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ES30NG —BN3292 Sepiember 2, 2618

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Repaired: August 29, 2016
Calibrated: September 2, 2016

Calibrated for DASY/EASY Systems

{MNote: non-compaticla with DASY 2 systaml)
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Saplembar d, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

IBaﬂ"uc Calibration Parameters

| Bensar X Sensor Y Sonsor Une {H-:ij_|
Momm :uwgumr']" 0.94 0.95 093 +101% |
| DCP {mV) 105.7 101.2 1.7
Modulation Calibration Parameters
WD | Communication System Nama A B c D VR Unc®
B dB /v dB mv (k=2)
0 ow % 0o 0.0 1.0 0.00 20656 +3.5%
T oo 0.0 1.0 p2 X
z oo 0.0 0 a7 | ==

The reported uncertainty of measu
multiplied by the coverage faclor k=
probability of approximately 95%.

rement is stated as the standard uncertainty of measurement
2. which for a normal distribution corresponds o a coverage

M The unceralnties of Morm X ¥ T do not s¥ect the E™-keld uncertardy inesde TEL (s86 Pages 5 and B)

* Mumenical linaanration perameter; Uncertainty nol reoueed,

© Uncertainty i deiermined usig the mex. devistion from knesr responss spphing reciongular deiribusien end | expressed for the squars of e

Bl valus.
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ES30V3- SN-3252 Saplamber 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Simulating Media

| T {MHz)© nmi ' mmh .. ConvF X Eunﬁ‘fl ConvF Z | Alphat mji ::E .
450 435 0.87 7.12 712 712 | 020 | 130 | +133% |
750 a18 0.89 678 6.76 676 | osa | 118 | 2120%
835 15 0.90 653 853 653 | 043 | 164 | +120%
00 15 0.7 5.40 8.40 g40 | 053 | 143 | s120% |
1750 401 157 5.54 554 554 | om0 | 115 | +120%
1900 40.0 1.40 5.26 5.26 506 | 055 | 147 | +120%
2450 362 1.80 4.97 497 497 | oes | 141 | =120%
2600 380 156 477 477 477 | oso | 28 | s120%

¥ Frequency veldly above 300 iz of = 100 MHz oy applies for DASY v4.4 and higher {sce Pags 2), sise it ia metricied 1o 2 50 MHz The
unesrtarly iz tho BES of tha Comnr uncarainty &t calibrasion freguency and ihe wcaralnty for the indicated frequency Bend. Frequancy validity
below 300 MHz iz = 10, 25, 40, 50.and 70 MHz for GonvF asseccmants of 30, 54, 138, 150 and 220 MH: respecthaly Above 5 GHz Imguency
validity can be extended 1o = 110 MHZ

¥ 3 frequanees balow 5 GHz, the valefiy of iksue paramaters (¢ Ao o) can be melazed to = 105 i fiquid compensation fonmull i applied to
measursd SAR values. Atfrequanciss above 3 GHa, tha valioity of Sesua parameters (¢ and o) is resticled (o = 5% The uncadainty i the RSS of
fhe Comf uncertairdy for indicated targed fissus pammaters.

e ety are determined durng caliestion. SPEAG warranis that the remaining deviation due to e boundary effect altar compeneation =
Shwmye less than = 1% for frequencies below 3 GHe &nd below = 2% for frequencies betvesn 5-5 Oz al any distancs largar than half ths probe fip
dinmgthes from the boundary,

Cariificata No- ES3-3282_Sep18 Page 5 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simuiating Media

_f(MHz) ¢ Mw l w ConvFX | ConwFY | ConvFZ | Alpha® mﬂ IELT;I
450 56.7 | o84 733 | 733 733 | 013 150 | £13.3%
750 555 096 5.25 6.25 625 0.38 166 | £120%
B35 552 e 627 6.27 6.27 D47 156 | 1204
BOD 55.0 1.05 818 618 615 nan 145 | £120%
1780 B34 1,42 5.28 528 5328 a7 138 | +120%
1800 £33 1.52 5.05 5.05 505 084 | 144 £120% |
2450 E27 1.95 4.70 470 a0 | om | 122 | £120%

| 2800 8] 298 | 4852 4.52 452 | 080 143 | £120%

& Fraquency vafidity sbave 200 Mz of = 100 Mz only applies for DASY vA.4 and fegher (6o Pags 2, eise 8 & restricead in < 50 MHz Tis
uncanainty is the RSS of the ConvF unceriminty st colbration frequancy and the unceramty for the indicaied lrequency bard Fraguency valdity
Dakrw 300 MHE k5 = 10, 25. 40, 50 and 70 MH: lor ComE assesamends &t 30, (4, 128, 150 and 220 MHz mspectively, Abave & GHz irecuency
validity can be exterdad to = 110 MHE

