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June 26, 2013

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
! Calibrated under the SPEAG-TMC Dual-Logo Calibration Program (o
Support FCC Equipment Cerfification

i The acceptable conditions for SAR measurements nsing probes, dipoles and DAEs
calibrated by TMC (Telecommumication Metrology Center of MITT in Beifing, China),

| under the Dual-Logo Calibration Certificate program and quality assurance (QA)

i protacols established between SPEAG (Schmid & Pariner Engineering AG, Switzerland)
and TMC, to support FCC (ULS. Federal Communications Connnlssion) equipment

| certification are defined and described in the following,

1) The ngreement established between SPEAG and TMC is only applicable to
| calibration services performed by TMC where its clients (companies ond divisions of
such companies) are headquartered in the Greater China Reglon, including Taiwan
and Hong Kong, This agreement is subject to renewal at the end of each calendar
year between SPEAG and TMC, TMC shall inform the FCC of any changes or carly
i termination to the agreement,
! 2) Only a subsct of the calibration services specified in the SPEAG-TMC agreement,
while it vemains valid, arc applicable to SAR measurements performed using such
| equipment for supporting FCC equipment certification. These are identified in the
! following,
a) Calibeation of dosimetric (SAR) probes EX3DVyx, ET3DVX and ES3DVx,
i) Free-space E-field and H-field probes, including those used for HAC (hearing
| aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded snd
! cannot be used for measurements 1o support FCC equipment certification,
) ity Sigonal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
) requirements of KDB 865664; that s, “Until standardized procedures ave
i availuble to make such determination, the applicability of o signal specific
probe calibration for testing specific wireless modes and technologies is
] determined on a case-hy-case basis through KDB inquiries, including SAR
| system verification requirements,”
b) Calibyation of SAR system validation dipoles, excluding HAC dipoles,
| ¢) Calibration of data acquisition electronics DAE3 VX, DAE4Vx and DAEasyVx.
d) For FCC equipment 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 TMC QA protocol (a separate attachiment to this
' document), ’
. ¢} The identical system s 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

—

' TMC.
c N The calibrated items are only applicable 10 SPEAG DASY 4 and DASY S or
higher version systems,
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! 3) The SPEAG-TMC agreement includes speeific protocols identified in the fellowing
y ta ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logo calibration agreement are equivalent to the calibration services

i provided by SPEAG. TMC shall, upon request, provide copies of documentation {o

! the FCC to substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMC QA
protacol shall be performed between SPEAG and TMC at least once every 12

i months, The [LCE acceptance criteria defined in the TMC QA protocol shall be

satisfied for the TMC, SPEAG and FCC agreements fo remain valid,

| ) Cheek of Calibmtion Certificate (CCC) shall be performed by SPEAG for all

i calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo

| calibration program. Quarterly reports for all calibrations performed by TMC

under the program are also issued by SPEAG.
¢) ‘The calibration equipment and measurement system used by TMC shall be
| verified bofore each ealibration service according to the specific reference SAR
probies, dipoles, and DAE calibrated by SPEAG. Tho resulis shall be reproducible
and within the defined aceeptance eriterin speciticd in the TMC QA protocol
¢ hefore ench actual calibration can commence, TMC shall maintain records of the
‘ mensurement and calibration system vorification results for all calibrations,
d d) Quality Check of Calibeation (QCC) certificates shall be performed by SPEAG at
least once every 12 months, SPEAG shall visit 'TMC facilities to verify the
laboratory, equipment; applicd procedures and plausibility of randomly selected
| cerlifientes,
4) A copy of this document, 1o be updated annually, shall be provided to TMC clients
that accept calibration services according to the SPEAG-TMC Dual-Logo calibration
| program, which should be presented 1o o TCB (Telecommmmication Ceptificaiion
Body), to facilitate FCC equipment approval,
! §) TMC shall address any questions raised by its clients or TCRs relating to the SPEAG-
i TMC Pual-Logo ealibration program and inform the FCC and SPEAG of any critical
issues,

Chunge Note: Revised on June 26 to clarlfy the applicability of PMR mk! Bundled probe calibrations
ling 4o the requi is of KDB 865664,
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Add: No.51 Xueyusn Road, Haiding District, Befilng. 100192, China Yoy W CALIBRATION
Tel: +86-10-62304633-2070  Tx: +86-10.62304633-2504 "’-'-"“ No. L0570

