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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM =,y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:

DASY4/5 System Handbook

Methods Applied and Interpretation of Paramaters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerfificate are valid at the frequency indicated,
Antenna Parameters wilth 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
paralial to the body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector o the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

Efectrical Dalay: One=way delay betwesen the SMA connector and the antenna feed point,
Mo uncertainty reguired.

SAAR 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
multiphed by the coverage factor k=2, which for a normal distribution corresponds to & coverage
probability of approximately 95%.
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Measurement Conditions
DASY gystern cordiguration, as far as not given oo page 1
DASY Version ' DASYS Y5287
Extrapolaticn Advanced Extrapalation
Phanbom Madular Flat Phartom
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguancy 2450 MHz = 1 MHz
Head TSL parameters
The Icdlowing paramaters and calculations were applied,
Toemperature Parmittlviny Conductivity
MNominal Head TSL parameters 22000 352 1.80 mho/m
Measurad Head TSL parameters 220+02)°C ATB+E6% 181 mhovm =E %, |
Head TSL tnm;émlum change during test <056 = -
SAR result with Head TSL
5_.|I._1-‘-|a‘l.l’erul,;me-:lm'e'ar'l:mEI {1 o) of Head TSL Condition
"SAR messured N 260 mW Input powsr | 13.3 Wikg
ﬂﬁ for nomanel Heed TEL paramadans narmalized to 1W 52.6 Wik = 17.0 % {k=2)
SAR averaged aver 10 em® (10 g) of Head TSL condition
SAR measurad ) 250 m‘W -Inp_i.1\|:'.|uwar 6,18 Wiy
| SAR for nominal Head TSL parameters normalized to 1W 2.5 WI-:E =165 ael{lm‘e;
Body TSL parameters
The tollewing paramatars and caleulations wars applisd. .
Tempersture Permitthvity Conductivity
Mnal Body TSL parametera 5‘.-?.!3 by 2T 1.95 mho'm
| Measured Body TSL parameters (22.0 £0.2) °C S05+6% | 2.01 mhoim + 8%
Body T5L temperature change during tesi < 0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measurad 250 mW anpui-ﬁamr 128 Wiky
S&R for nominal Body TSL parameters normalized to 1W 48.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL | condiion
_Eﬁ.H measured 250 mW input powar E-EZL?W.IRQ
| éAH far nominal Body TSL parameters | mormalized to 1'W 23.1 Wikg = 16.5 % (k=2)

Ceriificate MNo: D2450v2-B17_Jul13
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Appendix

Antenna Parameters with Head TSL
Impedance, translormed fo feed point 53.50 +29 0
Ferurn Loss =271 dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 49,7 02 + 4.5 |02
Retum Loss =270dB

General Antenna Parameters and Design

Electrical Delay (o diraction) 1,158 ne

After long term use with 100W radiated power, anly a slight warming of the dipale near tha feadpaint can he measured.

Thea dipoba is made of standard samirigid coaxial cable, The center conductor of the feeding line is direcily connected 1o the
second arm of the dipole. The anténna is thersfore short-circuited for DC-signals, On some of the dipoles, smeall end caps
are addad to the dipale arms in crder to improve matching when loaded according to the position as explained in the
‘Measurement Condilions® paragraph, The SAR data are not affectsd by this change. The owerall dipole length iz stll
according to the Standsrd,

Mo excessive force must be applisd 1o the dipole ams, becsuse they might bend or the soldered connections near lhe
feadpaint may be damagsd.

Additional EUT Data
Manufactured by SPEAL '
Manufastured on Ociober 23, 2007
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DASYS Validation Report for Head TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

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

Medium parameters used: f = 2450 MHz; ¢ = 1 .81 5/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEETEC/ANST C63.19-2007)

DASYS2 Configuration:
« Probe; ES3DV3 - SN3205; ConvFi{4.52, 4.52, 4.52); Calibrated: 28.12.2012;
¢ Sensor-Surface; 3mm (Mechanical Surface Detection)
+ Elecironics: DAE4 5n601; Calibrated; 25.04.2013
= Phantom: Flat Phantom 5.0 (froni); Type: QDOOIPS0AA; Serial: 1001
« DASYS2S52E.T{1137) SEMCAD X 14.6.1007164)

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

Reference Value = 99,781 Vim;, Power Drift = 0,06 dB

Peak SAR [extrapolated) = 27.7 Wike

SAR(1 g) = 13.3 Wikg; SAR(10 g) = 6.18 Wikg

Muximum value of SAR (measured) = 16.8 Wika

fil:}

[

-4

|

EN ]

-1d.40

10,20

-24.00

0dB = 16.8 Wikg = 12.25 dBW/kg
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Impedance Measurement Plol for Head TSL
3 oJdul 2E 1é:3€d1 23
EHi] 544 4 U FS 52 RARS A 19946 pH 2 452,800 B0 NHz
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W
14
ETRRT 2 258,008 DAB MHz ET0F 2 S5A.800 828 ARz
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DASYS5 Validation Report for Body TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450%2 - SN: 817

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

Medium parameters used: f = 2450 MHz; o = 2.01 5/m; & = 50.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standasd: DASY S (TEEETEC/ANST C63.19-200T)

DASY S Configuration:
» Probe: ES3DV3 - SN3205; ConvF{4.42, 4 42, 4.42); Calibwaied: 28.12 2012,
o Sensor-Surface: Jmm (Mechanical Surfece Detection)

«  Electronics: DAE4 Sn601: Calibrated: 25.04.2013

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOP30AA; Seral: 1002
o DASYS2528T01137) SEMCAD X 14.6.10(7164)

