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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4)
Calibration Laboratory of At Schweizeri
' F. ber Wzl [
Schmid & Partner i (e A S .
Enginesring AG e L Servizin svizzero di taratura
Zoughaussirasse 43, G004 Zurich, Switzorand A 5 &/ 3 guias Calibration Service
dq"rll.lll- H"" #
Accredited by the Swess Acoredilation Service (SAS) Acereditation Ne: SCS 0108

Thi Swiss Accreditation Service ks one of the signataries to the E&
Multitateral Agreemant for the recognition of calibration certificates

Chiant ﬁ_.la_pi'riwm-c]____ T "Cartincats No: EX3-3907_Apri5

S —— S — B N — - P

CALIBRATION CERTIFICATE

Objoct EXSDv4-SN:gedr

Calitration procedura(s) | QA CAL-D1.v9, QA CAL-14.vd, QA CAL-23.v5, QA CAL-25.v6
‘Calibration procedure for dosimetric E-field probes

Calbralion date: April 23, 2015

This calibration carficale documents the fraceabiity te national standards, which realize the physical units of messuramants (517,
The measwrements and the uneardainfies with confidance probabilily aoe gheen oo e folkeing pages and ara part of tha certificata.

Al calibrations keve been condudied in the dased laborstony facilily: environmenl lemperature (22 & 3770 and humidity < F0%.

Calibraton Equiprmant used (METE crifical for calbration)

Pritnary Standards I Cal Date (Cerlificata Mo.} Schaduled Calibration

Fowar matar E44 158 GB4 1233874 D1-Ape-15 (Mo, 297-02128) Mir-18

Fowar sensor E44124 WY A1458087 01-Apr-15 (Mo, A1 7-02128) Mer-16

Refaranca 3 68 Attenuator SN: 55054 (3e) [1-Ape-16 [No. 217-02179) Mar-16 ]
| Refarance 20 dB Atanuator Sh: 55277 (20x) M=fpr-15 (No, 217-02132) Mar-16 |

Refetence 50 6B Atteruatar SN: 85128 [300) O-Apr-15 (Mo, 217-02133) far- 15
Raference Probe ES3IVE 8N: 3013 30-Dec-14 (ho. ES3-3013_Dec14) Dec-15

DAE4 SH: 80 A4-Jan-15 [No. DAE4-5E0_Jan 15) Jan16

Sacondary Standards e} Chock Date fin house) Schediled Chick

RF genarator HP BE4EC USH4UT00 A-Aug-a9 {in house check Ape-13) In hausa checc Apr-16

Metwork Anahwer HP B753E | LIS37390585 | #8-0ctD1 {in housa chack Cci-14) In house chek: Oel-15

Mare B Fu'uE'iEﬂ . Signalure

—— hmatimowy " baboraloy Tecividen og ------------ =
Apsroved by Kot Bokowe T Tedhrica Manager /ﬁ

ls=ued: Al 25, 2015

This calibrastion ceffificale shal not be reproduced socagt in il without witten spproval of dhe tabaralony,
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
Calibration LﬂhDrﬂtDr]F of w ""‘h"«a § Schwalzerischar Kalibrisrdienst
Schmid & Partner i LY ¢ Service suisse d'étalannage
Engineering AG L = Sarvizio svizzen o targlura

Zeughaussirasse 43, 8004 Furich, Switzeriand im-. "'."I-o- ‘ﬂ" s Bwiss Calibration Sarvice

Accrediled by Ibe Swiss Accredsation Sendce (SA5) Accraditation Mo SCS 0108
The Swiss Accreditation Service is one of the signateries to the EA
Multilpteral Agreement for the recognition of callbration ceriflcates

Glossary:

T5L tissue simulating liguid

HNORM:, v,z sensitivity in free space

ConvE sensitivity in TSL / NORMx,yz

DCP diode compression point

CF crest factor (1/duty_cycls) of the RF signal

ABCD micdulation dependent linearization parameiers

Polarization g o relation around probe axis

Paolarizsticn & & rotation around an axis that is in the plane normal o probe axis (2t measurement center),
i.e., & =0 is normal to probe axis

Conneclor Angle imformation used in DASY systern fo align probe sensor X to the robot coordinate system

Calibration is Perfermed According to the Following Standards:

a)

b)

[EEE Std 1528-2013, “|EEE Recommended Practice for Determining the Peak Spatial-sveraged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurament
Technigues”, Juna 2013

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

Methods Applied and Interpretation of Parameters:

-

NORMy Y, 7: Assessed for E-field polarization = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguida),
MORMs=,y,z are only intermedials values, Le., the uncertainties of NORMz,y,z does not affect the EX-flield
uncertzinty inside TEL (see balow ComedF).

