Impedance Measurement Plot for Body TSL
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Aceradited by the Swiss Accreditation Sarvica (SAS) acereditation No.: SCS 108

The Swiss Accraditalion Service is ane of the signatoriea to the EA
Muitilateral Agreanvent for the recognition of calibration cerllficates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b

¢

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Anfenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantomn section, with the arms oriented
parallal to the body axis.

Feed Point Impedance and Heturn 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 connactor to the feed point. The Retum Loss ensures low
reflected power. Mo uncertainty required.

Electrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

SAR for nominal TSL pararmeters: The measured TSL parameters are usaed 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%.

Cerificata Mo: D1900V2-5d174_Jun13 Page 2 o 8



Measurement Conditions
DASY system configuration, s far as nat

ivan on page 1.

DASY Version DASYS VE2.8.7

Extrapolation Advanced Extrapolalion

Phartom Modular Flat Phantsm

Distance Dipole Center - TSL 10 rmim with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters amd calculations were applied,
Temperature Permittivity Conductivity

MNeminal Head TSL parameters 200G 40.0 1.40 mha'm

Measured Head TSL parameters (220=02)"C 32.3=26% 1.34 mho'm + 6 %

Head TSL tempearature change during test =05°C -— -
SAR result with Head TSL

SAR averaged over 1 em” {1 g} of Head TSL Condilion

SAR measurad 250 mW input power .76 Who

SAR for nominal Head TSL parametars

normalized to W

39.9 Wikg = 17.0 % (k=2}

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

canditian

SAR measured

250 mW input power

5.15 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.9 Wikg £ 16.5 % (k=2)

Body TSL parameters
The following parematers and calculations were applied.
Temperature Permittivity Conductivity
Mominal Bedy TSL parameters 220G 533 1.52 mha'm
Measured Body TSL parameters (220£02) "G BAT+6% 1.50 mho/m + 6 %
Body TSL temperature change during test =05 -
SAR result with Body TSL
SAR averaged over 1 cm’® {1 g) of Body TSL Condition
SAR measured 250 mW input pawer 10.00 Wikg
SAR for nominal Eody TSL paramaters narmalized to W 40.4 Wikg £ 17.0 % (k=2)
S$AR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW input paveer 5.34 Wiy

SAR for nominal Body TSL parameatars

nommalized to 1w

21.5 Wikg = 16.5 % (k=2)

Cerificate Mo: D1200W2-5d174_Juni3
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed to fead point 53241+ 3.9

Retum Loss -26.2dB

Antenna Parameters with Body TSL

Impadanca, transtormed to feed point 483 £k + 5.0 0

RAeaturn Loss - 254 dB

General Antenna Parameters and Design

| Elactrical Delay (one direction) | 1.202 ns

After lang term use with 100W radiated power, only & slight warmming of the dipole near the feedpaint can be measurad,

The dipobe is made of standard seminigid coaxial cabla. Tha center conductor of the feeding fing is directly connectad to the
second arm of the dipole. The antanna is therefore short-circuited for DG-gignals. On some of the dipoles, small end caps
are added to the dipole arms in arder to improve matching when loaded accerding to the position as explained in the
"Measurement Conditions® paragraph. The SAR data ars not affected by this change. The overall dipols langth is sfill
actording to the Standard,

Mo excassiva force must be applied to the dipole ams, because they might bend or the soldered connections near the
feedpaoint may ba damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on June 08, 2012

Cartificate Mo: D1200W2-5d174 Juni3 Paga 4 of 8



DASYS Validation Report for Head TSL
Dhate: 10006.2013
Test Laboratory: SPEAG, Yurich, Swilzerland
DUT: Dipale 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54174
Communication System: UTD O - CW ; Freguency: 1900 MHz

Medium parameters used: = 1900 MHz;, 6 = 1.34 $/m; & =393, p= .11:"'.]1]'liﬁ&-a:,."rrr1
Phuntom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63,19-2007)
DASY 52 Configuration:
» Probe; ES3DY3 - SN3205; ConvF{4.98, 4,98, 4.98); Calibrated: 28.12.2012;
» Sensor-Surface: Jmim {Mechanical Surface Detection)
» Elecronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2352871137), SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm1, dz=Smmn

Reference Value = 95.712 V/iim; Power Drll = 0.06 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(] g) = 9.76 W/kg; SAR(1D g) = 5.15 Wikg

Maximum value of SAR (measured) = 12.0 W/kg

nron

-1&.00

-E0.00

0dB = 12.0 W/kg = 10.79 dBW/kg

Cerificate No: D1900V2-5d174_Junid Page S of 8



DASYS Validation Report for Body TSL

Date: 10.06.2013
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: INOMV2; Serial: D1900Y?2 - 5N: 54174