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

Reference Value = 94,151 VWi Power Dft =0.06 dB

Peak SAR {extrapolated) = 26.3 Wikg

SAR(1 g) = 12.6 W/kg; SAR(10 g) = 5.87 W/kg

Maximum value of SAR (measured) = 16,7 Wikg

A 1
R ]
-14.40
<19.21
-24.08
0 dB = 16.7 Wikg = 12.23 dBW/ke
Certificatin No: D2450V2-817_i13 Page 7 of B
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Impedance Measurement Plot for Body TSL

e

4 AEAT &

Hld

tH: 51 LOA 1

Ca

220,04 pH

3 Jul 2843 LBr3eds
2 458,008 DAB HHz

1-ZE.3EE 3 2 458.008 BAA HHe

Frug

Hld
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D2450V2, Serial No.817 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test frequency to
reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration
interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) | mpedance | ) Impedance (ohm)
()
(ohm) (ohm)

7.31.2013 -27.140 - 53.512 - 2.897 -
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.911
D2450V2 Serial No.817
2450 Body

Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) | mpedance | ) Impedance (ohm)
()
(ohm) (ohm)
7.31.2013 -26.968 - 49.723 - 4.465 -
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

Page 9 of 66
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

2450 MHz-Body

| Atz CoTH
F -

“racknce BT aatoon e

Page 10 of 66

@ rDF = 25 ] "pdfFactory Pro" & FH R Az 17 www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

CLSIE

= Compliance Certification Services Inc.

Date of Issue: June 27, 2016

Report No .: C160516S03-SF

Per |IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test frequency to
reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration
interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Date of Return-Loss | Delta Impzzzlnce Delta Ilrrr:]:;gz:::); Delta
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
7.31.2013 -27.140 -- 53.512 - 2.897 -
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.91
7.29.2015 -25.93 2.59 53.086 0.258 4.095 0.197
D2450V2 Serial No.817
2450 Body
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
7.31.2013 -26.968 -- 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769
7.29.2015 -25.139 1.30 49.31 0.073 5.419 0.185

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

= TR e 173 F b HL EETLERA a

| Lhnddo i 2 1Al I Simr M0E -2 173K T L
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Ciient  CCS-CN (Auden) Centificats No: DSGHZV2-1095_May13

CALIBRATION CERTIFICATE

Chject D5GHzVE - SN: 1095

Cafibration procedurss) QA CAL-Z22vE

Calibeation date: May 31, 2013

Calibration precedure for dipole validation kits between 3-6 GHz

| Thig calibration cartificabe documents tha Iraceabiity to national slandasds, which realize the phiysical unita of maasunsmants {31).
Th: mésssurements and the uncedainties with conflidence probabiiity ars ghaen cn tha foliowing pages and ane part of the certficats.

| ANl calivrations have been conducled in the chosed boratony acHly. snvifonment tampesature (22 + 3)°C and Fraimachity < T0%.

Calivration Equipmant used (MATE critical for calibeation)
Primaty Standards 104 _Cal Daio (Cartfioaie o} _ Sehoduled Calibration
Power matar EPM-4424 GEITHE0TIH 0 -Bdowe-12 (Mo, 21 7-01840) Ocl-13
Powar sanscr HP 84814 USaTeETEd 01 -Mow-12 {MNa, 217-01640) Oot-13
Reference 20 dB Atlenuaton Shi: ROSE (20k) Oud-Apr-13 (Mo, 21701 738) Ape-14
Type-MN mismaich combination She GO4T.3 7 08327 Dd-Ape-13 (Mo, 217-01738) Apr-14
Aefarence Probe EX2DYV4 ShE 3503 28-0ac-12 (Mo, EX3-2503_Dec12) Dipc=13
DAE4 Shi: 801 25-Apr-13 (Mo. DAE4-601_Apr1d) Apr-14
Socondany Standards D& Check Darda {in housal) Schodubind Chick
Powr sansor HP 84814 WY1 1800102 (i o check Oc=11) I hecmassd chack: Oet-13
RF gansvator RES SMT-06 TO00E 0d-Aung-8 fin house check Oct-11) fin house check: Ocl-13
Hetwork Anabyzer HP BT53E US3ITI05RE 54206 18-Oct-01 {in houss check Oct-12) In house check: Ocl-13

Mams Fumscticn Sagnature
Casbrated by Jabon Bagirat Labporatony Techinician LAy li_,

e =
—( f

Apprcvnd by: Kintja Pamic Toehnieal Managor
This cafbration oanificats shall nol ba eproduced excapt i full withou! writlen appooval of The labonalony.
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Accracied by the Swiss Accraditation Senvica (SAS) Accreditation He.: SCS 108
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MIA 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
& GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determing
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b} 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:
c) 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 cerificate. All figures stated in the cerificate are valid at the frequency indicated,

»  Antanna Parameters with T5L: 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.

s Fead 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
measurament at the SMA connector to the feed peint. The Return Loss ensures low
reflected power. No uncertainty required.

# Electrical Delay: One-way delay between the SMA connector and the antenna feed peint,
Mo uncertainty required.

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

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

+ 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%.

Cerlificate No: DSGHZV2-1095_Mayi3 Page 2 of 16
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Measurement Conditions

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

DASY Version DASYS V5286
Extrapclation Advanced Exrapolation

Phantom Modular Flat Phantom 5.0

Distance Dipole Center - TSL 10 mam with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (£ direction)

Frequency

5200 MHz = 1 MHz
5300 MHz + 1 MHz
5500 MHz £ 1 MHz
5600 MHz = 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were E_El{rﬁw

Temperature Permittivity Conduetivity

Mominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (220 =0.2)%C A5 26% 4.50 mho'im = B %
Head TSL temperature change during test < 0.5%G

SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR maasured 100 mWW input power T7.94 Wikg
SAR for nominal Head TSL parameters norrmalized 1o 1W 79.6 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 myY inpad power 227 Wikg
SAR for nomingl Head TSL paramatars normalized 1o 1% 22,7 Wikg £ 19.5 % (k=2)

Cortificate No: DSGHZV2-1085_May13
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Head TSL parameters at 5300 MHz

The following parameters and caloulations were applied.