Feamail: cttl@chinatiL.com Husp:srww,chisattl g
Client AUDEN Certificate No: Z14-97164

-'OALlBRATION CERTIFICATE

Object ES3DV3 - SN:3203

Calibration Procedure(s) TMC-08-E-02-165

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 19, 2014

This calibration Cerfificate documents the traceabllity to national standards, which realize the physical units of
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(2243)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor  NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun1s
Power sensor NRP-Z91 | 101548 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference 10dBAtenuator | 18NSOW-10d8  13-Mar-14(TMC No.JZ14-1103) Mar-16
Reference20dBAttenuator | 1BNSOW-20d8  13-Mar-14(TMC No.JZ14-1104) Mar-18
Reference Probe EX30V4 | SN 3617 28-Aug-14(SPEAG No.EX3-3617_Aug14) Aug-156
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan-15
Secondary Standards D# Cal Date{Calibrated by, Cerlificale No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605  01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer ES071C | MY46110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15 o
Name Function Signature
Cailbrated by: Yu Zongying SAR Test Engineer /} ,
Reviewad by: Qi Dianyuan SAR Project Leader
Approved by. Lu Bingsong Deputy Director of the laboratory
Issued: Decemfer 20, 2014

| This calibration certificate shall nol be reproduced except in full without written approval of the laboratory.

Centificate No: Z14-97164 Page 1of 11
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Add: No.51 Xeeywan Road, Hoidka Disteict, Beding, 100191, China
Tel: +86-10-62304633-2079 Fax; +86-10.62304631-2504

E-mail; ctbf@chinantl.com Hitngsdfwoww, chimatt], co
Glossary:
TSL lissue simulating liquid
NORMx,y.z sensitivity in free space
ConvF sensitivily in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent lineanzation parameters

Polarization ® @ rotation around proba axis

Polarization 8 6 rotation around an axis that Is in the plane normal to probe axis (at measurement center), i

6=0 is normal lo probe axis

Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

o NORMy,y,z: Assessed for E-field polarization 6=0 (fs900MHz in TEM-cell, {> 1800MHz: waveguide).

NORMyx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E? -field uncertainty inside TSL (see below ConvF).

o NORM(f)x.y.z = NORMx,y.z* frequency_response (see Frequency Response Chart), This
linearization is implementad in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

e DCPx,y .z DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media,

« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axyz; Bxy.z OxyzVRxy2zAB,C are numerical linearization parameters assessed based on the
data of power swaep for spacific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressad in RMS voltage across the dicde.

o ConvF and Boundary Effect Parameters: Assessed in flat phantem using E-field (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given,
These parameters are used In DASY4 software to improve probe accuracy close to the boundary.
The sensitivily in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF, A frequency dependent ConvF Is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to100MHz.

e Spherical isofropy (3D deviation from isotropy): in a field of low gradients realized using a fat
phantom exposed by a patch antenna.

« Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Centificate No; Z14:97164 Page2of 1
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Add: No.51 Xucyunn Read, 1laidisn Disteict, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax; +86-10-62304633-250
E-mail: cithgdchinstiLeom 1ittpstiwww, chinaltl.on

Probe ES3DV3

SN: 3203

Calibrated: December 19, 2014
Calibrated for DASY/EASY Systems

(Note: non-compalible with DASY2 system!)

Certificate No: 214-97164 Page 3 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Basic Calibration Parameters

- Sensor X ' Sensor Y 'sensorz | Unc (k=2)
Norm({pV/(V/im)’)* 1.39 1,37 1.19 +10.8%
DCP(mV)* 103.9 100.8 104.3

Modulation Calibration Parameters

"up | communication A B c D VR Unc®
System Name dB8 | dBypV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 2084 | £2.3%
y loo |00 (10 2028
z (00 [00 |10 272.7

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

A The unceriainties of Norm X, Y, Z do not affect the E-field uncertainty inside TSL (see Page 5 and Page B6).
% Numerical linearization parameter: uncertainty not required,

£ Uncertalnly ls determined using the max. deviation from linear response applying rectangular distribution
and Is expressed for the square of the field value,

Certificate No: Z14-97164 Page 4 of 11
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Add: No.51 Xocywan Road, Haidian Disirict, Beijiog, 100191, Ching