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

Medium parameters used: f= 1900 MHz; ¢ = 1.5 S/m; & = 53.7; p= 1000 kg/m’
Phantom section: Flat Scction

Measurement Standard: DASYS (IJEEE/TEC/ANSI C£3.19-2007)

DASYS2 Configuration:
« Probe: ES3DW3 - SN3203; ConvFid.6, 4.6, 4.6); Calibrated: 28.12,2012;
s Sensor-Surface: 3mm (Mechanical Surface Delection)
# [Olectronics: DAE4 Sn61 ; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial; 1002
« DASYSZ 52871137y SEMCAD X 14.6.10(7164)

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

Relerence Value = 95.712 Vim: Power Drift =0.01 dB

Peak SAR (cxtrupolated) = 17.1 Wike

SAR( g} = 10 W/kg; SAR(D g} = 5.34 Wikg

Maximum vahie of SAR (measured) = 12.7 Wikg

0dB =12.7 Wike = 11.04 dBW/kg

Certificate Moz D1900V2-5d174_Jun13 Fage 7 of &



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Sehrid & Partner S Schweirerizcher Kallbrlardlenat

c Servica auisse d'étalonnage
Engineering AG Servizio svizeera di taratura
Zeughausstrasse 43, 8004 Zurich, Swilzerland Ewiss Calibration Servies
Accredited by tha Swiss Accraditation Sendcs (SAS) Aecreditation No.: SCS 108

The Swiss Accreditation Sarvice le one of the signatorles 1n the EA
Multilateral Agreenent for the recognitlon of calibration certificatles

Calibration procadureds)

Calibralion datea;

Thez callbration carfificate decuments the fraceabilly 1o nalional standards, which realize Ihe physical units of measurements (S1),
The measurements and tha uncerantiae with confidence probability ane givan on the fallawing pages and s per of the cerilicte.

All calibrations heve besn conductsd in tha closed laboratery Yacilily: ervirenment temganiune (22 + °C and humidty < 70%,

Calibration Equigitent used (MATE critical for callbration)

Primary Standards ICH ¢ Cal Dile {Carificats No.) Schadulad Caliration
Power mater CP-4474 QBSTABDTO4 01-MNow-12 (Mo, 217-016843) Oct-13

Powar sensor HF B4814, LI537292783 D1-MNer-12 [Ma, 21701640 ot-13

Refarence 20 gB Aternsaber SM: 5058 (20k) Dd-Agr-13 (Mo, 217-01738) Apre14

Type-M mismetch combinalian SN: G473 05327 D4-Apr-13 [Me. 21701730 Apr-14

Reference Probs ES30VE SN 305 28-Dec-12 {Mo. ES3-3205_Dec?) Dac-13

DAES SN: B 25-Apr-13 {Mo. DAE4-E01_Apri3) Apr-14

Sacandary Sendards lios Check Dale (in house) Stheduld Chack
Fawer sansor HP 84814 MY41082317 1B-Qct-02 {in housa chack Det-11) In house check: Qal-13
RF generator &S SMT-06 100005 Dd-aLg-99 {in house chack Oct-11) In house check: Ocl-13
Metwork Analyzer HP B753E US3/380585 59206 16-0ct-01 (in house chark Det-12) In howse check: Oct-15

Callbratad by:

Approved by:

Issuad; June ¥, 203

This calibration cenficate shaf not bie mproeduced excapt in ful without writian approval of the laboratory,

Certificabe MNo: D2450W2-814_Jun13 Page 1 of &



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrease 43, 8004 Zyrich, Swizerland

g Schwelzerischer Kalibrigrdianst
Service sulses d'étalonnage
Barvizio svizzero di taratura

S swiss Calibration Sarvics

Accradied by the Swiss Accreditation Sandca (SAS) Accreditafion No.: SCS 108
The Swiss Accreditation Service is ang of the signataries to the EA
Muitilateral Agreement for the recogrition of callbration cerfificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢} Federal Communications Commission Office of Engineering & Technology (FCC QET),
‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
d)y 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 Retfurn 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 connectar to the feed point. The Return Loss ensures low
reflected power, Mo uncertainty required.

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

SAR measured: SAR measured at the stated antenna input power.
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 narmal distribution corresponds to a coverage
probability of approximately 95%.