Temperature Permittivity Conductivity
Hominal Head TSL parameters 220°C 359 4.7 mhao'm
Measured Head TSL parameters {22002} °C BI=E% 4.60 mhofm = 6 %
Head T5L ternperature change during test =05°C =
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Head TSL Conditicn
SAR measured 100 mW input power B30 Wikg

SAR for noménal Head TSL parameters

nofrnalized 1o W

83,1 W/ kg = 18.9 % (k=2)

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

SAR measured 100 mW input power 237 Wikg

SAR for nominal Head TSL parameters noermalized 1o 1W 23.7 Wikg = 19.5 %6 (k=2)
Head TSL parameaters at 5500 MHz

The lollowing parameters and calculations wera applied,
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220 3586 4 98 mhofm

Measured Head TSL paramaters (220 £02)°C EIxE%H 4,78 mha'm = 6 %o

Head TSL temperalure change during test <05°C o
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power .42 Wikg

SAR for nominal Head TSL parameters. normalized to 1TW B4.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 240 Wikg

SAR for nominal Head TSL paramatérs nomalized to W 240 Wikg x 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mbho'm
Measured Head TSL paramaters (220 £ 0.2) *C BOxE% .89 mho/m £ 6 %
Head TSL temperature change during test =05°C - -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em® (1 g) of Head TSL Candition
SAR measured 100 mW input power 8,24 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 82.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2,34 Wikg
SAR for nominal Head TSL paramaters norrmalized to 1W 23.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz
The following parametars and calculations were applied.
Temperatura Permittivity Conductivity
Hominal Head T5L parameters 220°C 353 5.27 mho'm
Measured Head TSL parameters {(220£0.2)°C WT2E%R 511 mho'm 26 %
Head TSL temperature change during test <0.5°C e -een
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 100 mW input power 786 Wikg
SAR for nominal Head T5L parameters nomalized to 1W TE.T Wikg = 19.9 % (k=2)
SAR averaged over 10 erm® (10 a) of Head TSL condition
SAR measured 100 mW input power 223 Wikg
SAR for nominal Head TSL parameters nomealized to 1W 22,3 Wikg = 18.5 % (k=2)
Cortificate Mo: DEGHzY2-1085_May13 Page & of 16
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Body TSL parameters at 5200 MHz
Tha fellowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.0 5.30 mha'm
Measured Body TSL parameters (22.0x0.2)"C 49.6 £ 8% 5.41 mho/m £ 6 %
Body TSL temperature change during test < L5 "0 =y
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Candition
S5AR measured 100 mW input power 744 Wikg
SAH for nominal Bedy TSL parameters normalized to 1W 74.6 Wikyg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Bady TSL condition
SAR measured 100 mW input power 2.08 Wy
SAR for nominal Body TSL parameters normalized 1o 1W 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The following paramatars and calculalions wene applied.
Temparature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.42 mha'm
Measured Body TSL paramaters (220202 °C 49.426% 5,53 mhoim £ 6 %
Body TSL temperature change durimg best < 0.5°C
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.58 Wikg
SAR for norminal Body T5L parameters normalized to 1W TE.0 Wikg = 18.9 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measured 100 W input power 212 Wikg
SAR lor nominal Body TSL paranmelens nomalizad to TW 21.3 Wikg £ 19.5 % (k=2)
Certificate Mo: DSGHZV2-1095_May13 Page & of 16
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Body TSL parameters at 5500 MHz
The following parameters and calculations wane applied.
Temperature Permittivity Conductivity
Mominal Body T5L parameters 220*C 48,6 5,88 mhao'm
Measured Body TSL parameters (220202} °C 48,1 =86 % 5.80 mhoim = 6 %
Body TSL temperature change during test =05°C —_ —
SAR result with Body TSL at 5500 MHz
SAR averaged aver 1 em’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.80 Wikg
5AR for noménal Body TSL paramaters neemalized e 1W 79.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
5AR measurad 100 mW input power 2.18 Wikg
SAR for nominal Body TSL paramaters normalzed to 1W 2.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The lollowing parameters and calculations were applied.
Temperature Permittivily Conductivity
Nominal Body TSL parameters 20°C 48.5 5.77 mha/m
Measured Body TSL parameters (22.0 = 0.2) "C 49,0 = & % 5.80 mho/m £ & %
Body TSL temperature change during test = 0.5%C
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR mepsured 100 myY inpul power 7.76 Wikg
SAR for nomingl Body TSL paramaters nermalized 1o 1W 77.8 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 100 miW inpul power 215 Wikg
SAR for norminal Body TSL paramelars normalized to 1W 21.6 Wikg = 19.5 % (k=2)
Cerificate Mo: DSGHzV2-1085_May13 Page 7 of 16
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48,2 &.00 mhao/m
Measured Body TSL parameters (22,0 +0.2)°C 48.6 = & % 6.24 mho/m £ 6 %
Body TSL temperature change during test =0.5%C .-
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Bady TSL Condition
SAR meagured 100 mW input power T.47 Wikg
SAR for nominal Body TSL parameters nofrnalized 1o 1W 75.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Bedy TSL condition
SAR measured 100 MW Input power 2.08 Wikg
5AR for nominal Body TSL paramatars niermalized to 1% 20,7 Wikg = 19.5 % (k=2)
Cartificata No: DSGHZV2-1095_May13 Pago 8 of 16
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transiormed to feed point 5020 -840
Fetum Loss -23.9d8
Antenna Parameters with Head TSL at 5300 MHz
Impsedanca, transformed o feed point 50.20-33j0
Rieturmn Loss - 208 d8
Antenna Parameters with Head TSL at 5500 MHz
Impedance, ransformed fo feed point s5320-220
Retumn Loss -28.5 gB
Antenna Parameters with Head TSL at 5600 MHz
Irmpedance, transtormed (o feed point 5600 -1.1]0
Retumn Loss -248dB
Antenna Parameters with Head TSL at 5800 MHz
Impadancs, transiormead to feed paint 554 -2 B {2
Aetum Loss - 24.8 dB
Antenna Parameters with Body TSL at 5200 MHz
Impadanca, ranstomead to leed poim 5070 -532
Retum Loss -255d8
Antenna Parameters with Body TSL at 5300 MHz
Inmpedance, transfarmed 1o feed paint 5080-1.5(0
Retumn Loss -355dB
Antenna Parameters with Body TSL at 5500 MHz
Impadancs, transformed to feed point Blai-12[
Retum Loss -28.4d8
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Antenna Parameters with Body TSL at 5600 MHz

