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ES3ONVI — Bh32ae Seplember 2, 2610

Probe ES3DV3

SN:3292

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

Calibrated for DASY/EASY Systems

(Mote: non-compaticla with DASY 2 systaml)
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ES30VI- SNAe2 Saplombar d, 2016

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

IBaﬂ'm Calibration Parameters

Sensar X Sensor Y Sansor Z Uine {H-:ﬂ_!
Momm :gwgunn:.-‘]‘ 0.54 0.95 0.93 101 % |
| DEP (mV) 105.7 101.2 117

Modulation Calibration Parameters
(Wi

Cemmunication System Nama A B c o VR Unc"
B dB /v dB mv (k=2)
g ow x 0o 0.0 1.0 0.0 20656 3.5 %
: ¥ | oo n.o 1.0 126
z [T o.n 1.0 204.7 | —= ]

The reported uncerainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution cormesponds (o a coverages
protability of approximately 95%.

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

* Mumenioal Inesmration pergmater Uncertainty nof reguisd

* Uncertainty g determingd using 158 mex deviation From kneer rasponss appheng recongular detribulien and is expressed for the squars of tha
gkt valus.
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ES30V3- SN-3292 Saplamber 2, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

I {MHz]© Hmi | WTW“ .- ConvF X r:unw'rl ComvF I | Alpha® m}# {:E .
450 435 0.87 7.12 732 712 | 020 | 130 | +133% |
750 a18 0.89 678 6.76 676 | osa | 119 | 2120%
835 5 0.80 6.53 853 653 .43 1.64 = 12.0%
800 |  #15 0.97 5.40 8.40 g40 | 053 | 143 | s120% |
1750 ary | 1a 5.54 554 554 | o080 | 135 | s120%
1900 40.0 1.40 5.26 5.26 506 | 085 | 147 | +120%
2450 362 1.80 4.97 497 4957 | oes | 141 | =120%
2600 3.0 1.86 477 477 477 0,80 128 =12.0%

¥ Freguency valoly above 300 Kz of = 100 MHz oy applies for DASY 4.4 and higher (sce Pags 2), sise it ia metricled 102 50 MHz The
uncertariy iz tht 255 of tha Com uncemainty &2 calibrasion fraqusncy and e uncanainty lor the indicated frequency band. Frequancy validity
below 300 MHzis = 10, 25, 40, 50.and 70 MHz for GonvF aseecemants of 30, 54, 138, 150 and 220 MH: respecthwaly Above 5GHr Imguesncy
validity can be extended 1o = 110 MHZ

¥ A3 frequanees balow 5 GHz, the valsiiy of iksue paramaters (¢ Ao o) can be relazed to = 105 i fiquid compensation honmull & -amplied to
measured SAR values. Atfrequanciss above 3 GHz, tha valioily of Sezua parameters (¢ and o) is resticled (o« 5% The uncarmnly @ lhe RSS of
fhe Comf uncevtairdy for indicated target fissus pammaters.

uy et ars dietermined durng caliestion. SPEAG warranis that (he remaining deviation due to e boundary effect aftar compeneation =
shemye less than = 1% for frequencies below 3 GHe snd below = 2% for frequencies betivesn 5-5 Oz al any distancs largar than half ths probe fip
dinmgtes from the boundary,

Cerilicata Na. E53-3252_Sepl1f Page 5o 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simuiating Media