F &t frequencios. baiow 3 Gz, the velitiy of tissus sarsmeles (@ @nd o) can be mlaed to 2 10% if figeid comesnsssion formula is apglied &
meszuned BAR valusz. Al frequencies sbowa 3 GHz, the walidity of tae paramaters (¢ &no o) s restricted to + 5% The urcensinty = e RES of
the ComvF uncartainty for indicated targe! listue parameiss.

# Alph D ses delammined during caitrabon. SPEAG warranis that e emaning ceviabon Oue t0 The boundary eftedt ZREr COMPENSSIon &
alwiays bess than + 1% for Irequencies below 3 GHz and befow + 2% for froguencias betwean 3-8 GHz 6L any distance langor thin fad the proos 1p
dismtar om the boundary.
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ES3DV3- SM:3202
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Septamber 2, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequenay fespansa (normalized)

1500 :?.J'm
f [MHz]

Uncartsinty of Frequency Responsa of E-field: 1 8.2% (k=2)

Ceriificata Mo: ES3-3292_Sep16
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ES30DV3- SN3202 Soptember £, 2016

Receiving Pattern (¢), 5 = 0°

=600 MHz, TEM =1800 MHz,R22
LA = - =
= a x an
= i TR o ae » it 1" L Fax oas g _fl ¥
= "y o e
] = e o
L3 . . [ . L1
Tee X T z Tal | ¥ F]
= ' : 5 |
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2}
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Septarmber 2, 2016

ES30V3-5N.3292

Dynamic Range f(SARpeaq)

(TEM cell , fovar= 1900 MHz)

10°

o o
T

| e

=i

10

Uncartainty of Linearity Assessment: £ 0.5% (k=2)
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ES30DNV3- SN3200 Soptembor 2, 2018
Conversion Factor Assessment
f= 500 MHz, WGLS RS (H_comF) f= 1750 MHz WGLS R22 (H_comF)
:;: 'nl
st
| F
!
s | =]
1 | TF N
s 2! . ‘ 5 ml
!ﬁl l‘.;
1{::5 t
[T i ::
| | =
==i 1 1 ¥ £ = = ] = DI - I ta__ A .:!:" = = " -
e it
e - -8 ot = -

Deviation from Isotropy in Liquid
Error (¢, §), f = 900 MHz

Cevinbion

48 -0 06 -04 02 00 02 04 D& 08 10
Uncertainty of Epherical lsotropy Assessmant: £ 2.6% (k=2)
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6.2. D835V2 Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Client ~ CTTL-BJ (Auden)

S,

¥
o

)

.

£

"y

“ b~
AR

Certificate No: D835V 2-4d069_Jul16

Page 69 of 100

Schweizerischer Kalibrierdienst

nwow

Accreditation No.: SCS 0108

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

|CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

DB835V2 - SN:4d069

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

July 20, 2016

Calibration Equipment used (M&TE critical for calibration)

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

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

Primary Standards D # Cal Date (Certificate No.) Scheduled Callbration
Power meler NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

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

Power sensor NRP-291 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

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

Type-N mismatch combination SN: 50472 / 06327 05-Apr-16 (No. 217-02285) Apr-17

Reference Probe EX30V4 SN: 7348 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

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

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

Calibrated by:

Approved by:

Powear meter EPM-442A
Power sensor HP 8481A
Power sensor HP 8481A
RF generator R&S SMT-08

SN: GB37480704
SN: US37292783
SN: MY41092317
SN: 100972

Network Analyzer HP B753E

SN: US37390585

Name
Michael Weber

Katja Pokovic

07-0ct-15 (No. 217-02222)
07-0c¢t-15 (No, 217-02222)
07-Oct-15 (No. 217-02223)
15-Jun-15 (in house check Jun-15)
18-0¢t-01 (in house check Oct-15)