NORM{Tx 2 = NORME .z * frequency_response (see Frequency Response Chart). This linearization is
Implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the statad uncertainty of ConvF.

DCPxy,z DCP are numerical inearization parameters assessed basad on the data of power sweep with CW
sigmal (no uncertainty required). DCF does not depend on frequency nor media.

PAR! PAR is the Peak lo Average Ratio that is not calibrated but determined based on the signal
characteristics

Axyz Beyz Coy,z Ox oz VR vz A, B C, Dare numerical linearization parameters assessed based on
ihe data of power sweep for specific modidation signal. The parameters do nat depend on fregquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

CanvE and Boundsry Efect Parameters: Assessed in flat phartom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field disiributions based on power
measurements for f > 800 MMz The same satups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uneertalnty values are given. These parameters are
used in DASYY software to improve probe accuracy close to the boundary. The sensitivity In TSL coresponds
1o NORMy, i, 2 * Comd™ wharaby the uncertainty comesponds to that given for ConvF, A frequency dependant
Convf s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz o £ 100
MHz.

Sphercal izotropy (30 dewviation from jssiopy): it a field of low gradients realized using & fiat phantom
exposad by a patch anfenna.

Sensor Offsal: The sensor offset coresponds to the offset of vifual measurermnant center from the probe tip
{on probe axis). Mo tolerance requined.

Connecior Angle: The angle is 2ssessed using the information gained by determining the NORMy (no
uncerainly raquired).
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX30W4 — SM:3807 Andl 23, 2015

Probe EX3DV4

SN:3907

Manufactured:  September 4, 2012
Calibrated: April 23, 2015

Calibrated for DASY/EASY Systems

(Mate: nen-compatible with DASYZ2 system!)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EXIDNa— SN300T April 23, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3907

Basic Calibration Parameters

| Sangor X Sensor 'Y Sansor Z Urne (k=2)
Morm [,gur.riwm}l}* 0,44 0.43 0.46 =101 %
DCP [mv] 90.8 102.0 106.3 i
Meodulation Calibration Parameters
uiD Communication Systam Name A B c D VR Ung- |
dB dBvuY dE i (k=2}
0 W X 0.0 0.0 1.0 0.0G || 1437 FEE
Y 0.0 0.0 1.0 125.0
z 0.0 0.0 1.0 130.7

probability of approximately 95%.

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

* Tha uncestainties of MormX,Y 2 oo pat affect tha E¥-field uncertaintly inside TSL (see Pages 5 and 81

* Mumesicsl inearizalion parameber: uncarainty not required

* Uncatainty ks detemined ugirg the max. deviation fom linear rasponse apo

fiald value.

Iy rectangul s distibulion and is axpressed for the sguers of The

Cerfiflcate Ko, EX3-3007_Apris Page 4 of 11
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX300d— SN:3007 April 23, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3907

Calibration Parameter Determined in Head Tissue Simulating Media

. Refative | Conductivity Depth ® Unct. |

1 (MHz) Permittivity' {5im) ConwF X | ConvFY | ComvPZ | Alpha® |  (mm) k=2 |
2450 392 1.80 7.00 7.00 7.00 037 | 080 | £120%
5200 36.0 4.66 5.16 5.16 5.16 035 | 180 | +13.1%
5250 35.9 4.71 5.04 5.04 5.04 035 | 180 | £131%
5300 359 4.78 4.94 494 | 484 035 | 180 | £131%
5500 358 4.96 4.80 4.80 4.80 035 | 180 | £131%
5800 35.8 5.07 4.61 461 451 035 | 180 | +131%
5750 354 5.22 465 4.66 4.68 D40 | 180 | #13.1%
5800 35.3 527 4,48 448 448 040 | 180 | #13.1%