Impadance, transformed to feed polm B2 +11j0

Retumn Loss -24.5d8
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to leed polnt 556 0 + 0.3 j

Retum Loss -255dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.208 ns

according to the Standard,
feedpoint may be damagad.
Additional EUT Data

After long 18 wse wilh 100W radiated power, only a slight warming of the dipole near the leedpoint can be measwned,

The dipole is made of standard semirigid coaxdal cable. The center conducior of the feeding line is directly connected o the
second ami of the dipole. The antenna is therefora shor-circuited for DG-signals. On some of the dipoles, small end caps
are added 1o e dipole amis in onder 10 improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are nol aflected by this change. The overall dipole length is still

Mo excessive force must be applied (o the dpole arms. because they might band or the soldered conneclions near the

Manufacturad by

SPEAG

Manufacturad on

Seplembaer 24, 2010

Caortiflcate Mo: DSGH2V2-1085_May13
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DASYS Validation Report for Head TSL

Date: 30005.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1095

Communication System: UID 0 - CW ; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used; f= 5200 MHz: 6 = 4.5 "§.|'m & = 36.5; p = 1000 kg/m® , Medium parameters used:
f=35300 MHz; & = 4.6 S/m; & = 36.3; p= 1000 k,t_:,l'm Medium parameters used: = 5500 MHz; o = 4.79
Sim: t,- 36.1; p= 1000 k'.g.l'm Medium parameters used: = 5600 MHz; o = 4.80 S/m: ET 36 p = 1000

kg/m® , Medium parameters used: f = 5800 MHz; a = 5.11 Sfm: &=135.T; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard; DASY S (IEEE/NEC/ANSI C63.19-2007)
DASYS2 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(3.41, 541, 5.41); Calibrated: 28.12.2012, ConvFi(5.1, 5.1, 5.1);
Calibrated: 28.12.2012, ConvF(4.91, 4.91, 4.913; Calibrated: 28.12,2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.817; Calibrated: 28.12.2012;

= Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QDOOGPS0AA; Serial: 1001
« DASYS2 5286(1115)% SEMCAD X 14.6.9(7117)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.153 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 29.3 Wikg

SAR(] g) =7.94 Wikg; SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7 ¥ Cube 0 Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.596 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.2 Wikg

SAR(1 g) = 8.3 Wikg; SAR(10 g) = 2.37 Wikg

Maximum value of SAR (measured) = 19.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65.084 Vim; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 33.1 Wikg

SAR(L g) = 8.42 Wikg; SAR(10 g) = 2.4 Wikg

Maximum value of SAR (measured) = 2000 Wikg

Cenificate No: DSGH2V2-1095_May13 Page 11 of 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (ﬁxﬁxﬂf{luhe @ Measurement grid: du=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.341 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 32.9 Wikg

SAR(] g) = 8.24 Wikg; SAR(10 g) = 2.34 Wikg

Maximum value of SAR (measured) = 19.9 Wik

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 61.473 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 32.8 Wikg

SAR(I g) =7.86 Wikg; SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measured) = 19.2 Wikg

=5.00

0 dB =192 Wikg = |2.83 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 31.05.2013
Test Laboratery: SPEAG, Zurich, Switzerland

DUT: Dipole SGHez; Tvpe: DEGHzV2: Serial: DSGHzV2 - SN: 1095

Communication System: UID 0 - CW ; Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; & = 5.41 S/m; & = 49.6; p = 1000 kg/m® , Medivm parameters
used: f= 5300 MHz; o = 5.53 S/m; & =49.4; p = 1000 kg/m* , Medium parameters used: f = 5500 MHz; o =
5.8 Sim; & =49.1; p = 1000 l.'.g'.nrl'.n-i . Medium parameters used: = 5600 MHz: o = 5.8 5/m; & =49; p = 1000
kg/m’ , Medium parameters used: f = 5800 MHz: o = 6,24 $/m; & = 48.6; p = 1000 kg/m’

Phantom section: Flat Section

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

DASY 52 Configuration;

+ Probe: EX3DV4 - SN3503; ConvF(4.91, 4,91, 491); Calibrated: 28.12.2012, ConvF(4.67, 4,67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4 43); Calibrated: 28.12.2012, ConvF(4.22, 422,
4,22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

+ Senzor-Surface: |4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 25.04.2013