Function
Laboratory Technician

Technical Manager

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

In house check: Oct-16
In house check: Oct-16
In house check: Oct-16
In house check: Oct-16
In house check: Oct-16

Signature

Ml
2z

Issued: July 22, 2016

Certificate No: D835V2-4d069_Jul16
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¥ . W
Callblratlon Laboratory of *“ii\__\;’/,:"'; S  Schweizerischer Kalibrierdienst
SChm!d & Partner % c Service suisse d'étalonnage
Engrneerlng AG S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,q/r_-\"\\\\,\? S Swiss Calibration Service
gunma
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: DB35V2-4d069_Jul16 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22,0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0£0.2) °C 406 +6% 0.94 mho/m +6 %
Head TSI temperature change during test <0.5°C - —_—
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.45 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.44 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.59 W/kg
SAR for nominal Head TSL parameters normalized to 1W 6.18 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 552 0.97 mho/m

Measured Body TSL parameters (22.0 +0.2) °C 549+6% 1.01 mho/m £6 %

Beody TSL temperature change during test <05°C - ——
SAR result with Body TSL

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

SAR measured 250 mW input power 2.50 Wikg

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

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

SAR measured 250 mW input power 1.63 Wikg

SAR for nominal Body TSL parameters normalized to 1W 6.36 W/kg = 16.5 % (k=2)

Certificate No: D835V2-4d069_Jul16

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

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.90Q-21jQ

Return Loss -31.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 488Q-25|Q
Return Loss -31.0dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.394 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 09, 2007

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

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

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

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

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.72, 9,72, 9.72); Calibrated: 15.06.2016;
s Sensor-Surface: |.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 30.12.2015
* Phantom: Flat Phantom 4.9L; Type: QDO0O0OP49AA: Serial: 1001
* DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

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

Peak SAR (extrapolated) = 3.70 W/kg

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

Maximum value of SAR (measured) = 3.26 W/kg

-2.20

-4.40

- o

-8.80

-11.00

0dB =3.26 W/kg =5.13 dBW/kg

Certificate No: D835V2-4d069_Jul16 Page 5 of 8
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Impedance Measurement Plot for Head TSL

EHI] s11 1 U F8 1: 51943 0 -2.08984 91,285 pF

Del

Ca

20 Jul 2016 13:37:09

835.008 008 MHz

1:-31.885dB 835,000 000 MHz

Page 74 of 100

——— L

START 635.000 088 MHz

1
STOP 1 835,000 000 MHz

Certificate No: D835V2-4d069_Jul16
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DASYS Validation Report for Body TSL

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

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

Medium parameters used: f = 835 MHz; o = 1.01 $/m; & = 54.9; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
¢ Sensor-Surface: |.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002
e DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

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

Peak SAR (extrapolated) = 3.68 W/kg

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

Maximum value of SAR (measured) = 3.31 W/kg

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

Certificate No: D835V2-4d069_Jul16 Page 7 of 8
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Impedance Measurement Plot for Body TSL

28 Jul 2016 18:16:35
EHI] s44 1 U Fs 1t 48.762 0 -2.4863 0 7E.661 pF 235.800 080 MH=

Del

Ca

Avg
16

Hld

CHZ $11  LOS 5 dB/REF -208 dB - 1i-31.623 dB  835.200 099 MHz

v L I I | ! | 4 4 |

Hld | + 4 + . | . — + B

START £35.000 800 MHz . "~ STOP 1 835.000 800 MHz
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6.3. D1900V2 Dipole Calibration Certificate

Calibration Laboratory of ;e“':u_'fj;"hr § Setwaizerischer Kalibrierdionst
Schmid & Partnar e Servics sulsse dBtyarmage
Zeughaussirasse 43, BI04 Zurich, Switzoriana vy S swiss Calibration Service

Acgrediled by the Swss Accradialon Sevice (S05)
The Swiss Accreditalion Servics is ene of the signalorias io the EA
Multilateral figreement Tor tha meognition of calibraticn carilicates

Accreditation No.: SCS 0108

ceent  SMQ (Auden) Certificate No: D1900V2-5d184_Jan15
|GALIHHA'!1DH CERTIFICATE

Sk D1900V2 - SN: 5d194

Cakbration procadurs(s) QA CAL-05va

Cafiraton date:

Calibration procedure for dipole validation kits above 700 MHz

January 07, 2015

Calimation Eqidpment ussd MATE crbical for calteatian)

This calibrariion cariticate documents the raceaniity ta nationsl SIancards, which reakizs the physical units of messurements (34
Tha mensunenanis and tha unssiinies wih confidenca prosaniity aes given an the followeng pages and ame part of Tha canificass

Al calibrations have bean candusied in the closed laboraiony facity: amdronment iempemiue (22 = 3°C and humidity < 7%

Primary Standarcs D Cal Dain [Godilicats Mo Schaduked Calibealion
Prreai malar EPRM-H24 GBRITARNTTH OF-Oict-14 (Mo, 2Y7T-02020) Oet-15
Piwer sersace HP BIE1A UsaveeeTad OF-Oict-14 {Ma. 217-020220) Del-15
Powar serdor HP B4B1A MY410525T OF-Cict-14 (Mo, 217-02031) Oct-18
Relerance 20 dB Aleruatar BN: 5068 (20k) OF-Apr 14 (Mo, 217-01918) Agr-15
Type-M migmaich combinalion SH: S04T 2/ BEa2T OF-Apr-14 (Mo 217-00%21) Mg
Ralersncs Probe ES30V3 SN: 3305 3C-Dec-1d (No. ES3-3205_Dwci 43 Dec-15
DAE4 SN: B0 18-Aug- 14 (Ho. DAE4-E01_Augtd) Aug-15
Sscordary Slandards i a Creisch Dt (in house| Schadided Chack
AF genemlor AAS SMT-0E 100005 D~ Aug-BG (i house check De-13) In houso chook: Ocl-18
Matwork Araheor B9 ETS3E USATIHEEE S4205 1B=-Cict-01 {in houss chack Ocl-14)1 In house chaok: Ool-15
Slame Functian Signalu
Cabratad by oo Les var Lstomtory Technician |I |
i
Approved by Kaxta Fokove Tachnical Managse /éfé? %
Issand: danuary 7, 2015
Thes calbeation cerdilicate shal not b meprocuced aepl in ull wilkes s wiitten spproval of S ishomicry.

Cartificate Mo D1900VE-54184_Jen15
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43 5004 Furich, Switoerland

5 Schweizerischer Kalibrierdienst

c Service sulass Citalonnage
Servizio svizrero di taratura

E Swiiss Calibraion Service

Arcradiled by the Swiss Aocradiaiion Service (SAS) Acereditation Ho.: SCS 0108
Tha Swiss Accreditation Service ks ore of the signatories to the EA
Multilainral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) KDB BB5664, “SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
d} DASY4/5 Systerm Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al 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 bady axis,

* Feed Point Impedance and Retum Loss. These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
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 uncartainty required.

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

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

+ SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
naminal 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%.

Cartificate No: D1 900W2-54154_Jan15 Page 2 of &
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DASY sysiem configuration, as far as nol given on page 1.
DASY Version DASYS VE2.8.8
Extrapolation Advanced Exirapolatan
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mifm with Spacer
Zoom Scan Aesolution dx, dy, dz =& mm
Frequency 1800 MHz £ 1 MHz
Head TSL paminutars
The following parameters and calolations wens applied,
: ’ Temperalure Permittivity Canductivity
MNominal Heasd TSL parameters 20 40.0 1.40 mhic/m
Measured Head TSL parameters (22.0 £ 0.2) °C 401 &% 1.39 mhadm = 8 %
Head TSL temperature change during test < 0.5 50
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
S5AR messured 250 myY inpul pawar 1001 Wikg
SAR for naminal Head TSL parameters nonmalized 1o 1% 0.6 Wikg = 17.0 % (k=2
SAR aversged over 10 cm® (10 g) of Head TSL conditien
SAR measurad 250 mW ingut power 5.5 Wiky
SAR for nominal Head TSL parameiars normalizad o 1TW 1.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The fellowing paramaters and calculations were applied.
Temparature Parmittivity Conductivity
Hominal Bady TSL parameters 220°C £33 1.52 mha'm
Measured Body TSL parameters (220 +0.3)°C 53326 % 1.50 mihedm + & %
Body TSL temperature change during test <5 "C _
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 250 W iingut power 9.85 Wikg
SAR for nominal Body TSL paramedars normalized o TW 40.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL eandition
SAR measured 250 mW input power 531 Wikg