“ Frequency waliily abdve 300 MH2 of £ 100 MHz only appiles dor DASY wi 4 and higher {s=e Page 2), elsa il s restricted to = 50 MHe The
uncarainty i the R3S of the Convi uncerfainty at oalibration freguency and the uncértainty for the indicated frequency band, Frequency validiy
Delow 300 Mrzis 10, 25, 20, 50 and 70 MHz lor CornF assessmients ot 30, B4, 128, 150 and 220 MH2 respectively, Above 5 GHz requency
validity gan be extended 1o + 110 MHz,

" &1 requencies befow 3 Gz, the validity of tissue parameters [ and o) can be refased o £ 10% i liswd compansetion fomula (s apalied ta
messured SAR values. Al fresuencies abave 3 GHz, the wakdiy of izue parametens (e and o) i restricied to £ 5%, The uncedainty & the BSS of
the ConvF uncedtsinty for indicsted anged issue pareenetsrs,

 Alphe'Depih are dedermined during calibrason. SPEAG warants msd the remaEring desiafion due 1o fhe boundary efect after compensation is
Ahways 55 than & 1% for fequencies below 3 GHE and below = 3% for frequencies betwean 36 GHz at any distance larger Man hall the prabe tip
digmeder fram he boundary,

Cerlificate Mo EX3-300T_Apri15 Page & of 11
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX3D04— SMa3a07 Aol 23, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3907

Calibration Parameter Determined in Body Tissue Simulating Media

I PmF_!;TEt'I‘._Ir_- . | Conducthvity . Depth™ Unct. |
ivity {Sim) ConvFX | ConvFY | ComwFZ | Alpha i) (k=2)
2450 52.7 1,85 7AT 77 717 0,32 (.85 =120 %
5250 48,9 5.36 4.53 4.53 4,53 0.40 1.90 £131% |
S600 48.5 577 | 378 3.78 a7e 0.50 180 | £131%
5750 483 5.84 4.06 4,08 4,06 0.50 1.80 £13.1%

¢ Fraquency valdly shaove 300 Rz of + 100 BMHz anly applies for DASY vi.4 and higher [s=e Paps 2], else it is restricted to £ 50 MHz, The
uncedtainty is 2 RSE of the CanvF uncestainty a1 callbraticn frequency and the unsrainty for the indicated frequency band. Frequency waldity
below 300 MHz s & 10, 26, 40, 50 end 70 MHz for ConvF assessmants of 30, 64, 128, 150 and 220 MHz respeciively. Above 5 GHE frequensy
valichty can be cdended ta = 170 MHz.

" i Trequencies below 3 GHz. the validity of Hisswe paramsters (e and o} cam be rebuad fo £ 10% if liguid comparsatizn fomule is apoied i
miaesured SAR values. Al freguencies abave 3 GHg, the validily of tssue parameters (s and o} is ressricted to £ 5§%. The uncerainty i tha RSS of
the ConyF uncestanly for incicsted target tissua paramaters,

@ Alpha/Depth ane delimined uring caibraton. SPEAG wamanis that the remaining desviation due 15 $he boundary effect aitar compansetian &
always less than £ 1% for fragusncies below 3 GHz and below £ 2% for frequencies between 345 GHz a1 eny distance larger than hall the probe o
diameter from e boundary,

Corfificate Mo EX3-3907_Aar1s Page 6 of 11
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EXIDV = SN:-200T Aprll 23, 2015

Dynamic Range f(SAR}ea4)
(TEM cell , fouw= 1900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
Cartficate Mo: EX3-3907_Apr5 Page % of 11
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
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Appendix 3-8: Calibration certificate: E-Field Probe (EX3DV4) (cont’d)
EX30V4— SN:-3007 Agril 23, 20186