Fax! +86-10-623M633-250M
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Head Tissue Simulating Media

a Y
[MHz)® Pe?:;:::y ; %m::lc:;?y ConvF X | ConvF Y | ConvF Z | Alpha® I D(:”:; :’:‘::t)
800 415 0.97 6.565 6.55 6.55 0.32 166 | £12%
| 1810 40,0 1.40 5.20 5.20 520 0.67 1.27 | £12%
2450 39.2 1.80 4.55 4.55 455 0.80 1.10 | £12%

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it Is restricted to $50MHz. The
uncertainly is the RSS of ConvF uncertainty at calibration frequency and the uncerlainty for the indicated frequency band.

* At fraquency below 3 GHz, the validily of tissue parameters (¢ and o) can be relaxed to £10% If iquid compensation
formula s applied to measured SAR values. At frequencies above 3 GHz, the validity of lissue parameters (¢ and o) is

restrictad to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-6 GHz al any distance larger than hall the probe tip diameter from the boundary.

Certificate No: Z14.97164

Report No.: WT158005435
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Fax: +26.10.62304633-2%04
Hep:www.chimatil.co

DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Body Tissue Simulating Media

{ G

f (MHz]® P:;";l“:;y, %“1:;:’,",” ConvF X | ConvFY | ConvF Z | Alpha® l:"n’::; z‘:‘;‘;
900 55.0 1.05 620 | 620 | 620 | 055 | 138 | £12%
1810 | 533 1.62 4.88 4.88 488 | 046 | 160 | £12% |
2450 | 827 1.95 447 4.47 447 | 059 | 155 | +12%

R Frequency validily of £100MHz only applies for DASY v4_4 and higher (Page 2), else it is resliricted fo :t50MHz. The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the Indicated frequency band
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formuda is applied fo measwed SAR values, At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted o 15%. The uncenainty Is the RSS of the ConvF uncertainty for indicated target tissue parameters.

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation Is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
betwesn 3-6 GHz at any distance larger than half the probe tip diameter from the houndary,

Certificate No: Z14-97164
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Certificate No: Z14.97164 Page 70f 11
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Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
Certificate No: 21497164 Page 8 of 11
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Dynamic Range f(SARpead)
(TEM cell, f = 900 MHz)

Input Signal[uV]
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Uncertainty of Linearity Assessment: 0.9% (k=2)
Certificate No: Z14-97164 Page 9of 11
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Conversion Factor Assessment

iTTL s p e a g

f=900 MHz, WGLS R8(H_convF) f=1810 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: 2.8% (K=2)

Certificate No: Z14-97164 Page 100f 11
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Other Probe Parameters

Sensor Arrangement r Triangular
(COnnector Angle (°) [ 175.2
e

Mechanical Surface Detection Mode enabled

Optical Surface Detection Mode disable

Probe Overall Length 337mm—

Probe Body Diameter 10mm
@Bngth 10mm

Tip Diameter 4mm
»Probo Tip to Sensor X Calibration Point 2mm

Probe Tip to Sensor Y Calibraﬁon Point 7 2mm

Probe Tip to Sensor Z Calibration Point me—

Recommended Measurement Distance from Surface 3mmd

Certificate No: 214-97164 Page 11 of 1
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Chient SMQ Certificate No: 215-97095
Calibration Proceduwe(s) F0.241-2-004.0°

Calitration Pronacures for Dosimelnc E-fisid Probes

Calibration cate Ju'y 24 2018

Tris callbraton Cerificate Jocuments the bacestilly lo nstora standards which realize the ohysice! unils of
measurementsiS ). The measurements #nd e unoanaint 23 wih confidense pronsosity are gvan on the I6iowing