£ (MHz)© mw' l w ConvFX | ConvFY | ConvFZ | Alpha® mﬂ IEL'-‘EEI
450 567 | 094 733 | 733 753 | 013 1.50 | £13.3%
750 555 085 6.25 625 625 0.38 166 | +120%
B35 55.2 ner 6.27 6.27 6.27 D47 156 | £120%
B0 550 1.05 B.16 6.18 616 nan 145 | £120%
1750 B34 1.49 5.28 528 5328 arn 148 | +120%
1800 £3.3 | 182 5.08 5.05 5.05 084 | 144 £120% |

| 2450 E2.7 1.95 4.70 4,70 ats | o | 122 | £120%

| 2800 528 298 | 4852 452 452 | 080 113 | £120%

& Fraquency vafidity sbave 200 Mz of = 100 Mz only applies for DASY v4.4 and fegher (6ee Page 2, eise = restrictad in < 50 MH2 Tis
uncanainty 3 tha REE of the ConvF uncarimnty st celbration frequancy and the uncertanty for ihe indicsted frequency band. Fragquesioy valdity
e 300 MHE ke = 10, 25, 40, 50 and 70 MH: lor Com® assesaminds at 30, B4, 128, 150 and 220 MHz faspectiely. Abave 5 GHz freguency
validity can be exterdad to = 110 MHE

T At frequencios: haimw 3 GHz, the vality of tssus parametes (¢ 2nd o) can be mioed to 2 10% i guid comosrsatian formula is opglied to
mesimared BAR wnuss. Al requencies sbiws 3 GHz, the wesdity of fesus perametars (cand n) & resiroed to = % The urcsnsinly e RS o
the ComvF uncarsinty for indicated targe! listue parameies.

# Alphi D ses delammined during caitrabon. SPEAG warranis that e emaning ceviabon Oue t0 The boundary eftedt SREr COMPENSSion &
always bess than + 1% for Irequencies below 3 GHz and befow & 2% for froguencias betwean 3.6 GHz 6t any distance largor thiin fad the poos 1p
diametar fom the boundary

Certificale No: ES3-3262 Sepif Pags 6o 11
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ESIDV3- Eh:32582 Saptamber 2, 2016

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

Frequenay fespansa (normalized)
T
|
L
i
|
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i
!
!

1500 2000 2600 3000
f [MHz]

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

Certificata No: ES3-3202_Sep's Paga T ol 11
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Page 66 of 101
ES30V3- SHN3202 Saptember 2, 2015
Receiving Pattern (¢), 5 = 0°
=600 MHz, TEM =1800 MHz,R22
= - 3 I:u:.": b4 O -.'r& » o ¥ ! ".1.- L _l'r
w = ® v & i . [ 2l

Tee X T I T x ¥ Z

i |
% u,_,_z., & !'F" - : .:...._H_._ .._.-.-l—l—-t—l-—-l.-.l—-lcl—l—' -

E : |

,__4.-.1_|ﬂl_n ] 1!” . _,_.E_u i i JI i g1 i i i i i

1;&-‘: EEETQ'!E: . IEW:JHI Jﬁ-ﬂ"dl"!

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2}

Certificats No: ES3-3292_Sep16 Page 8of 11
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Report No.: GTSR16110086-SAR

Septamber 2, 2016

ES30V3- 5N.3252

Dynamic Range f(SARpeaq)
(TEM cell , fouar™ 1900 MHz)
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Uncartainty of Linearity

Assessment: + 0.68% (k=2)
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ES30V3- Sh32a2 Soaptembor 2, 2018

Conversion Factor Assessment

f = 500 MH2.WGLS RS (H_comF) f= 1750 MHz, WGLS R22 (H_convF)
13 'n.l
P
| =
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y | =
i | 1F K
B ' | ¥% |
lﬁl m.;
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Deviation from Isotropy in Liquid
Error (§, 8), f = 900 MHz

-
o=

Apoaes
£32B2R28

-
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48 -0 06 -0D4 02 00 02 04 D& 08 10
Uncertainty of Epherical lsotropy Assessmant: £ 2.6% (k=2)

Corificale No: ES3-3202_Sep1é Page 10 of 11
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6.2. D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

W
SN Schweizerischer Kalibrierdienst

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

7
b

k

Aoy

-

w ol
ol

%,

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

CTTL-BJ (Auden)
|CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Client Certificate No: D835V2-4d069_Jul16

Object

Calibration procedure(s)

Calibration date:

D835V2 - 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 certificate.