¢ Phantom: Flat Phantom 5.0 (bhack); Type: QDOOOPS0AA; Serial: 1002
« DASYS2 52.8.6(1115); SEMCAD X 14.69(T117)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5200 MHz/Zoom Scan,
dist=1.4dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.744 Vim; Power Drift = -0.06 JdB

Peak SAR (extrapolated) = 29.0 Wike

SAR(L g) = 744 Wikg: SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 17.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 538.871 Vim; Power Dirifi = -0.01 dB

Peak SAR (exirapolated) = 30.4 Wikg

SAR(I g) = 7.58 W/kg: SAR(10 g) = 2.12 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measusrement grid: ds=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.666 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(1 g) = 7.89 Wikg; SAR(10 g) = 2.19 Wikg

Maximum value of SAR (measured) = 18.7 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, disi=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58 108 Vim; Power Drifi = -0.00 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 7.76 Wikg; SAR{10 g) = 2.15 W/kg

Maximum value of SAR (mecasured) = 18.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MH=z/Zoom Scan,
dist=1.4mm (8x8x7TWCube 0: Measurement gnid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 33431 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) = 747 Wikg: SAR(I0 g) = 2.06 Wikg

Maximum value of SAR (measured) = 18.2 Wikg

0 dB =182 Wikg = | 2.60 dBW/kg
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Impedance Measurement Plot for Body TSL
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D5GHzV2,Serial No.1095 Extended Dipole Calibrations
Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test frequency to
reduce uncertainty in the power measurement
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration
interval can be extended.
Justification of the extended calibration
D5GHZzV2 Serial No.1095
Head
Real I i
Date of Measurement Return Delta Im ece;nce Delta Ir:ln aeg(;ra]zzzye Delta
Loss (dB) | (%) | P (ohm) P (ohm)
(ohm) (ohm)
5.31.2013 | -23.943 - 50.168 -- -6.371 --
5200MHz
5.29.2014 | -23.425 2.16 50.749 0.581 -6.752 0.381
5.31.2013 | -29.552 - 50.248 -- -3.330 --
5300MHz
5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.31.2013 | -28.522 - 53.162 -- -2.225 --
5500MHz
5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.31.2013 | -24.762 - 56.021 -- -1.141 --
5600MHz
5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.31.2013 | -24.760 - 55.436 - -2.758 -
5800MHz
5.29.2014 | -24.078 2,75 56.550 1.114 -1.310 1.448
D5GHZzV2 Serial No.1095
Body
Real Imaginary
Return Delta Delta Delta
Date of Measurement Loss (dB) | (%) Impedance (ohm) Impedance (ohm)
° (ohm) (ohm)
5.31.2013 | -25.481 - 50.662 - -5.322 -
5200MHz
5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5.31.2013 | -35.508 - 50.785 - -1.496 -
5300MHz
5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5.31.2013 | -28.426 - 53.750 - -1.184 -
5500MHz
5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.31.2013 | -24.537 - 56.195 - 1.139 -
5600MHz
5.29.2014 | -24.330 0.84 56.344 0.149 0.347 0.792
5.31.2013 | -25.494 -- 55.594 -- 0.342 --
5800MHz
5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial No.1095
D5GHzV2-Head

10 ChT 22 akpofc DRV B -V GrEes® D Indr ke

D5GHzV2-Body

ChT 22 ¢ asipofc ZRY.E -V GrEess  Cndr ke
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Per |IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test frequency to
reduce uncertainty in the power measurement
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and in
impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the calibration
interval can be extended.

Justification of the extended calibration

D5GHZzV2 Serial No.1095
Head
Real Imaginar
Date of Measurement Return Delta ImpeZ:nce Delta Impaegda:cye Delta
Loss (dB) | (%) (ohm) (ohm)
(ohm) (ohm)

5.31.2013 | -23.943 - 50.168 -- -6.371 --

5200MHz | 5.29.2014 | -23.425 216 50.749 0.581 -6.752 0.381
5.28.2015 | -23.192 0.99 50.909 0.16 -6.980 0.228

5.31.2013 | -29.552 - 50.248 -- -3.330 --

5300MHz | 5.29.2014 | -27.170 8.06 49.802 0.446 -4.424 1.094
5.28.2015 | -28.187 3.74 49.973 0.171 -3.953 0.471

5.31.2013 | -28.522 - 53.162 -- -2.225 -

5500MHz | 5.29.2014 | -29.647 3.94 52.249 0.913 -2.350 0.125
5.28.2015 | -27.742 6.43 52.976 0.727 -2.962 0.612

5.31.2013 | -24.762 - 56.021 - -1.141 -

5600MHz | 5.29.2014 | -26.263 6.06 54.956 1.065 -1.291 0.150
5.28.2015 | -25.523 2.82 55.487 0.531 0.283 1.008

5.31.2013 | -24.760 - 55.436 -- -2.758 --

5800MHz | 5.29.2014 | -24.078 2.75 56.550 1.114 -1.310 1.448
5.28.2015 | -25.841 7.32 55.187 1.363 -1.813 0.503
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D5GHzV2 Serial No.1095
Body

Real Imaginary
Date of Measurement Return Delta Impedance Delta Impedance Delta
Loss (dB) | (%) (ohm) (ohm)