SAR lar norminal Body TSL parameiers

normalized o 1W

21.3 Whkg = 16.5 % (k=2)

Cartificate Mo D1900V2-54154_Jan15
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, translormed to fead point 3T O+480
Retum Loss - 24.5 dB
Antenna Parameters with Body TSL
Impadanca, ranstormed 1o feed poing 489101+ 51 )0
Aeturn Logs - P56 dB
General Antenna Parameters and Design
[ Elactrical Deday (one direction) ] 1201 ns

Adter long lerm use with 1004 radiated pavar, only & slight warming af the dipole near the teedpaint can ba measwenad.

The dipsie is made of standard semirigid coaxial cable. The cemar conductor of the feading line i& directly connecsed to the
second arm of the dipcle. The antenna is tharefore short-sircuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order tn improva maiching whan loaded according o the position as axplained in the
"Measurement Conditions® paragriaph. The SAR date are nol affected by this changs. The avesall dipala langth & =il

actording 10 the Standard

Mo excessive force must be appéed io the dipola arme, becauss \hey might bend or the soldered cennactions naar the

feedpaint may b damaged.

Additional EUT Data

Mamufacturad by

SPEAG

Manufachured on

May DE, 2014

Cartificate Moo D1900V2-54104_Jan15
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DASYS Validation Report for Head TSL

Date: 07.12.2015
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900Y2; Serial: DI900V2 - SN: 5d194

Communication System: UID 0 - CW; Freguency: 1900 MHz
Medium parameters used: = 1900 MHz; o = 1.39 S/m; & = 40.1; p = 1000 kg/m’
Phamom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANSI CA3.19-2001)
DASY 52 Configuration;

o Probe: ES3DV3 - SN3205: ConvF(s, 5, 5); Cahbrated: 30.12.2014:

»  Sensor-3urface: 3mm (Mechanical Surfuce Dietection)

=  Electronics: DAE4 Sa601; Calibrated: 18.08.2014

= Phantom: Flat Phantom 5.0 (front); Type; QDODOPSOAA: Serial: 1001

« DASYS2 52EB(1222); SEMCAD X 14.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7V/Cube 0:

Measurement grid: dx=5mm, dy=5mm, de=5mm
Reference Value = 98.35 V/m; Power Drift = 0,04 dB
Peak SAR (extrupolated) = 18,5 Wike

SAR(1 g) = 10,1 Wikg; SAR(10 g) = 532 Wikg
Muximum value of SAR (measured) = 12.7 W/kg

£
RLEL]

1im

-0,

BdB= 2.7 Wikg = | L4 dBW/kg

Carificata No: D1300V2-54194 Jan15 Paga 5 af 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bady TSL
Drate: 07.01.2015
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: D1900Y2; Sertal: D1900V2 - SN: 5d194
Commumnication System: UID 0 - CW; Frequency: 1900 MHz )
Medium paremeters used: [ = 1900 MHz; 0 = 1.5 8/m; & = 53.3; p = 1000 kgfm®

Phantom section; Flat Section
Measurement Standard: DASYS (IEEENEC/ANST C63.19-201 1)

DASYS2 Configuration
+ Probe: ES3DV3 - SN3205; ConvFi4.65, 4.65, 4.65) Calibrned: 30.12.2014:
»  Sensor-Surface: Imm (Mechanical Surface Detection)
# Electronics: DAE4 Sn601: Calibrated: 18.08.2014
* Phantom: Flat Phuntom 5.0 (back ), Type: QDOOOPS0AA; Serial: 1002

« DASYS2 52.88(1222); SEMCAD X 14.6.10(7331)