pages ard are part of the cedificate
All caiorations heve been conducied In the closao lsborstory fackly enviceament temperature22:3)% and
Calibrazion Eguipment used (M&TE critcal for calibration)
Primary Standards D=2 Cal Cate(Cafibratad by, Cantficste Mo.) Scneduled Calibeation
Power Metar MP! e 07=3ul-15 {CTTL. Ne J15XD4256) Jun 16
Power sensor  NRP-Z91 | 101547 ©7-44-15 (CTTL. No J15X04256) Jun-18
Power sensol  NRP-Z81 | 101848 07-Ju- 15 [CTTL, No J15X34258) Jun-18
Refersncz10dBAtienuator | 1BNSOW. 1048 13 Ma~- 14 TMC No.JZ14-1103) Mar-18
ReferancsZ0dBAtenuator | 1BNSOW-2008  13-Mar-14(TMC No JZ12-1104) Mar-16
Reference Probe EX3D\VA | SN 2817 28-Aug-14SPEAG NG EXI-3617_Augtd) Aug-15
LAEa SNT777 17-Sep-14 (SPEAG DAE4-777 Seold) Sep 1S
| Secondary Siandards o# Tal DateiCaltaiad by Certificste Nc ) Scheduled Calioratien
SignalGeneralorltG37D0A | 201062505  01-Jub18 (CTTL No J13K02233) Jun-18
Network Analyzer £5071C | MY45110573  03-Feb-15 (CTTL. No J15X00728) Feb-18
Name Function Signature
Caibrated by: Yu Zengying SAR Test Sngree: f*ﬂ % -
R bos ©i Dianyan SAR Project Leagas e a4
Appomtty: Lu Bingsong Deputy Director of the laboratory ot
" o i
fssued: July 25, 2018 ’
This calibratan carbficste snal not be eproducac except 0 10 without wintten sporoval of the laboratory.

Cenilicate No: Z15-97005 Pagelof il
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Glossary:
TSL lissue simuiatiag liquid
NORMY,Y.2 sensilivily in frae space
Comwf sensitivity n TSL 7/ NORNMxy.2
pee diode compression pant
cr crest facior (1iduty_cycle) of the: RF signal
ABCE modulaton dependent inearizat on paramaters

Polanzation @ @ resation around prebe 3x's

Polarization & BmmmMmaﬁlMisbmmmthpmbGuwtdmmme).l

8=0 is normal to prode axis
Connector Angie infamubnueethASYmm»wnmmszlommbamMsym
Callbration is Performed According to the Following S i
a) IEEE Sld 1528-2013, "IEEF Recommended Practice for Determining the Peak Spatial-Averaged
Specific Abscrption Rate {SAR) in the Muman Head ifrom Wireless Communications Devices:
Measuremen: Technigues”, June 2013

) IEC §2209-1, "Procedure Lo measura the Specific Abscrption Rate (SAR) for hand-held devices used
in clese proximity to the ear (frequency rangs of 300MHz to 3GHz)" February 2005

Methods Applied and Interpretation of Parameters:

o NCRMx.y2 Assessed for E-field polarization 8=0 (fE900MHz in TEM-call: £ 1800Mbz: waveguide].
NORMy,y,2 are only irtermediate values. ie , the uncenainties of NORMx.y,z does not effect the
£~ fielg uncertainty insde TSL (ses below ConvF).

o NORMDx,y.z = NORMx y 2" frequency._response {sse Frequency Response Chart), This
Inearization bWiﬂDﬁSﬂMmMMW!&ntZTh.deﬂm
mmmwmlsmmememmofComﬁ

. DCPx,uzDCmemeﬂcdlmMmpmlmdbmedmm&hofpmm
(no uncertainty raquirad). DCP does not depend o frequency nor media.

. MR:PAmeMwAmethmchbmmmMMndmmms
characterist cs.

o Axyz Bryz CxuzViRx yzAB.Care numenca linsarization parameters ‘assessed based on he
data of power sweep for specific moculation signal. The parameters do not depand on frecuency noe
media VR is the maximum calioration range expressed n RMS vollage acress the dioce.

o CanvF end Boundary Effect Parameters: Assassed in flat phantom using E-field (or Temperature
Transler Standarc for fS800M112) and nside waveguide using analytical field distributions based on
pewer measurements for f >800MHZ. The same setups are used for assessment of the paramelers
applied fer bouncary compensalion (alpha, depth) of which typical uncertainty valued are giver.
Thesa patametess are used in DASY4 software to improve probe accuracy close Lo 1he boundary.
Thesmiﬁvﬂyinl&oompondsbﬂORMx.p‘ComFwhoccbyuumrhintyoomndsto
that given for CorvF. A frequency depencent ConvF is usad in DASY version 4.4 and higher which
allows axterding the validity framz50MH2 tos 100MHZ

e Spherical isofropy (20 devistion from isotropy;. in 2 field of low gradierts realzed using 2 flat
phantom exposad by a palch antenna.