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. 217-022495) Apr-17

Reference Probe EX30V4 SN: 7349 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

Power mater EPM-4424A SN: GB37480704 07-0ct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP B481A SN: US37292783 07-0ct-15 (No, 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: MY41082317 07-0ct-15 (No. 217-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16

Network Analyzer HP B753E SN: US37390585 18-0ct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician MM

Approved by: Katja Pokovic Technical Manager

2z

Issued: July 22, 2016

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

Certificate No: D835V2-4d069_Jul16 Page 10f 8
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. . WA ey,
Calibration Laboratory of SN, Schweizerischer Kalibrierdienst
: SN S
Schml_d & Partner % G Service suisse détalonnage
Engrneerlng AG S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland SN S swiss Calibration Service
guUmma
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-20183, “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




Report No.: GTSR16110086-SAR

Measurement Conditions

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

Page 71 of 101

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:dd069

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

Medium parameters used: f = 835 MHz; ¢ = 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
* DASY5252.8.8(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

G |

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

20 Jul 2016 13:37:09
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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; 6 = 1.01 $/m; & = 54.9; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (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: QDOOOPS0OAA: Serial: 1002
» 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=5mm, dz=5mm

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

Peak SAR (extrapolated) = 3.68 Wikg

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 =520 dBW/kg

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

20 Jul 2016 418:16:35
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6.3. D1900V2 Dipole Calibration Certificate

gr i oy
Calibration Laboratory of 2o §  Sehweinerischer Kalibrierdionsi
Schmid & F_"artnar e  Service suisse diétaionnage
Engineering AG T Servizio svicoera di taratura
Zeughausstrasse 43, B4 Turich, Switzeriand '«,_ﬂf?x?ﬁ_x' S swiss Calibration Service
ksl fle
Aecrediled by the Swss Accradialon Senice (SA5) Accreditation Ne: SCS 0108

The Swiss Accreditalion Servics is ane of the signaltorias io the EA
Multilateral figreement Tor tha meognition of calibraticn cartilicates

ceent  SMQ (Auden) Certificate No: D1900V2-5d184_Jan15
|GALIHHA11D'H CERTIFICATE

Ofect D1900V2 - SN: 5d194

Cakbration procadiurs|a) A CAL-05va

Calibration procedure for dipole validation kits above 700 MHz

Ceafibraton date: January 07, 2015

This calibrariion cariticate documents the receandity ta nationsl SIARGEFdS, which reakies the physical units of messurements (34
The memsunsmanis and the uessinties wih confitenca prosatiily & givin an fhe followng pages and ane part of Tha carificass

Al calirnlions have bean candiscisd in the closed laboratony faciity: amdrnment lempemiue 122 = 3)°C and humidiy < 70%

Calimation Egidpmant ussd (MATE crboal for calteatian)

Primary Standarcss o Cal Dals [Sodilicats Mo.§ Srhadubed Calibcalion
| Powar matar EPW-H24 GRITARITTH OF-Cict-14 (Mo, 217-02020) Oet-15 1
Porwai sersior HP B804 LISSTIRETaRI OF-Cict-14 {Mo. 21702020 Ol-18

Porwti sersor HP B4B1A MYA10885T OF-Cict-14 (Mo, 217-02021) Oct-15

Relerancs 20 dB Aleruatar BN: 5068 {20k) OF-Apr 14 (Mo, 21701918 Agr-15

Type-M mismalch combinalion SN; 5047 2 1 DRA2T C-Apr-14 (Mo, 217-0M921) Apr-15

Ralerence Probe £330V SN; S8 -Oec-14 (No. ES3-3205_Decid) Dec-15

DAE4 SN: B0 18-Aug-14 (No. DAS4-601_Augid) Aug-15

Secordary Siandards e Chrexch Dahe {in housa) Schadulied Check

AF genemice ALS SMT-06 100005 D= Bug-B% (r Fouss check Dei-13) In houss chack: Ocl-16
Metwon Anateor HP ETS3IE USITIO0EEE B4208  18-Dci<01 {in houss chack Del-14) In houss chaok: Gci-15