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3907

Other Probe Parameters

Sensor Arrangement Triangular
Connecior Angle (™) 112
Machanical Surface Delection Maode enablad
Optical Surface Detectlon Mode disabled
Prose Cwverall Length 337 mm
Probe Body Diametar 10 mm
mgm 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Callbration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 rmm
" Probe Tip to Sensor Z Calibration Point imm |
1.4 mm |

| Recommended Measurement Distance from Surface

Certificate Mo: EX3-3007_Apr5 Page 11 of 11
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Appendix 3-9: Calibration certificate: Dipole (D2450V2)
Calibration Laboratory of S, g Sohweizerischer Kalibriordienst
Schmid & Partner i ‘*“---‘-:'--/«*E = Service suisse d'étalonnage
Engineering AG b C  senvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland A S  Sswiss Calibration Service

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

cient UL Japan Shonan (Vitec)

Accreditation No.: SCS 0108

Certificate No: D2450V2-822_Jan16

|CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calivration date:

D2450V2 - SN:822

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

January 14, 2016

Calibration Equipment used (M&TE critical for ealibration)

This calibration cerificate documents the traceability fo national standards, which realize the physical urits of measuremeants (S1).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the certificate,

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 8)°C and humidity < 70%.

This calibration certificate shall not be repr

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

Power meter EPM-4424A GB37480704 07-Oct-15 (Mo. 217-02222) Cet-16

Power sensor HP B481A US37292783 07-Oct-15 (Mo. 217-02222) Oct-16

Power sensor HP 84814 MY (82317 07-Oct-15 {No. 217-02223) Cet-16

Reference 20 dB Aftenuator SN: 5058 (20%) 01-Apr-5 (No. 217-02131) Mar-16

Type-N mismatch combination SN:5047.2/06327  01-Apr-'5 (No. 217-02134) Mar-16

Reference Probe EX30V4 SN: 7349 31-Dec-15 (Mo, EX3-7349_Dec15) Dec-16

DAE4 8N: 501 30-Dec-15 (Mo. DAE4-601_Daci5) Dec-16

Secondary Standards D # Check Date (inhouse) @ Schaduled Chack

RF generator R&S SMT-06 100872 15-Jun=15 {in house check Jun-15) In house check: Jun-18

MNetwork Analyzer HP 8753E 537300585 54206 18-Oct-01 (in house check Oct-15) In house check: Ocl-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician M_

Approved by Katja Pokovic Technical Manager

e

Issued: January 15, 2016

1 excopt in full without written approval of the Iaboratory.

Certificate No: D2450V2-822_Jan16
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
Calibration Laboratory of ENED Beckioy
. S Schweizerischer Kalibrierdienst
Schmid & Partner SN= f % § Service suisse d'étalonnage
Engineering AG 5 = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’-4@@ \,M 4,.6? S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,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 Technigues”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

s SAR nommalized: 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 Mo: D2450V2-822_Jan16 Pagz2of 8
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
Measurement Conditions
DASY systemn 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 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 392 1.80 mho/m
Measured Head TSL parameters (22.0=0.2)°C 378+6% 1.87 mho/m + 6 %
Head TSL temperature change during test <0.5°C e anee
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 250 mW input power

13.2 Wikg

SAR for nominal Head TSL parameters normalized to 1W

51.4 Wikg £17.0 % (k=2)

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

SAR measured 260 mW input power 6.09 W/kg

SAR for nominal Head TSL parameters normalized to 1W 24.0 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 1.856 mho/m

Measured Body TSL parameters {22.0 £0.2) °C 521:6% 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

13.1 Wikg

SAR for nominal Bedy TSL parameters normalized to 1W

51.2 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power

6.12 Wika

SAR for nominal Body TSL parameters normalized to 1W

24.2 Wikg + 16.5 % (k=2)

Certificate No: D2450V2-822_Jan16 Pagz 3 of 8
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5490 +4.1j0

Return Loss -243dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.6 02 +6.3j02

Return Loss -24.1dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.158 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.