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

Reference Walue = 95,88 Vim; Power Drifi = -0.00 dB

Peak SAR (extrapolsted) = 16,8 Wikp

SARI1 g) = 9.95 Wikg: SAR(10 g) = 531 Wikg

Muximum value of SAR (measured) = 1 2.6 Wikg

e

-NEAT

TR

bdB =126 Wikg= 1.0 dBW/kg

Cortdicate Moo D1800VE-50184_Jan1s Page 7 of 8
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Impedance Measurement Plot for Body TSL
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6.4. D2450V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zoughausstreses 43, 8004 Zurich. Switrerand

g Schweizerischer Kalibriardesn sl

c Servioe sulsse dilalennsgs
Sereizio svizeere di baralurs

5‘ Swizs Callbrallon Servics

Accrodied by the Buiss Accrediation Serica (S45) Accreditation Mo,: SCS 0108
The Swiss Accreditafion Service is one of the algnataries to the E4

Mubiilateral Agresmen for the recognition of enlibsation certificates

Cliam SMQ (Auden) ; Cariilicsis No: D2450V2-955 Jan15/2

Calbration procedursds) oA CAL-05.v8
Calibration procadure for dipole validation kils above 700 MHz

Caltralion dats January 08, 2015

This cafibraticn cerifcnie documants the racestdity to national stancdaeds, which malize re piyeital ueis of measumments |51y
The maasremess and the urceriainties wih confidence probabiity &m givan on ihe folkming pages and are part of the corlBicats

All caibrations have bean conducied in ihe closed laboralory fciity; Snsranmant Mempemsie (22 + 3°C and humidiy < T0%

Cafibraton Equipmont usad (MATE enlizal &t cabbeation)

Prmary Standards Ik Cal Dain (Conilicsss Mo, ) Schedulod Calibraion
Powss meser EPM-S424 CEITABO74 OF-Dict-14 (Mo, 217-02020) D15

Powes pansar HP D4B1A USITIgETER O7-Oict-14 (Ma, 217-02020) Dies-16

Prwes sinsar HP G414 MYLI231T O7-Cict-14 (Mo, 21702021} Cies-15

Fgfarance 20 d8 Attenuator &MN: SDSE {20k} xApr-14 (Ko, 21701918 Api-15

Type:h mismaich combiraion Sh: 04T 2 | D63TT CE-Apr-14 [Ma, 217-01321) Apri5

Rsfamnca Proba ES30VE ‘ 24 a308 30-Dec-14 (No. E33-3206_Dectd) Dac-15

OHES B a0 1E-Aup-14 (N DAES-BON_Aug14] Aug-15

Secongary Standarnss [iDve Chack Data (in house) Sohadilad Check

AF genersior &S SMT-4 | 10K Bd-Aug-B8 {in housa chack Ocl13) in house check: D16
Hetwark Analyzer HP BYE3E US3ITIO0SES 34208 18-0ct-01 jin house chook Oct-14) In hiise check: D15

Mame Flrction _—
| Calimtad by Claisdio Leubier Laboratory Technlcan iE
Aqnprowar by Kaljs Pokovc Tachnisal Marsgsr M?gf:

laaiad Fabruary 10, 2014

This cafibration cerifcale shall nol be reaproduced aecap! in 1l witfeu wilien sppmyval of the iaborsany,

Cerificate Mo: D2450V2-8585_Jan152 Page 1 of 8
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Calibration Laboratory of

i 5 St hwegenscher Kalibrierdiansd
Schmid & Partner c Service sulsse d'étalannage
Engineering AG Eervizic svizzero di arabura
Inughaussirasss 43, B004 Zurich, Switnerland s Swiinn Calibration Sarvice
Accredited by the Swiss Accredilation Sardca (SAS) Accreditation M. SCS 0108

The Swiss Accreditation Service (s one of the sigratanes ta the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL lissue simulating liguid

ConvF sansitivity in TSL/ MORM x,y,z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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 Technigues”, June 2013