(ohm) (ohm)
5.31.2013 | -25.481 -- 50.662 -- -5.322 --
5200MHz | 5.29.2014 | -23.945 6.03 50.975 0.313 -6.336 1.014
5.28.2015 | -24.992 4.37 50.975 0 -5.587 0.749
5.31.2013 | -35.508 -- 50.785 -- -1.496 --
5300MHz | 5.29.2014 | -31.173 | 12.21 49.992 0.793 -2.732 1.236
5.28.2015 | -32.699 4.90 49.852 0.14 -2.406 0.326
5.31.2013 | -28.426 - 53.750 - -1.184 -
5500MHz | 5.29.2014 | -28.353 0.26 52.867 0.883 -2.742 1.558
5.28.2015 | -30.006 5.83 52.895 0.028 -1.424 1.318
5.31.2013 | -24.537 -- 56.195 -- 1.139 --
5600MHz | 5.29.2014 | -24.330 0.84 56.344 0.149 0.347 0.792
5.28.2015 | -25.266 3.85 55.666 0.678 0.746 0.399
5.31.2013 | -25.494 - 55.594 - 0.342 -
5800MHz | 5.29.2014 | -24.908 2.30 55.887 0.293 -1.203 1.545
5.28.2015 | -24.266 2.58 56.492 0.605 -0.292 0.9M1

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial No.1095
D5GHzV2-Head

BT

Sdlia T oTrn LA T A ai Sl = dla ST : “F=pe~i 55wk - Adoddae w0 Fasrdd:

miw Lie

D5GHzV2-Body

Sdalia O
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Cartificate No:
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Cliant GCS_CM
CALIBRATION CERTIFICATE i

Cbject DEEH2WE - SM: 10DE

Calibradicn Procedurs(s) £0-719-2-003.07
0.7 1-2-003-

Calibradion Frocsdues for dipole validation kite

Callbration datz: M=y 25, 2018

Thia celibralion Certlicala docmants the fraceabiily to national standarde, which realize 1o chysical umls of
i mizasurementa(Sl). The measuremenis snd fhe uncersinies wih conldence probabiity are given an the fdllowding

fagees and @i part of the cedilicabe.

Al calibrations have besn conducied In the closed Sboiatory facilily. emviconmend lemperaturez2:500 and

hurnidity-< 0%,

Calibwation Eougrmen! ussd (METLE aitical for calbrafion)

Loheaguled Callaralion

Primary Standards IO Cal DrzlefGalitualad by, Cedificate Mo
Powear Meler MEFZ 101915 -l 15 {CTTL, M 15H04706) Jon-16
Powar senace MREP=F21 | 100547 M1Ju k1S {CTTL, MaJ16x04266) Jun-1g
ReferenzsProbe EX30V4 | BN 7207 19 i 1B[SPEAG Mo, LXE-7307_ eb1G) Feb-7
L1414 SMTT 02-Feg-16[CTTL-2PEAG No. 218-97011) Feb-17
|
| Secondary Sandarde IC % Cal Dala{Callbraled by, Calificate Mo, Sehaduled Calibration
| Signal Generator E4438C | Y4307 1430 01-Feb-18 (CTTL, Mo JIBXI0ESS) Jan-17
Mobuorkdnalpzer EEXFIC | MYAS1I063 6 Jan 16 (ST 1L, NoMEXDGEDS) Jan-17
Mane Funzlion Sgnallrg
| Cafibrated by: Zhao Jing SAR Tes! Enginear 4 # /
i by & Olamyuan SAR Projact | aader S . e
¥ o R f:ﬁ’w
Approvatd by Lu Ringaona Deputy Olraciar of the |akoratary z ."quﬂ"‘ T fﬁév
Ry

lasped: May 31 _l‘émﬁ :

| Thie calbiation carfificate shall not be reproduced except n full winoul writter appeoval of te loborabory.

Cerlizahe Mo 2 1Ba5 AR Fape [ al 16
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m._ - In Collaboatsca wih

Emfff, 8 P 6 3 g

‘*—W‘ﬂtwa CALIBRATION LABDRATORY
S P 51 Kvaynan Kol Hand s Dhalriel S jiog, T4, Ching
Tolt VEA-10-GEMME33-200  Fa +08- 162 MMG33-2504
Eepail btk malli sona Fitipatewwrchimilin
Glossary: _
TSL tisswe simulating liguid
Convl gangitivity In TBL ) MORM» .2
NIA not apphcable or not measured

Calibration is Performe According to the Following Standards:

a) |IFEE 3ld 1528-2013, "IEEE Recommended Fractice tor Determining the Peak
Spaliaiveraged Soecilic Ahsorption Rate (3AR} in the Human Head traim Wikslass
Cammunleations Devices: Measurement Techniqgues’, June 2013

R} ICC §2209-1, "Procedurs to measure the Specific Absarption Rate (SAH) For hand-held
devicas usad in close proximity to the ear (frequency range of J00MEz to 3EHE)", February
2005

o} IEC €2208-2, "Procoduie bo maasure the Specific Absorplion Rate (SAR) For wirelass
communicalion devices uzed in close proximily to the human bady (frequenay range of
A0MHz to 65HzZ)", March 2014

d) KDBE65SESS, SAR Meazurameni Requirements tor 100 TH= to B GHe

Additional Documentation;
&} DASY4'S System Handboaolk

Mathods Applied and Interpretation uf Parameters:

e Messurerment Conaiticha: Further defails are available from the Walidation Report at the end
of the certifivate. AF Ggures stalsd in lhe cerliizate are valid at the frequency indicated.

e Anlanna Paramelars with TEL The dipele i mounted with the spacer to positien ils feed
point exactly balow e cemler marking af he fat plsntom seciien, with the anms nriented
paraliel lo tha bocdy axls.

s Feed Poinl inpedance and Relurn Logs: These parameiers are measured with he dipole
posillanad under the lguld filled phantem. The impedance stated is Iransfermed from the
measurement at the SkA connector to the feed point. The Return Loss ensures low
reflacted power, Me uncartalnty reguirad.

