASS PASS GMSK PASS N/A
C 835 10/9/2015 3288 ES3DV3 835 Head 0.895 40.311 PASS PASS PASS GMSK PASS N/A
C 1750 10/5/2015 3288 ES3DV3 1750 Head 1.373 39.424 PASS PASS PASS N/A N/A N/A
C 1900 10/6/2015 3288 ES3DV3 1900 Head 1.430 38.579 PASS PASS PASS GMSK PASS N/A
E 2450 9/15/2015 3351 ES3DV3 2450 Head 1.871 38.712 PASS PASS PASS IOFDM/TDD| PASS PASS
A 5250 2/2/2016 3589 EX3DV4 5250 Head 4.506 36.239 PASS PASS PASS OFDM N/A PASS
A 5600 2/2/2016 3589 EX3DV4 5600 Head 4.841 35.673 PASS PASS PASS OFDM N/A PASS
A 5750 2/2/2016 3589 EX3DV4 5750 Head 4.971 35.477 PASS PASS PASS OFDM N/A PASS
B 750 11/4/2015 3287 ES3DV3 750 Body 0.972 54.420 PASS PASS PASS N/A N/A N/A
E 835 9/11/2015 3351 ES3DV3 835 Body 0.986 54.118 PASS PASS PASS GMSK PASS N/A
B 1750 11/4/2015 3287 ES3DV3 1750 Body 1.478 51.298 PASS PASS PASS N/A N/A N/A
C 1900 10/6/2015 3288 ES3DV3 1900 Body 1.555 51.090 PASS PASS PASS GMSK PASS N/A
B 1900 11/4/2015 3287 ES3DV3 1900 Body 1.540 51.732 PASS PASS PASS GMSK PASS N/A
B 2450 11/5/2015 3287 ES3DV3 2450 Body 2.034 51.300 PASS PASS PASS IOFDM/TDD| PASS PASS
G 2450 12/4/2015 3334 ES3DV3 2450 Body 1.997 51.699 PASS PASS PASS IOFDM/TDD| PASS PASS
A 5250 2/1/2016 3589 EX3DV4 5250 Body 5.483 46.839 PASS PASS PASS OFDM N/A PASS
A 5600 2/1/2016 3589 EX3DV4 5600 Body 5.979 46.471 PASS PASS PASS OFDM N/A PASS
A 5750 2/1/2016 3589 EX3DV4 5750 Body 6.132 46.147 PASS PASS PASS OFDM N/A PASS

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were
performed using communication systems calibrated for CW signals only. Modulations in the table above represent
test configurations for which the measurement system has been validated per FCC KDB Publication 865664
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.
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