MNo excessive force must be applied to the dipole arms, beczuse they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

December 11, 2008
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)

Impedance Measurement Plot for Head TSL

14 Jan 2816 12:38326
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
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Appendix 3-9: Calibration certificate: Dipole (D2450V2) (cont’d)
Impedance Measurement Plot for Body TSL
14 Jan 2846 12:58:82
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2)

& - R,

cﬂ"bfﬂtm“ Laboratory of \‘\:‘:'*-:’\H_:,-:g f-."‘”“fa,& g  Schweizerischer Kalibrierdienst

Schmid & Partner = " ¢ Service suisse détalonnage
Engineering AG i% Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % aﬂ\*"‘“ “'M,M g’ S swiss Calibration Service

Accradited by the Swiss Accreditation Sarvice [SAS)
The Swiss Acereditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

cient UL Japan (Vitec)

Accreditaticn No.: SCS 0108

Gertificate No: DBGH2ZV2-1070_Mar15/2

|CALIBRATION CERTIFICATE (Replacement of No:D5GHzV2-1070_Mar15)

Object DEGHzV2 - SN 1070

Calibration procedure(s) QA CAL-22 v2

Calibration procedure for dipole validation kits between 3-6 GHz

Callbeation date: March 17, 2015

This calibration certificate decumeants the iracaability Lo national standards, which realize the physical units of measuremants (51).
The megsurements and the uncartaintiss with confidence probability are given on he following pages and are part of the certificate.

All cafivrations have been conducted In the closed laberatony facility: erwironment lamperaturs (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE criical for callbration)

Primary Standards I # Cal Dete (Certificale No,) Scheduled Cafibration
Perrer meter EPM-4428 GB37480704 OF-Cal=14 (Mo, 217-02020) Oet-15
Power sensor HP 84814 537282783 07-Ccl-14 (Mo, 21 7-02020) Cet-15
Powar sensor HP B481A MY41092317 OF-Oct=14 (Mo, 217-02021} Qel15
Referance 20 dB Attenuator SM: 5058 (20k) 03-Apr-14 (Mo, 217-01818) Apr-15
Type=N mismatch combinstion SM: 50472 / 06327 03-Apr-14 (No. 217-01921) Apr15
leferares MProbe EXO0VA GM; 0500 30-Dec-14 {No, EX3-9500_Deci4) Dac-15
DAE4 SM: 601 18-Aug-14 (No. DAS4-501_Augl 4) Aug-15
Secondary Standards D & Check Date (in house) Scheduded Check
AF generater RAS SMT-06 100005 (4-Aug-99 (in hokse check Oct-13) In house check: Oct-16
Metwark Analyzer HP 8753E LIS3Ta0585 54206 18-0ct-07 (in house check Oct-14) Inhouss check: Oct-15
Marna Function Signature
Calibratad by: Michael Weber Laboratory Technician
4
Approved by: Kalja Pokevic Techrical Manager /m

Issued: Apdil 21, 2015

This calibration certificate shall net be reproduced except in full without writhen approval of the laboratory.
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)
Calibration Laboratory of S, vecae, Schweize i
' SO e rischer Kalibrierdienst
Schmid & Partner e 4 Qﬁi‘ g Sarvice sulsse d'étalonnags
Engineeri ng AG M Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland g ﬁ'*a,m Y S Swiss Calibration Service

o

lisls

e

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation Mo.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration cerlificatles

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBRM x,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

|EC 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 medels, Instrumentation, and Procedures”, Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR notmalized: 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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Appendix 3-10: Calibration certificate: Dipole (D5GHzV2) (cont'd)
Measurement Conditions
DASY aystem configuration, as far as not given on page 1.

DASY Version DASYS V5Z2.B.B

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantorm V5.0

Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratlo = 1.4 (7 direction)

Frequency

5200 MHz = T MHz
5250 MHz = 1 MHz
5300 MHz = 1 MHz
5500 MHz = 1 MHz
5600 MHz = 1 MHz
5730 MHz £ 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and caloulations were appliad.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0x0.2)*C 347 +6% 4.53 mho/m = & 9%
Head TSL temperature change during test <05°C —— —