e Cisclical Dalay. One-way delay between the SWA connscter and the antanna fead paint.
Mo ungertalnky racuired,

v SAR measured: SAR measured at the stated antenna inout poveer.,

o SAR nomalzed SAR as measurad, normalized 1o an input power of 1% at the antenna
connechor,

o SAR for perrinad TS! pavamstars: Tha measured TSL parameters are used o caloolate the

nominal 3AF result,

The reporied uncedainty of measurement & stated as the sfandard unceriainty of
Meagsurement multipliad by the coverage factor k=2 whinh for a normal distribution
Corresponds to a coverage probability of approximately 85%,

Coifieate Mo: 21589078 Page 2 of 18
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Measuremant Sonditions
[ASY sy=tem canlguration, as far as nat given on gape .

| Zoom Scan Resolution de, dy =4 mm, dz =1 mm

DA% Y Warakzn LSS a2 i 52680258
Exlrapolailon Jadvances Extrapolation N

Piantanm Triple FI3l Phaniom 510 S )
Cislanow Dipele Conter - TAL 10 i R with Spacear

Gradad Radio = 1.4 |7 direglion)

TURIO0 Ml & 1 Ml
A5 MHE £ 1 4He
S0 MHz & | MHz
FA00 MHT ¢ 1 B |

SEnD MHZ £ 1 s i

Frequency

Head TSL parameters at 5200 MHz
The kllovdnn pueca mebees and caleidations ware appliced

Ternpendure Parmillivity Concduglivily
Hewriiral Head TSL paramsetars ) S 4.66 mha'm
Measured Head TEL parametors daLx02) e ook 4,61 mha'm 2 6 %
¢ llgad T5L tamperaturs change during test =10 I
SAR result with Head TSL at 5200 MHz
Condilion

BAR averaped over 1 c” {1 gy of Head TEL
EAR measured

100 m\d Inpul powear

TIEm (g

S8R for nomina! Head TS paranelars mrkdlized Gy 10

T iy + 22.0% [k}

| BAR averuped over 10 e 10 b of Heod V3L Condifion )

EAR mezsmed 0T mif input powser
nownnEized 1o T

SAK bar now ol Haad T5L parameasers

Cotificate Mo Z16-9078 Page 1ol 16
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Head TSL parameters at 5300 MHz

Tho Fehgwing parameaters and il were apphel.

Temnpermiuey | Parmitlivite Candulivily |
Norinal Haad TSL paramoigrs ] 20 C 5.4 A 76 milcdin
. Measured Head TSL parameters | (20U | MRT LAY 4.1 mhoim LG %
Head TSL II'N"I"I!'IIH'-:'I[I.I'I'C' change during test =100 i
SAR result with Head T3L at 5300 MHz
SAR averagod ever 1 am’ {1 ) of Head TSL Condilion '

EAR measwed

00 Y mpul rivan s

BT 1A Ly

S4R for nominal Head TEL parametars

rocrralized o 1W

Ceen il ion

B0 mWV Ig £ 200 % [k=2]

| BAR avoraged awar 10 o’ 110} of Head TAL
EAN meazurad

P20 W input pawer

230 mla a

SAR for nom aal Heod TSL paramelars

Head T5L parameters at 5500 MHz

macializad w10 XA mW G E 22,2 % [h=&}

| s fellowdng peraimelars o calealabane wers applizd,
| | Tam parafura ; Permitlivity Conduc tvity R
Nartinal Head TBL paramaelsre '2:.£.LI i i . BT 4.8 mhom
Maseureit Head TSL paramale re R S R HALE% 4 #1mhaim t 6%
! Head TSL temparaturs shan g durisg dost <30 ‘ —
SAR result with Head TSL at 6500 MHz
Lomhbecn

EAR avaraped over 1 c#t® (8 g) of Haad TSL

SAH messurad

00 i il o
nernalivad fo W

RPP Ay

EZE W Ry 2 230 % (k=]

SAR 1 noeninal Haad 150 paramatens
BAR averagnd su 00 o1’ (10 ) of Head TEL |
AR measurad

AR for nominal Heae TSL saremelars

Centifiente Mo Z16-0T0E | LETER .Y i P
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Hoad TSL paramebers at 5800 MHz

The follcwing parametons @d ik lalions wera applied.

B LC-B2I06] 3-F 504

Teaange raduﬂ.- Pavmlithby Conductivily
Nnmlnal Haad TSL p-llamnl:r-r-: 220 ’G ] 5.3 5.07 mhoim
messurnd -hmd TS-L paramalers (2201 C z::l "C IEELEM ::.I.J.1 rmha'm £ G %
[ | Head TSL mmparamm change during tu.s_t =10 N - N
SAR result with Head TSL at 5600 MHz i . - .
Cnnditin

SAR averaged Gwar 1 e

54H mneasured

Ha for nominal Head TEL pasaimneters

11 ) of Head TEL

SAR averanid over 10 o (10 09 of Head TSI

SAR rraaeured

SaR for romingl Haad THL paremealars

100 W Tt pistar

B9 N Y

narmalized Lo 1

B2.2 W Jon 2 23,0 % the2}

Conlitien

100 WA gl poiser

nenialied o 1

Head TSL parametera at 5300 MHz
Thas fnllnwivg paramelers end calzulalions weee 2pplled