Carlificate Mo: D24500W2-214_Jun13 Page 2 of &




Measurement Conditions

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

DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 103 mm with Spacer
Zoom Scan Resoluton i, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The fallowing parametars and calculations wera spplied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 3.2 1.80 mhoém
Measured Head TSL parameters (220 £0.2)"C FTHELE% 1.681 mho'm = B %
Head TSL temperature change during test =0.5"C -
SAR result with Head TSL
SAR averaged aver 1 em® {1 g) of Head TSL Candition
SAR measured 250 mWW input power 13.5 Wiy
SAR for nominal Head TSL parametars narmalized ta 1w 53.4 Whkg = 17.0 % (km2)
SAR averaged over 10 em” {10 g) of Haad TSL conditlon
SAR measurad 250 mW input power 624 Wika

SAR for nominal Head TSL parameters

normalized 1o 10

24.8 Wikg £ 18.5 % (k=2)

Body TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mhwodm
Measured Body TSL parameters 22.0=0.2)°C G09£6% 202 mho'm = 8 S
Body TSL temperature change during test «05°C e -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Candition
SAR measured 250 mW input power 13.2 Wik

SAR for nominal Body TSL parameters

normalized ta 1%

51.5 Wikg = 17.0 % (k=2}

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

conditicn

SAR measured

250 mW input power

.07 Wikg

SAR tor nominal Body TSL parametars

normalized to 1'%

23.9 Wikg £ 16.5 % (k=2)

Certificate No: D2450V2-014_Junid
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint B0+ 1.9
Raturn Loss -23.3dB

Antenna Parameters with Body TSL

Impedance, trarstormed to fead point S210+35)0

Asturn Loss -28.0dB

General Antenna Parameters and Design

Electrical Delay {one direction} | 1.180 ng

After long term use with 100W radiated power, only a slight warming of the dpole near the teedpoint can ba measured,

The dipole iz made of standard semirigid coaxial cable. The center conduetar of the feeding line is directly connected ta the
second am of the dipola. The antenna is therefore shomr-circuited far DC-slgnals. On some of the dipoles, small end caps
are added to the dipele arms in order to Impreve matching whean loaded accerding ta the position as explained in the
‘Measurement Conditions" paragraph. The SAR dats are nat affected by this change. Tha overall dipole length is stil
accarding to the Standard,

No excessive force must be appliad o the dipole arme, because they might band or the soldered connections near the
teedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 19, 2012

Cerificate Me: D2450VI-914_Junis Page 4 of &



DASYS5 Validation Report for Head TSL
Date: 07 06,2013
Test Laboratnry: SPCAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 914
Communication Systemn: UID 0 - CW ; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz: o = 1.81 S/m; & = 37.8; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAECSANSI C63.19-2007)

DASYS2 Configuration:
+  Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibeated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Swiface Delection)
+ Hlecironics: DAE4 Snal; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (front); Type: QDOD0OPS0AA; Serial: 1001
= DASYH2 52.871137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/'in=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 95,695 Vim; Power Drift = 0.05 dR

Peak SAR (exirupolated) = 28.3 Wikg

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

Maximum value of SAR (measured) = 17.6 Wikg

-i13.80

-840

-23.00

0dB =17.6 Wikg = 12.46 dBW/kg

Certilicate Mo: D2450V2-914_jun13 Page 5 of §




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

Test Laboratory: SPEAG, Zurich, Switeerland
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 914

Communication Systemn: UID () - CW ; Frequency: 2450 MHz

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

Measurement Standard: DASYS (IEEE/IEC/ANSI C63, 19-200°7)

DASYS2 Conliguration:
« Probe: ES3DV3 - SN3205; ConvF(4.42, 4.42, 4.42); Calibrated: 28.12.2012;
»  Sensor-Surface: 3mm {Mechanical Surlace Detection)
+ EBlectronics: DAF4 Sn601; Calibrated: 25.04.2013

» Phantom: Flat Phantotn 5.0 (back); Type: QDODOPS0AA; Serial: 1002

DASYS2 528 7(1137); SEMCAD X 14.6, 1007164

Date: 07.06.2013

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

Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Valuc = 95.695 V/m; Power Drift = (.01 dB
Peak SAR (extrapolated) = 27.6 Wikg

SAR(] g) = 13.2 W/kg; SAR(10 g) = 6.07 W/kg
Maximum value of SAR (measured) = 17.5 Wik

g

-13.20
ATER

-Z2.