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

c) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the faed 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 nomalized: 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 reponted uncertainty of measurement is stated as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cerificate No: D24S0W2-955_Jan1 52 Page 2 cf @
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Measurement Conditions
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DASY eystem configuration. as far as not given on page 1,
DASY Version DASYS VEZ BB
Extrapolation Advanced Exirapalation
Phantom Modular Flal Phariom
Distance Dipole Center - TSL 10 mem with Spacer
Zoom Sean Resolution dx, dy, dz =5 mm
Fraguancy 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
; ' Temperature Parmittivity Conductivity
Hominal Head TSL parameters 220°C 3932 1.80 mho/m
Measured Head T5L paramelsrs (220+02)"C 38,7 £ 6% 1,84 mhodm £ 6 %
Head TSL temperature change during test =05"C e
SAR result with Head TSL
SAR averaged ever 1 em® (1 g) of Head TSL Candition
SAR measunad 250 mAY input power 13.2 Wikg
SAR for nominal Head TSL paramaters narmalized to 1W 52.4 Wikg = 17.0 % (k=2)
EAR averaged over 10 cm® {10 g) of Head TSL condition
SAR maasunad 250 miW Input power G.12 Wikg
SAR for nominal Head TSL paramaters normekzed to 18 24.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameabens and calculations were applied.
Temperaiure Permittivity Conductivity
Mominal Body TSL parameters 22050 2T 1.895 mha'm
Measured Body TSL parameters (220=02"C 510=6% 2.03 mho'm = B %
EBody TSL temparature change during test P —
SAR result with Body TSL
SR averaged over 1 cm® (1 g) of Body TSL Candition
SR measuned 250 mW ingut power 13.8 Wikg

SAR for nominal Body TSL parameiers

normalizad o 1%

53.7 Wikg = 17.0 % [knZ]

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

condition

S8R measured

250 mW input power

€.36 Wikg

SAR for nominal Bady TSL parameders

normalized o 1W

25.0 Wikg = 16.5 % (k=2)

Cartificabe Mo: D2450V2-855_Jan15/2
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transtormed bo leed painl Bd.H {1+ 3.5 ]
Fatum Loss - 24,9 9B

Antenna Parameters with Body TSL

mpadance. translormed o feed poim Bl2R+49M
Aatum Loss - 26,0 dB

General Antenna Parameters and Design

| Electricat Delay (one direction] | 1.165 na

AMlar long term usa with 100W radiated power, anly & slight warming of the dipole near the fesdpaint can be rmeasunad,

Tha dipole = made of standand semirigid coasial cable. The cemer conductor of the teeding line is dirkclly cennacied 1o 1he
secarsd anm of the dipala. The antenna is therelare shor-circuied for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when (oaded according to the posltion as explainad in the
‘Measyramant Conditions” paragrapn. The SAR data are nol affected by this changa. The owerall dipale length is il
acconfing o the Standard.

Mo sxcessiva force mist be applied 1o the dgale arms, becausa they might bend or the soldered conneciions near thes
feadpoint may be damaged.

Additional EUT Data

Manuischurad by SPEAG
Manufacturad on August 05, 2014

Cerfificate Mo D2SE0VE-GEE Jan )53 Page 4 of B
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DASYS Validation Report for Head TSL

Drate: (8.01.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955

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

Medium parameters used: = 2450 MHz; o = | 84 S/m; g, = 30.7; p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard; DASY S (IEEENEC/ANST ORI, 1M1 1)

DASYS2 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4 45, 4.45, 4.45); Calibrated: 30.12.2014;
o Sengor-Surface: Imm iMechanical Surface Detection)
»  Electromics: DAE4 Sn601 ; Calibrated: |5.08,2014
» Phaniom: Flat Phantom 3.0 (from ), Type: QDOOOPS0AA: Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube 0:
Measurement grid: di=Smm, dy=5mm, dz=3mm

Reference Value = 101.2 Vim; Power Drift = 0.03 4B

Peak SAR (extrapolated) = 27.5 Wikg

SAR( g = 13.2 Wikg: SAR(10 g) = 6.12 Wikg

Maximum value of SAR (measured) = [7.5 W/ikg

-5.00
-10.00
-15.00

-20.00

-25.00

OdB =175 W/kg = |1 2.43 dBW/ky

Cartificate No: D24502-055_Jan 152 Fapa 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 08.01.2015
lest Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2450 MHz; Type: D24530V2; Serial: D24502 - SN: 955

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

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

Measurement Standard: DASY S ([EEETEC/ANS] Ca3.19-2011)

DASYS52 Configuration:
. F"rll:lhr.': ES30¥W3 - 3N3205; ConvF(4.17, 4,17, 4.17): Calibrated: 30.12.2014:
»  Sensor-Surfece: 3mm (Mechanical Surface Detection)
»  Electronics; DAE4 Sned; Calibrated: 18.08 2014
o Phaniom: Flat Phantom 3.0 (hack): Tvpe: QDINOPS0AA: Senal- 1002

o« DASYSZ 528812220 SEMCAD X 14.6.10{7331)