2 iy

o4 m'l"l' fpz 222 e ﬁH-II

Tempiraturea Parmittvity - Carductivity
Nominal Head TSL paramatars 22000 3R3 . . _E.2F rithierm
l'.'Iauurad. Haad FSE parametzis ..'EzumT '.155 6% 517 "I'-“_’.ffl!"l +E %
! Hewd TSL Hllrlf.ll.l-nliilrl.* change turlng tast =1.0 C — .
8AR result with Head TEL at 5800 Mtk _ o
! | Shit averaged over i o’ {1 ) of Hesd THL. Coneiion

| SP-R IrRssLro

S.ﬁ.R for nomin d| |"l..-u':| T$L paHEII'HEI:EFE-

SAR averoged over-0 it {10 1) af Hoad TSL

58K measured

00 e inprd poear

T3 v g

Ciraullfnn

100 My input peser

woprnalized to 1y

7R.E mW Jg £ 220 % [xe2)

220 m g

SAR for norinal Head TEL mramelers

Canilicale Mo: E16-97078

sormalized lo W
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Tupa A of 16

Page 38 of 66

@ PDF f22(f A "pdfFactory Pro" 3t i A% 7 www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

i —{ = Compliance Certification Services Inc.

Date of Issue: June 27, 2016 Report No .. C160516S03-SF

m_‘ I ellnbnral om with
ByYY. s p e @ g

w CALIERATION LABORATORY

Al Mo 31 Hocpuan ond, 2laidian Discier, Nei] ng, 0K, i o
Tel 4301 L-0230-1633-20T% Fas: 486 10-R2IMEY 2 0
Fe-muml: et & ehimmi] cam Hilz:A rromwee il en

Body TEL parametera at 5200 KHz
T'he lallewing paramelers end calcubations weve epplied,

Tewrieriature Parmltleley Cnnﬂm.r-.'ulty
Hemtinal Body TSL parameslars 20 LT 5,50 mreim
hTaasure-:I Body TSL paramalers P02 . | A4 A% .34 rrh!,:-f;n + 6%
Endy TEL terperatura changs during tutl =100 B [ T .._.
3AR resulf with Body TSL at 6200 MHz

SAH avaraged over1 o’ (1 of Baty TSL Zoncillea

SAR mesauei . LMD PTS IEq It prsvreT . TAT AW g ]
SAI for rim il Doyly T5L parameters | nermiaed o W | PRI mN R = 230 Y (k=2
SAR averaged ovor 10 o’ {10 gl of Bedy T5L Corufilinn '

SAH el 100w Ime ot powear 204 i d gy
.s.u.n Tar naminal Bady TS1, parameicrs nonmnalices fo v 4 mlf; o d 2.2 (K=2)

Body TSL parameters at 5100 MHz2
The Tollzeargy parainelecs ael caloiabons wars appiad. .
Tamparalura } Permiitiviiy Conductivity
Hominal Bady TEL paramebers F | 4.9 | .42 mhafrn ]
Mazsured Body TEL parametera (2.0 )G f8345% 558 mbaehr 1 89
BndyTELE-!;npnralum changa during test <100 . .
SAR result with Body TSL at 5300 MHz -
SAR averanad overd con? M g) of Body TSL Condilion
SAR measurced - 100 |npul power ot my .;'g
HAR fer naminal F"J-.‘i.ﬁl' T5L parametera norralizac ke 1w TE2ml g+ 290 % |kq
SAK aversged avar 10 ¢y’ (18 g)of Rody TSL .: Coanditian
!_H:!'ﬂ maasirad 100 m'.l'.'. |-n|'.-||1 BEEE . ZED mW Y g
EAR for nomirel Hody 150 para mnlnr; narmalized ko W 2L W g £ 22.2 % (k=2)
Cerlificale Moz Z16- 97078 Fage & of 1:
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Body TSL parametors at 6600 MHz
Tl Feallenuing pacarnabers and calculaiang veare appied.

Teniperalure Fenmdf.lud].l Gonduativity
Naminal me'r;-lnp;ramﬁrr'm . 20 Ad.6 5 5 mhvim
Menzured Body TEL puramebors 32,04 020 49,1 &6 % L.if b £ 0 %
Body TEL lemperatire change during test 1.0 " B |

SAR result with Body TSL at 5500 MHz

AR averagod ovar 1 o M ) of Body T5L Comtdlen

EAR rrcaiaied .‘il:ll:l i lnpat power EA2mi g

SAR for roriinel Body TSE parsmebiis narmalized by 10 B v g & T30 % {k=E)
_s:r; ;u-ng-d over 10 o (10 g} of Dody TEL Condibich !

S4R meazuwed 100 rn':l'J naul powar | 7 HE e

SAR for neminal Sody TSL peonmwtons iz 1o WY 3.7 oW by £ 22,2 % (h=2)

Body TSL parameters at 66800 MHz
Lhe following parametars and calculelions were s poliad.

Temperatirs Prrmiilivily Coanductivity |

Hnrnlnal Hc'r!}r‘l'ﬂl naramatars 290 &H.5 & mlizhn

Measured Baody TEL pnrametam @20x0HYz | A0:6% 570 mbodm & G %

Rady TAL tamparatirn ahanpge dur ng teed | 1.0 °0 | —
SAR result with Body TSL at 8600 MHz

SAR avaraged aver 1 car’ (1 ol of Bedy TSL Liorahiin

54R messurad 0T nvY imgut power TAT MW ig

| BaH tar naminal Bady 5L paramelsrs normalizad to 1 TEE ml ig 2 230 % (k=2)

LAR averaged aver 10 i {10 g) of Body TEL L'Il"d”lﬂl'l

SAR mzagsuma '||I| l'r-“."npul"l.'.\er e L

SAK bor raeT nsl By 151 prmmaters | regna e do 1A 22,7 W g g 3225 (k=3
Cartificale Ma- 21597078 Pape 5 af 145

Page 40 of 66

@ rDF = 25 ] "pdfFactory Pro" & FH R Az 17 www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