Slams Functian Signalu
Caibratad by Clauto Lewitiar Lsbaretory Technician

S
Approved ty Kaga Fokovi Technical Manager ﬂg

Issand: danuary 7, 2015
Thes calitertion partiicate shall not ba mproducsed aecepl in lull i witlten approval of Se mbomiory.

Cartificate No: D1900VE-54184_Jen15 Paga 1of8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43 5004 Furich, Switoerland

5 Schweizerischer Kalibrierdienst

c Service sulass Citalonnage
Servizio svizrero di terstura

E Swiss Calibraion Service

Accradiied by the Swiss Accrediafion Senvice (SAZ) Accraditation No.: SCS 0108
Tha Swiss Accreditation Service ks ore of the signatories to the EA
Mulisteral Agresment for the recaognition of calibration certifl cabes

Glossary:

TSL tissue simulating liquid

ComnvF . 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, 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

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 BB65664, “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. 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 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.

» 5AR 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,

+ S8AR 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%.

Carificate Ma: D1900VE-501%4 Jan15 Page 2 of 8
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS WE2.8.8
Extrapolation Advanced Exrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Aesolution dx, dy, dz = & mm
Frequency 1800 MHz £ 1 MHz

Head TSL parameters

The lollowing parameters and calolations wens applied,

Tamperalure Permittivity Caonductivity

MNominal Heasd TSL paramaters 220°C 40.0 1.40 mho'm

Measured Head TSL parameters (220 = 0.2) *C 401 £ 8% 1.38 mhadim = 8 %

Head TSL temperature change during test L
SAR result with Head TSL

| saR averaged ower 1 em” (1 g) of Head TSL Condition

S8R messured 250 MW inpul pawar 1001 Wikg

B4R tor naminal Head TSL parameters nonmelized 1o 1% 406 Wikg = 17.0 % (k=)

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

SAR measumad 250 mW ingut power 5.5 Wikg

SAR for nominal Head TSL parametars normalizad o 1W 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters

The lllowing parameters and calculations were applied.
Temparature Parmmittivity Conductivity

Hominal Bady TSL parameters 220°C £33 1.52 mhadm

Measured Body TSL parameters (220 =x03)°C 533 :6% 1.50 mike'm £ 6 %

Body TSL temperature change during test <0.5"C el
SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition

SAR measurad 250 MW iingut power 955 Wikg

SAR for nominal Body TSL parameders normalized to 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 for nominal Body TSL parameterns

normalized o 1W

21.3 Wikg £ 16.5 % (k=2)

Cartificabe Mo D1900V2-54154_Jan15
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Appendix (Additional assessments outside the scope of SC5108)

Antenna Parameters with Head TSL

Impedanca, transformed to fead poin B3TH+48 0
Retum Loss - 24.5 dB
Antenna Parameters with Body TSL
Impadanca, ranstormed 1o feed poing 489101 +51 0
Aeturn Loss - 26,6 dB
General Antenna Parameters and Design
[ Elacirical Delay (one direction) ] 1201 ns

Adter long lerm use with 1004 radisted pawar, only & slight warming af the dipole near the teadpaint can ba measwenad.

The dipode is mads of standard samirigid coaxial cable. The centar conducéor of the teading line is directly connacied to the
second arm of the dipola. The antenna is therefore shart-gircuiled for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order o improve maiching whan loaded according 1o the position as axplained in the
“Measurermant Conditions® paragraph. Tha SAR date are nol aflectsd by this changs. The overall dipala length & =il

actording 10 the Standard

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

feedpaint mey b damaged.