0dB=17.5 Wikg = 12.43 dBW/kg

Cariificate Mo: D2450M2-814_Jun13 Page 7 of B



Impedance Measurement Plot for Bady TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzertand

Acerodited by the Swiss Accreditation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the ER
Multilateral Agreament for the recognition of calibration certificates

cient  Cerpass (Auden)

Schweizerischer Kallbrierdionst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Cenbicate No: DEGHZzV2-1156_Jun13

(CALIBRATION CERTIFICATE

Crjact

Calibration procedure{s)

Calibwation data:

D5GHzV2 - SN: 1156

QA CAL-22.v2

June 20, 2013

Calibration Equipment wsed (MATE critical for cafibration)

)

Calibration procedure for dipole validation kits between 3-6 GHz

Tréa cafibration cortficate decuments the treceabilty 1o national standards, which reallze the physical units of measurements (S0
The maasusraments and the uncaraintes with conlidence probability are ghven on the folewing pages and are part of the ceniicate.

Al cafibrations have been conductad in the closed lebaratory facility: environmant temperature (22 = 3°C and humidity < 7%,

This calibration cortficals shal not ba represfuced excapt in full withiut written spprovil of the laboratory,

Primary Standards o # Cal Date (Ceriificate Mo.) Scheduled Calibration

Power matar EPM-4424, GE3T480T04 O -kov-12 (Mo, 217-01640) Oet-13

Power sensar HP B4814 US3TEaaTRa 01-Mov-12 (No. 217-01640) Oet-13

Ralerance 20 dB Attenuatar SN 5058 (20%) 04-Apr-13 (Mo, 217-01734) Apr-14

Type-M mismatch combination SN 50473 [ OBE2T O4-Ape-13 (No. 217-01738) Apr-14

Ratarence Proba EX30VA SN 3503 28-Dec-12 (No. EX3-3508_Dect2) Dec-13

DAE SM: 601 25-Apr-13 (Mo, DAE4-601_Aprid) Apr-14

Sacondary Siandards o # Check Data (in housa) Scheduled Chack

Power sensor HP B481A Mya1082317 18-Oct-02 [ housa check Oct-11) I hsuze eheck: Oct-13

AF genarator RAS SMT-06 100005 Od-Aug-99 (i house check Oct-11) In housae check: Oct-13

Netwark Anatyzar HP BTS3E US37300585 54206 18-0c1-01 (in house chids Oct-12) In howesie check: Oct-13
Nama Funciion Sagnalure

Calibrated by: Joton Kastmati W'lw

Approvad by: Katja Pokowic Technical Manage:

R

Hsued: Juns 21, 2013
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaugstrasss 43, 8004 Zurich, Switzerland

Schweinsrischer Kalibrierdienst
Service suissa d'dalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accraditad by the Swiss Accreditation Service [SAS) Accreditation Ne; SCS 108
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,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures™, Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

Additional Documentation:
c) 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 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
reflacted power. No uncertainty required.

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

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

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

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

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

DASY Version DASYS v52.8.7

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mirm with Spacar

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 {Z direction)
5200 MHz + 1 MHz

Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL paramaters 220°C 360 4 66 mha/m
Measured Head TSL parameters (22,0 +0.2)°C 360 +6% 447 mha'm + 6 %
Head TSL temperature change during test <05°C - —-
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm’ {1 g) of Head TSL Conditian
SAR measured 100 mW input power 7.86 Wikg
SAR for nominal Head TSL paramaters narmalized o 1W TB.5 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL candition
SAR measured 100 mW input power 225 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.5 Wikg £19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 356 496 mho/m
Measured Head TSL parameters (22.0£023)°C BE£E% 4.76 mho/m = 6 %
Head TSL temperature change during test <0.5°C o —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAH measured 100 mW input power 8.42 Wikg

SAR for nominal Head TSL paramaters

nommalized to 1W

B4.0 W / kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW inpul pawer

2,39 Wikg

SAR for nominal Head TSL parameters

normalized to TW

23,8 Wikg = 19.5 % (k=2)

Cartificate Mo: DEGHZV2-1156_Jun13

Page 3ol 13




Head TSL parameters at 5800 MHz
The fellowing parameters and calculations were applied.

Temperalure Permittivity Conductivity
Mominal Head TSL parameters 220°C 353 5.27 mhao/m
Measured Head TSL parameters (22.0£0.2)°C 248 % 5,07 mihodm = 6§ %
Head TSL temperature change during test <0.5°C o

SAR result with Head TSL at 5800 MHz

SAR sveraged over 1 em’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 759 Whkg

SAR for nominal Head TSL parameters normalized to 1W T5.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL candition

SAR measured 100 mW input power 216 Whkg

SAR for nominal Head T5L parameters nomalized ta 1W 21.6 Wikg = 19.5 % (k=2)
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