« Sensor Offset The sensor cfiset comesponds to the offset of virtual measurement center from the
prebe fip (on probe axis). No tolerance required,

o Connactor Angle” The angle is assessed using the informalion ganed by detarmining the NORMx
{no uncertainty raquirad)

Certifizate No. 21597995 Fage2of 11
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Probe EX3DV4

SN: 3881

Calibrated: July 24, 2015

Calibrated for DASY/EASY Systems
(Note: non-comeatble with DASY2 aystem!)

Cerailicaie No: 21597093 Pagesofil
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3881

Basic Calibration Parameters
Sensor X Sensor Y | Sensor Z Unc {k=2}
Norm{uVi(vim)’)* 9.18 0.32 0.50 +10.8%
DCP(mV)" 95.9 104.3 102.3
Modulation Calibration Parameters
uiD Communication Iy g c o VR Unc'
System Name. | dB 4BpV dB my k=2)
0 cw X 0.0 c.o 1.0 000 985 |=z29%
Y 0.0 0.0 1.0 1725
z 0.9 00 10 195.3

The reported uncertainty of measurement is stated as the slandard uncartainty of
IMeasurement multiplied by the coverage faclor k=2, which for @ nomal distribution

Corresponds 1o a coverage probability of approximately 95%.

|

% The unceraries of Nomn X, Y. Z de not affect the E™-field uncertzicty inside TSL (see Page 5 and Page §),
MNumencal inearization parameter: uncartainty nol requing

“ Urcertainty is detsrmined using the max. deviaticn from linear resgonse appiying rectangular dieribution

and is expressed for the square of the field value

Cemificate No: 21397095
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3881

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity - Depta®  Unct
f » X ConvFY | ConvF Z | Alph
WA | permiivity” | (simy” | ©O™ 2 * | mm) | (es2)
835 415 0.90 965 966 866 | 016 | 128 | —12%
1900 400 1.40 7.95 786 796 | 048 | 1.34 | ~12% |

© Frequency valldty of $100MHz only appies for DAY w4 4 and higher (Page 2] elee i restricted to £SOMHE. The
urceriairty s the RSS of ConvF uncermirty at calibration frequency and the uncertanty for the mdicsted freauency band.
" At frequency beiow 3 GHz the validly of Issue paramaters (€ snd @) can be relaxed to £10% i liquid compensalien
fermula is agplied to messured SAR values. Al frecuencies atovs 3 GHz tha valiaty of tsaus parsmelars (¢ ard olis
rasiniciac 16 25%. The uncertanty is the RSS of the ConvF uncertainty for ndicated targst tissue pareneters

“ AphaTeopt are detarmined during calibraton. SPEAG warranis thet the resmaing desiation due to the boundey
MaﬁermportdanisWWM*mhmmm3cﬂzwmt2ﬁfwhm
vatwesn 28 GHz at ary distance lerger than hall the probe 1ip dismeter from the boundary,

Cerlificoe No: 21847003 Page < of 11
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity <  Dopth®  Unct

1 ke ConvFX ConvEY | Conve Z
Permittivity” | (Sim)" i Y AR ) | (em2)
835 b5 2 047 845 | 645 | 945 | 016 | 138 | - i2%
1800 533 162 | 760 | 780 | 760 | 015 | 160 | 12%

© Frequenzy valisty of £100MHz cnly spplies tor DASY wé £ and higher (Page 21, else t is restricted to s503Hz. The
uncarainty (€ the RSS of Con® uncerainty at calibratien frequency and the uncertainty for the indizaled fraquenay band.
' At frequency below 3 GHz the valkdily of Iissus paramaters (€ and o) can be relaxed to +10% if liguid compensatian
lormuls is 2pplies to measuted SAR values. Al frscuencies abovs 3 G-z, the valdily of lissus paramaters (£ and 3) 15
rasinictad 10 28%. The uncertainty is the RSS of the ConuT unzertainty for mdicated target tssue pararmsisrs.