SAR result with Head TSL at 5200 MHz

SAR averaged over 1 ecm? {1 g) of Head TSL Condition
SAR measured 100 mW input power 7.892 Wikg
SAR for nominal Head TSL parameters normalized to 1W 78,5 Wika = 18,9 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measurad 100 MW input power 2.28 Wikg
SAH for nominal Head TSL paramaters normalized to 1W 225 Wikg £ 19.5 % (k=2)
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV2) (cont'd)
Head TSL parameters at 5250 MHz
The fnrluwing parameaiers and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters g2.0°C 5.9 4.71 mho/m
Measured Head TSL parameters (22.0=0.2)°C B +£E% 4.58 mhalm = 8§ %
Head TSL temperature change during test <0.5°C -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured

100 mWW input power

B8.01 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

231 Wikg

SAR for nominal Head TSL parameters

narmalized to 1W

22.8 Wikg = 19.5 % (k=2)

Head TSL parameters at 5300 MHz

The fiollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 3549 4.76 mho/m
Measured Head TSL parameters (22.0+03)"C 34E+E8% 4.83 mhodm 8 %
Head TSL temperature change during test <0.5°C — -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condifion
SAR measured 100 mW Input power 8.39 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 83.2 Wikg +19.9 % (k=2)
SAR averaged over 10 em?® (10 g) of Head TSL condition

SAR measured

100 mW input power

2.41 Wika

SAR for nominal Head TSL parameters

normalized o 1W

23.8 Wikg £ 19.5 % (k=2)
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV2) (cont'd)
Head TSL parameters at 5500 MHz
The fiollowing parameters and calculations wera applled.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 356 4,96 mho'm
Measured Head TSL parameters (22.0202)°C 3326% 4.82 mhofm + 6 %
Head TSL temperature change during test «05°C e .
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Cendition

SAR measured

100 mW input power

8,39 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

83.1 Wikg = 19.9 % (k=2)

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

SAR measured 100 mwW input power 2.3 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 355 5.07 mha/m

Measured Head TSL parameters (220+02)°C 34.1268% 4,93 mho/m = 6 %

Head TSL temperature change during test <0.5"C - -
SAR result with Head TSL at 5600 MHz

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

SAR measured

100 mW input power

B.22 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

81.4 Wikg 2 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.358 Wik

EAR for nominal Head TSL parameters

normalized o 1W

23.3 Wikg = 19.5 % (k=2)
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV2) (cont'd)
Head TSL parameters at 5750 MHz
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220G 354 5.22 mho'm
Measured Head TSL parameters {220 £02)"C 3359 +6% 5.08 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - p—
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured

100 m\y input power

8.10 Wikg

SAR for nominal Head TSL parametars

normalized fo 1W

B80.2 Wikg + 19.9 % (k=2)

SAR averaged aver 10 em?® {10 g} of Head TSL

condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameaters

normalized to 1W

22.9 Wikg = 19.5 % (k=2}

Head TSL parameters at 5800 MHz

The following parameters and caloulations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.3 5.27 mhofm
Measured Head TSL parameters (22.020.2)°C 33.526% 513 mhovm £ 6 Y
Head TSL temperature change during test <0L5°C s —
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 My input power 8.00 Wkg

SAR for nominal Head TSL parameters

nomalized to 1W

79.2 Wikg = 19.9 % (k=2)

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

conditicn

SAR measured

100 mW input power

228 Wikg

SAR Tor nominal Head TSL parameers

normalized w 1W

22.6 Wikg £ 19.5 % (k=2)
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV2) (cont'd)
Body TSL parameters at 5250 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22,0°C 48.9 5.38 mha/m
Measured Body TSL parameters (2Z2.0+0.2)°C 4756 % 5.49 mho/m =6 %
Body TSL temperature change during test = 0.5 — -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Conditian
SAR measured 100 mW input power 740 Whkg
SAR for nominal Body TSL parameters namalized to 1W 73.6 Wik =19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.05 Wikn
SAR for nominal Body TSL parameters nommalized to 1W 20.4 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameiers and calculations were applied,
Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 48.5 5.77 mha/m
Measured Body TSL parameters (22.0=0.2)"C 46.9 6 % 585 mho/m=6 %
Body TSL temperature change during test <570 -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm? (1 g} of Body TSL Candition
SAR measured 100 mW input power T.67 Wikg
SAR for nominal Body TSL parameters normalized to 1W 76.3 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measured 100 mW input power 214 Wikn
SAR for nominal Body TSL parametars nermalized to 1W 21.2 Wikg = 19.5 % (k=2)
Cenificate Mo: D5GHzV2-1070_Mar15/2 Fage 7 of 21
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)
Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 48.3 5,84 mhoim
Measured Body TSL parameters (22.0+0.2) °C 46.7 £ 6% 517 mho/m £6 %
Body TSL temperature change during test =05°C e e
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Concdition