Additional EUT Data
Mamufacturad by SPEAG
Manufacturad on hay DE, 2014

Cartificate Moo D1900V2-5d104_Jan15
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DASYS Validation Report for Head TSL

Date: 07,12.2015
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1980 MEHz; Type: D1900V2; Serial: D1900V2 - SN: 5d194

Communicstion System: UID 0 - CW; Freguency: 1900 MHz

Medium parameters used: f = 1900 MHz: o = 1.39 S/m; e = 40,1; p = 1000 kg/m’
Phantom section: Flit Section

Measurement Standard: DASYS (IEEENEC/ANSI CA3.19-2001)

DASY 32 Configuration;

o Probe: ES3DV3 - SN3205: ConvF(S, 5, 51 Calibrated: 30.12.2014-

=  Sensor-Surface: 3mm {Mechanical Surfuce Detection)

»  Electronics; DAE4 Sp601; Calibrated: 15.08.2014

= Phantom: Flat Phantom 5.0 ( front); Type; QDOOOPSOAA: Serial: 1001
+ DASYS52 528.8(1222);, SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7WCube 0:

Measurement grid: dx=5mm, dy=5mm, de=5mm
Reference Value = 98.35 V/m; Power Drift = 0.04 dB
Peak SAR (extrupolated) = 8.5 Wike

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

£
LEL]

1im

-H T,

BdB= 2.7 Wikg = | .04 dBW/kg

Carificata MNo: D1300V2-54194 Jan15 Paga & of 8




Report No.: GTSR16110086-SAR Page 82 of 101

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

Drape: O7.01.2015
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: D190V 2; Sertal: DI190V2 - 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 (IEEENECIANST C63.19-201 1)

DASYS2 Configuration
= Probe: ES3DV3 - SN3205; ConvFi4.65, 4.65, 4.65); Calibrated: 30.12.2014;
*  Sensor-Surface: Imm (Mechanical Surface Detection)
# Electronics: DAE4 Sno0]: Calibrated: 18.08.2014
* Phantom: Flat Phantom 5.0 (hack ), Type: QDOOOPS0AA; Serial: 1002

« DASYS2 528 8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 93,88 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolsted) = 16,8 Wike

SARI1 g) = 9.95 Wikg: SAR(1D g) = 531 Wikg

Muximum value of SAR (measured) = 1 2.6 Wikg

]

-NEAT

TR

bdB =126 Wkg= 1.0 JdBW/kg

Cortdicate Moo D1800VE-50184_Jan15 Page 7 of 8




Report No.: GTSR16110086-SAR Page 84 of 101

Impedance Measurement Plot for Body TSL
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6.4. D2450V2 Dipole Calibration Certificate

Calibration Laboratory of ;q“'lf;lx_':..'faa G Schweizerischer Kalibriordsenst
Schmid & Pariner St Earvioe sulsse ddlalonnsge
Engineering AG Lt G ritalo vl Sl
Zoughauastrasse 43, 8004 Zurich. Switreriand L S Swisa Calibration Servics
Accrediied iy the Bwies Accrediation Sanica (SA5) Accreditation Mo.: SCS 0108

The Swiss Accreditafion Service s one of the 6lgnataries to the EA
Mubtilatersl Agresment for the recognition of eslibsation certificates

cliert  SMQ (Auden) : Cartificate No: D2450V2-955_Jani5/2

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

Caltratian dates January 08, 2015

This cafibraticn cerlfonie documants the Inaceatedity o national sancdaeds, which malize re il ueis of measumments |5l
The maasremess and the urcoriainties. wih confidence proability m givan on ihe follming pages and are part of the corlBicats

All aibratons have bean conducied in ihe closed laboratory fciity; snsranmant empemse (22 + 3°C and humidiy = T0%

Cafibraton Equipmon usad (MATE enlizal &t cabbration)