“ MlphaDiepin sre determned duning calibration. SPEAG warrants that the famaning deviston due 1o the beundasy
mmmmmummman*mwmmmsmmmtmmmm
between 3-8 GHz at any distance larger then hall the probe tip dismeter from the baundary

Certificare No: Z15-97093 Page s of 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Lerbiliceie No: Z15-970938 Page 70! 11
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Receiving Pattern (®), 8=0°
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f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: $0.8% (k=2)
Certificate No: £15-97095 Pagesof 11
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Dynamic Range f(SAR;caq)
(TEM c'_e!l, f= 900 Ile)
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Uncertainty of Linearity Assessment: $0.9% (k=2)
Lertificate No: 71507095 Page vof 1
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Conversion Factor Assessment
=835 MHz, WGLS R9(H_convF) f=1900 MHz, WGLS R22(H_convF)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3881

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) 170.2
Mechanical Surface Dohoﬁon Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337Tmm
Probe Body Diameter 10mm
Tip Length mm;ﬁ
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm

F Pvdu Tip to Sensor Y Calibration Point imm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm—J

Cenificate No: 71597095 Page 1 ol 11

Report No.: WT158005435
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In Colabarazon with W 19363 ¢€w7—
CALIRATION LABORATORY %

Add: No.51 Xeeywan Road. Hakdian District. Besfing, 100791, China LTONY CALIBRATION
Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 i No. L0570

F-mail; cub@chinatel. com Hlep vy chinattl oo

Object EX3DV4 - SN:3881
Calibration Procedure(s) TMC-0S-£02-185
Calibration Procedures for Dosimetric E-field Probes
Calibration date: November 06, 2014
This calfbration Certificate documents the traceability to national standards. which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate, |

IAI calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C and l

humidity<70%.
Cailbration Equipment used (M&TE critical for calibration)
Primary Standards ID#  Cal Date(Calibrated by, Centificate No.) Scheduled Calibration |
1 Power Meter NRP2 101918 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor  NRP-291 | 101548 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference10dBAtenuator | BT0520 12-Dec-12(TMC,No.JZ12-887) Dec-14
Reference20dBAttenuator | BT0267 12-Dec-12(TMC,No.JZ12-866) Dec-14 |
| Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAGNo EX3-3617_Aug14) Aug-15 ,
' DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)  Jan -15
! Secondary Standards D# Ca! Date(Calibrated by, Certificate No ) Scheduled Calibration t
| SignalGeneratorMG3700A | 6201052605  01-Jul-14 (CTTL, No J14X02145) Jun-15
| Network Analyzer ES071C | MY46110673 15-Fab-14 (TMC, No.JZ14-781) Fob—15
[ Name Function }
| Calbrated by: Yu Zongying SAR Test Engineer ‘ |
: Roviowel oy: Qi Dianyuan SAR Project Leader % |
|
| Approved by Lu Bingsong Deputy Director of the laboratory I
I
Issued: Nove 07, 2014 |
l This calibration certificate shall not be reproduced except in full without written approval of the laboratory |

Certificate No: 21497117 Page 1 of 1}

Report No.: WT158005435 Page 26 of 42



TL In Collaboration with
CALBSSTION LASORATORY

Add: No.$1 Xueyuan Rond, Haidian District, Beijing, 100191, Chins
Tel: +86-1062304633-2079  Fax: +B6-10-62304613.2504

E-muil: entl@chinattl com Hup:Hwww chinatd cn
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx, y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ® @ rotation around probe axis

Polarization 8 6 rotation around an axis that is in the plane nomanoproboaxia(atmusumemoanm.d
8=0 is normal to probe axis

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

Calibration is Parformed According to the Following Standards:

in close proximity to the ear (frequency range of 300MHz 1o 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

* NORMx.y.z: Assessed for E-field polarization §=0 (fS900MHz in TEM-cell; > 1800MHz: waveguide).
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not effect the
E’-ﬁdduncenﬂmyMTSL(aeebuowComF).

o NORM(Dxyz= NORMx.y,z* frequency._response (see Frequency Response Chan). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

powormeowmmenufubBOOMHzThosanexmuamumhrmmdlhemMm
appéied'orbomdatympmuﬂon(dpho,dopth)d%idﬂypbalumnyvamdlmginn.
Mmmm“uaedlnDAswwﬂmmWMpmbomcydmmmeboundary.
Y'MsanoiﬁviynTSLoonaupondszORMx.y.z'Cvawherwymmmmyoormpmdno
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
aliows extending the validity from+S0MHz tox100MHz

. Smmdwmpy(wmwnmwdmw:haﬁdddbwgndhmmdmmmgaﬁm
phantom exposed by a patch antenna.