SAR measured

100 MW input power

7.33 Wikg

SAR for nominal Body TSL paramsters

nommalized to 1W

72.9 Wikg =19.9 % (k=2)

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

condition

SAR measured

100 mwW input power

2.04 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.2 Wikg = 19.5 % (k=2)
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)
Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz
impedance, transformed to feed point 51.30-127 i
Return Loss -181 dB
Antenna Parameters with Head TSL at 5250 MHz
Impedance, transformed fo feed point 5240-8.60
Fetum Loss -21.2dB
Antenna Parameters with Head TSL at 5300 MHz
Impedance, transformed to feed point B1.60-81j0
Return Loss -24.1 d8
Antenna Parameters with Head TSL at 5500 MHz
Impeadance, transformed to feed point 494 00-7.8 )0
Retum Loss -221dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed o fead paint 56.7 (1-B.5 0
Return Loss =189 dB
Antenna Parameters with Head TSL at 5750 MHz
[mpedance, transformed to feed point 5630-1.8Q
Return Loss - 243 dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transfarmed to feed paint 5380-38j0
REtum Loss - 25.8 dB

Cartificate Mo: DAGHzV2-1070_Mari 52
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV2) (cont'd)
Antenna Parameters with Body TSL at 5250 MHz
Impedance, tranzformed to feed point 5260-7.00
Return Loss - 2268 dB
Antenna Parameters with Body TSL at 5600 MHz
Impedance, transformed to fead podnt ST20-7.51K
Retum Loss -20.3dB
Antenna Parameters with Body TSL at 5750 MHz
Impedance, transformed fo fead point ET20-1.71
Fetum Lass -232dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1.203 ns

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

The dipole is made of standard semirigid coaxial cable, The center conducter of the feeding line is directly connectad to the
second arm of the dipole. The amenna [s therefore shon-circulted for DG-signals. On some of the dipcles, small end caps
are added to the dipole arms in ordar to improve matohing when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The averall dipols length is stil

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

Manufactured by SPEAG
Manufaciured on September 26, 2008
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)

DASY5S Validation Report for Head TSL
Date: 17.03.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1070

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5250 MHz, Frequency: 5300
MHz, Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz, Frequency: 5800 MHz
Medium parameters used: f= 5200 MHz; ¢ = 4.53 S/m; & = 34.7; p = 1000 kg/m* , Medium parameters
used: f= 35250 MHz; o = 4.58 8/m; & = 34.6; p= 1000 kg/m* , Medium parameters used: f = 5300 MHz; o =
4.63 S/m; & = 34.6; p = 1000 kg/m* , Medium parameters used: f= 5500 MHz; 0 =4.82 S/m; & = 34.3;p=
1000 kgj’rn3 . Medium parameters used: f = 5600 MHz; o = 4.93 8/m; & = 34.1; p= 1000 I{ga"mz' . Medinm
parameters used: f = 5750 MHz; ¢ = 5.08 S$/m; & = 33.9; p = 1000 kg/m” , Medium parameters used: f =
5800 MIlz; o= 5.13 S/m; g =33.9; p = 1000 Icgfm3

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2014, ConvF(5.45, 5.45,
5.45); Calibrated: 30.12.2014, ConvF(5.21, 5.21, 5.21); Calibrated: 30.12.2014, ConvF(5.12, 5.12,
5,12); Calibrated: 30.12.2014, ConvF(4.92, 4.92, 4.92); Calibrated: 30.12.2014, ConvF(4.91, 4.91,
4.91); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4 9): Calibrated: 30.12.2014;