Prmany Standards I & Cal Dain (Conilicsss Mo, ) Schedulod Calibraion
Powss meser EPM-S424 CEITAB074 OF-Dict-14 (Mo, 217-02020) De3-15

Prwes gangor HP B4R1A USITEHETER G7F-Cict-14 (ko 247020204 Digs-15

Prwer sansar HP 54014 MY E1092517 O7-Cict-14 (Mo, 24702021} Cks-15

Refamnce 30 98 Allenuaios 5H: GOSE { 20k) (EApr-14 (Mo, 217-013918) Apr-15

Type-N mismatch comisrsaiion M B04 T2/ DE3ZY OG- ARr-14 [Ma, 217-01221) Apr-15

Refamnce Probe ES30VE ‘ = THE S0-Dac-14 {No. ESS-3208_Dectda) Dac-15

DwEa EM: 801 1E-Aug-14 (N DAES-BOT_Aug 14 Aug-15

Secongary Standarnss [0 8 Tk Dt [in hiuse) Sohadilad Chack

AF gensrslar BAS SMT-08 | 100KHIS Ddi-Aug-8S {in housa chack Do 13) In houme check: Oct-16
Hetwork Analyzer HP B7R3E US3TIN0SES S4208  1E-Cet-01 (in house chook Oat-14) In hisse check: D15

Mamo Furction I}f'ﬂh.lr =,
Caliated by Tl Leubier Laboratory Technician J/ﬁ
: =
Angrovn by Kalja Pokove Tachnkl Marsge: Eig %

lasued Febroary 10, 2518

This cafibralion ceriffcale shall nol be reproduced aecapt in 1l witheoul wrilien spomyal of the iaborsany,

Cedificate No: D2450V2-356_Jan152 Pisge 1 of 8
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Calibration Laboratory of

; 5 St hwemenscher Kalibrierdiansd
Schmid & Partner Service sulsse d'étalannage
Engineering AG c Eervizio svizzoro di arabura
Teughausstrasss £3, B004. ZFurich, Switesrland S Swiss Callbration Service
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 gansitivity 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 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,

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

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

The reponed 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%.

Cedificate No: D24500W2958 Jani 52 Page 2 of &
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Measurement Conditions
DASY eystem configuration. as far as not given on page 1,
DASY Version DASYS VE2 BB
Extrapolation Advanced Exirapalation
Phantom Maodular Flal Phariam
Distance Dipole Center - TSL 10 mm 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.
x : Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C e =4 1.80 mho/m
Measured Head TSL paramelars (22.0+0.2)°C 38.7 +6 % 1,84 mho'm £ 6 %
Head TSL temperature change during test <05 e
SAR result with Head TSL
SAR averaged ever 1 em® (1 g) of Head TSL Condition
SAR measunad 250 mAY input power 13.2 Wikg
SAR for nominal Head TEL parameters narmalized to TW 52.4 Wikg = 17.0 % [k=2)
EAR averaged over 10 cm® (10 g) of Head TSL condition
ZAR maasumad 250 mWW Input power 6.12 Wikg
SAR for nominal Head TSL paramaters normekzed to 1 24.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramebens and calculations were applied.
Temperaiure Permittivity Conductivity
Mominal Body TSL parameters 220G 2T 1.95 mihadm
Measured Body TSL parameters (220=02"°C 51.026% 2.03 mhofm = B %
EBody TSL temparature change during test = (.80 iy
SAR result with Body TSL
SR averaged over 1 cm® (1 g of Body TSL Candition
SARA measuned 250 mW ingut power 13.8 Wikg

SAR for nominal Bady TSL parameiers

normalizad o 14

E3.7 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 pararmeders

normalized o 1W

25.0 Wikg = 18.5 % (k=2)

Cartificabe Mo: D2450V2-855_Jan152
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