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

Reforence Value = 9796 Vim; Power Drift = 0.01 dB

Peak SAR (exirapolited) = 288 Wike

SARII g) = 13.8 Wikg: SAR(IT g) = 6.36 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

-5.00
-10.00m
-15%.00

-20.00

-25.00

0dB = 18,3 Wikg = 12.62 dBW/ksg

Cedificats NoC D24600/2-955 Jan1 52 Page T of 8
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Impedance Measurement Plot for Body TSL
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6.5. DAE4 Calibration Certificate

L . r
s, P~ i

ﬁ T7L s _&_?_.9_ %SCNAS S

NN cmsm
Add: No.51 Xuc;man Road, Haidian District, Beijing, 100191, China ", | W CNAS Lo
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209 "o
E-mail: cttl@chinattl.com Hitp://wwww.chinattl.cn
Client - ClQ(Shenzhen) Certificate No: Z16-97120

_cmsﬁmaﬁ CERTIFICATE
Object DAE4 - SN: 1315 ﬂ?ﬂ’(ﬂ/

Calibration Procedure(s)

FD-Z11-2-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: July 26, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer Q\%
Reviewed by: Qi Dianyuan SAR Project Leader %
Approved by: Lu Bingsong Deputy Director of the laboratory M")

Issued: July 27, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z16-97120 Page 1 of 3
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&1L s o

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

Glossary:

DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

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

Certificate No: Z16-97120 Page 2 of 3
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é‘TTL LA 0 8 8

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

DC Voltage Measurement
A/D - Canverter Resolution nominal

High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = Lirasis +3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.179 + 0.15% (k=2) | 405.018 + 0.15% (k=2) | 404.98 + 0.15% (k=2)
Low Range 3.99015+£0.7% (k=2) | 3.98549 + 0.7% (k=2) | 3.98861 £ 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

20.5%¢1°
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[ _.‘ ,‘
February 24, 2013
Acceptable Conditlons for SAR Measurements Using Probes and Dipoles

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

The acceptable conditions for SAR measurements using probes, dipoles and DAESs
calibrated by CTTL (China Telecommuntcation Technology Labs), under the Dual-Logo
Calibration Certificate program and quality assurance (QA) protocols established
between SPEAG (Schmid & Partner Engineering AG, Switzerland) and CTTL, to support
FCC (U.S. Federal Communications Commission) cquipment certification are defined
and described in the following, The conditions in this KDB are valid unti] December 31,
2015.

1) The agreement established between SPEAG and CTTL is only applicable 10

2)

L))

calibration services performed by CTTL where its clients (companics and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. CTTL shall inform the FCC of any changes or early termination 1o
the agreement.

Only a subset of the calibration services specified in the SPEAG-CTTL agreement,
while it remains valid, are applicable to SAR measurcments performed using such
equipment for supporting FCC equipment certification. These nre identified in the
following.

a) Calibration of dosimetric (SAR) probes EXIDVx, ET3DVx and ES3IDVx,

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

ii) Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics or probe sensor model bascd
lincarization methods that are not fully described in SAR standards are
excluded and cannot be used for measurements 1o support FCC equipment
certification,

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

c} Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx.

d) For FCC cquipment certification purposes, the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the CTTL QA protocol (a scparate attachment to this
document),

¢) The identical system and equipment setup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, including the
format of calibration certificates and reports used by SPEAG shall be applied by
CTTL. Equivalent test equipment and measurement configurations may be
considered only when agreed by both SPEAG and the FCC,

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5
systems or higher version systems that satisfy the requirements of this KDB.
The SPEAG-CTTL agreement includes specific protocols ideatified in the following

10 ensure the quality of calibration services provided by CTTL under this SPEAG-
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7.Liquid depth

B o o

Photgraph of the depth in the Body Phantom
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8. Test Setup Photos

Left Head Tilt Setup Photo

Left Head Cheek Setup Photo

I
Right Head Tilt Setup Photo
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10mm Back Side Setup Photo

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

10mm Bottom Side Setup Photo
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