«  Sensor-Surface: 14mm (Mechanical Surface Detection)

+« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

+ Phantom: Flat Phantom 5.0 (front); Type: QDOBIES0AA; Serial: 1001
= DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 65.57 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 285 Wkg

SAR(1 g) = 7.92 Wikg; SAR(10 g) = 2.28 Wikg

Maximum value of SAR (measured) = 18.1 W/ikg

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

Reference Value = 65.36 V/m; Power Drift = (.06 dB

Peak SAR (extrapolated) = 29.2 Wikg

SAR(1 g) = 8.01 Wikg; SAR{10 g) =2.31 W/kg

Maximum valve of SAR (measured) = 18.4 Wikg
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)

DASYS5 Validation Report for Body TSL
Date: 16.03.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzY2 - SN: 1070

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o = 5.49 $/m; &, =47.5; p = 1000 kg/m* , Medium parameters
used: = 5600 MHz; o = 5.95 $/m; & = 46.9; p= 1000 kg/m® , Medium parameters used: f = 5750 MHz; o =
6.17 S/m; & = 46.7; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANST C63.19-2011)

DASY 52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014, ConvF(4.35, 4.35, 4.35);
Calibrated: 30.12.2014; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2014

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

+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014

+ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
« DASYS5252.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=525(0 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 38.26 V/m; Power Drifi = (.09 dB

Peak SAR (extrapolated) = 29.7 Wik

SAR(1 g} = 7.4 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 174 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zocom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 537.53 Vim; Power Drift = (.03 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(1 g) =7.67 Wikg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 19.0 Wkg

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

Reference Value = 55.58 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.3 Wikg

SARI(1 g) = 7.33 Wikg; SAR(10 g} = 2.04 Wikg

Maximum value of SAR (measured) = 18.5 W/ikg
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone: +81 463 50 6400 / Facsimile: +81 463 50 6401



Test report No. :

11143373S-A

Page ;111 0f 114
Issued date : April 25, 2016
FCCID : W2Z-01000008

Appendix 3-10:

Calibration certificate: Dipole (D5GHzV?2) (cont'd)

Appendix B: Additional Measurements

Upon customer request, additional return loss measurements were done for Head and Body.

Results are summarized on the following pages.

Antenna Parameters with Head TSL at 5200 MHz

Mew spacer 51.30-12.7[K - 18,1 dB&

UL spacer f1 51.30-125 -18.2dB
Antenna Parameters with Head TSL at 5250 MHz

Maw spacer 524 01-86j0 -21.2dB

UL spacar #1 5220 -83K) -21.6dB
Antenna Parameters with Head TSL at 5300 MHz

MNew spacer 5160-6.1)0 -241dB

UL spacer f1 51.70-56]0 -24.8dB
Antenna Parameters with Head TSL at 5500 MHz

Mew spacer 4840-78 0 -221dB

UL spacer #1 497 0-73]0 -22AadB
Antenna Parameters with Head TSL at 5600 MHz

Mew spacer 56,70-850 -19.9dB

LIL spacer §1 5660-83i0 - 20.1 dB
Antenna Parameters with Head TSL at 5750 MHz

Mew spacer 5E30-18]0 -24.3dB

UL spacer #1 58,340 -18 0 -243dB
Antenna Parameters with Head TSL at 5800 MHz

Mew spacer 5380-3.8|0 -25.8dB

UL spacer #1 5380-30j0 - 266 dB

Cartificate Mo: DEGHzV2A070_Mar15/2
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV2) (cont'd)
Antenna Parameters with Body TSL at 5250 MHz
New spacer 5260 -7.0K2 - 22.8dB
UL spacer #1 5240 -65H - 234 dB
Antenna Parameters with Body TSL at 5600 MHz
New spacer 5TE20-T5[0 - 20.3 dB
UL spacer #1 5710-68j0 - 20.7dB
Antenna Parameters with Body TSL at 5750 MHz
New spacer ST20-1T7K -23.2dB
UL spacer #1 571 0-1.8K -234dB
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)
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Appendix 3-10: Calibration certificate: Dipole (D5GHzV?2) (cont'd)
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