Impedance. ransiormed 1o feed poin Bl20+484
Aatum Loss - 26,0 dB

General Antenna Parameters and Design

| Electrical Delay (one direction] | 1.165 na

AMar long term use with 100W radiaied power, anly a slight warming of the dipole near the fesdpaint can be measimd,

Tha dipole = made of standand semirigid coasial cable. The cemer conductor of the teeding line is dirkclly connacied 1o 1he
secorsd anm of the dipale. 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 poaltion as explainad in the
‘Measuwramant Conditions” paragrapn. The SAR data are nol affected by this changa. The owerall dipale length s il
acoonfing fo the Standard,

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

Additional EUT Data

Manufsciunad by SPEAG
Manufacturad on August 05, 2014

Cerificate Mo D2SE0NVE-GEE Jani B3 Page 4 of B
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DASYS Validation Report for Head TSL

Date: (08.01.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN; 955

Commumcation System: ULD 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: DASYS ([EEENEC/ANST O3, 19201 1)

DASYS2 Configuration
»  Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2014;
o  Sengor-Surface: Imm i Mechanical Surface Desection)
»  Electronics: DAE4 Sp6i]: Calibrated: 15.08.2014
» Phantom: Flai Phantom 5.0 (fromt ), Type: QDOO0OPS0AA; Serial: 1001

« DASYS252.8%(1222); SEMCAD X 14.6.10(7331)

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

Reference Walue = 101.2 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.5 Wikg

SARI gl = 13.2 Wikg: SAR(10 o) = 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 = 1243 dBW/ky

Cartificata Wo: D2450v2-855_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
Fest Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450%2; Serial; D2450V2 - SN: 955

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

Medium parameters used: [ = 2450 MHz: 0= 2.03 $'m: & =51 p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S ([EEETEC/ANS] C3.19-2011)

DASYS52 Configuration:
+  Probe: ES3DV3 - SNI20S: ConvFid.17, 4,17, 4.17): Calibrated: 30.12.2014:
»  Sensor-Surfece: 3Imm (Mechanical Surface Detection)
s Electronics; DAE4 Snedl; Calibrated: 18.08 2014
o Phaniom: Flat Phantom 3.0 (hack): Tvpe: QDINOP30AA: Senal- 1002

o« DASYSZ 528812220 SEMCAD X 14.6.10{7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7Cube 0:
Measurement grid: dx=5mm, dv=3mm, dz=3mm

Reference Value = 97.96 ¥im; Power Drift = (.01 dB

Peak SAR (exirapolited) = 288 W/ike

SAR(D gi = 138 Wikg: SARIID g) = 6.36 Wikg

Maximum value of SAR (measured) = 15,3 Wikg

-5.00
-10.00m
-15.00

-20.00

-25.00

0 dB = 183 Wikg = 12.62 dBW/kg

Cedificats Mo: D245002-985 Jan157 Page T of B
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Impedance Measurement Plot for Body TSL
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6.5. DAE4 Calibration Certificate

r. . : S, P
In Collaboration with ‘:a\\_/\/ﬂ,'- EEE]

N\ CALIBRA
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China s ",/;\‘“\\\ CNAS Lo
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209 o
E-mail; cttl@chinattl.com Hitp://www.chinattl.cn
Client : ClQ(Shenzhen) Certificate No: Z16-97120

CALIBRATION CERTIFICATE
Object ——— ﬂpﬂ;{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 é\%
Reviewed by: Qi Dianyuan SAR Project Leader %
Approved by: Lu Bingsong Deputy Director of the laboratory 4)@1)

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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&77L 5 e a g

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 A8 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 = oz +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°




Report No.: GTSR16110086-SAR Page 96 of 101

[ _.‘ ,‘
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

GlemtiZoiiin millins

Photograph o? the depth in the Body Phantom
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8. Test Setup Photos

Right Head Tilt Setup Photo
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Right Head Cheek Setup Photo

10mm Front Side Setup Photo
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10mm Right Side Setup Photo

10mm Top Side Setup Photo
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