. SensorOﬂsatThemoroMmuponduoonﬂmdwnua!mmmcmlormm
proboﬂp(onprobeaxts).Notolarancereqdred,

v COnnodorAngk:TheangbiusuueduungmhfmmﬁongahodbydotminmgmeNORMx
(no uncertainty required)

Centificate No: Z14-97117 Page2of 11

Page 27 of 42
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Probe EX3DV4

SN: 3881

Calibrated: November 08, 2014

Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY? systemf)

Cenificate No: Z214-97117 Page 3 of 11
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mait; crtl@chinatl com Hup:'www chinatl cn

DASY - Parameters of Probe: EX3DV4 - SN: 3881

Basic Calibration Parameters

Sensor X Sensor Y Sonsor Z Une (k=2)
Norm{uV/(Vim)')* 0.18 0.39 0.51 +10.8%
DCP(mV)" 96.3 1018 102.3

Modulation Calibration Parameters

uiD Communication A ) c D VR Unc®
System Name dB a8V dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 93.5 +3.0%
Y 0.0 0.0 1.0 160.6
z 0.0 0.0 1.0 183.4

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%.

‘mwoaofNomx.Y.Zdonotaﬂodlho&’m\nmm.'l‘sumPaga5andPaoe6),
® Numerical linearization parameter. uncertainty not required.

€ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value,

Cenificate No: Z14-97117 Pagedof 11
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DASY - Parameters of Probe: EX3DV4 - SN: 3881

Calibration Parameter Determined in Head Tissue Simulating Media

f MMz P."""'", °°"':‘::"","' ConvE X | ConvF Y | ConvF Z | Alpha® m :’k_":
750 419 0.89 988 | 088 | 988 | 033 | 081 | £12%
2600 390 196 691 | 691 | 691 | 050 | 077 | £12%
5300 3590 476 522 | 522 | 522 | 052 | 070 | £13%
5500 356 4.96 469 | 460 | 460 | 045 | 073 | £13%
5600 355 507 443 | 443 | 443 | 057 | 061 | =13%
5800 33 527 420 | 420 | 420 | 056 | 056 | <13%

chequemyvaﬂdltyo!thonlytpplmthASYMA-nNohtf(Pamz).&olimbm The
uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band
F At frequency below 3 GHz, the validity of tissue parameters (¢ and a) can be relaxed 1o £10% if liquid compensation
formuia is applied to measured SAR values. At frequencies above 3 GHz, the vaiidity of tissue parameters (e and o) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

© AlphaiDepth are determined during calibration. SPEAG warrants that the remaining deviation due 1o the boundary
effect after compensation |s atways less than £ 1% for frequencies below 2 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary

Cenificate No: Z14-97117

Report No.: WT158005435

Page sof 1
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Add: No. 51 Xoeyurn Road, Haidian District, Betjing, 100191, Chins
Tel: +86-10-62304633.2079 Fax: +86+10-62304633.2504
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DASY — Parameters of Probe: EX3DV4 - SN: 3881

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity s | Depth® | Unct.
1 MHz)© = &)’ ConvF X | ConvF Y | ConvF Z | Alpha om) | =)
750 55.5 0.96 9.56 9.56 9.56 015 | 149 | +12%
2600 525 2.18 7.19 7.19 7.19 041 | 080 |+12%
5300 489 542 4.61 4.61 4.61 045 | 111 | +£13%
5500 486 565 422 4.22 4.22 043 | 127 | £13%
5600 48.5 577 4,13 413 413 043 | 136 | £13%
5800 482 6.00 421 4.21 4.21 045 | 148 | +13%

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else It is restricted to £50MHz. The
uncertainty is the RSS of ConwF uncertainty at calibration frequency and the uncertainty for the indicated frequency band
" At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and 0) is
restricted 1o 5% The uncenainty is the RSS of the ConviF uncertainty for indicated target tissue parameters.

% Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always jess than 2 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-8 GHz at any distanca larger than half the probe tip diameter from the boundary.

Certificate No: Z14-97117 Pagesof 11
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Certificate No: Z14-97117 Page 70f 11
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Receiving Pattern (®), 8=0°
f=600 MHz, TEM

f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% {k=2)

Certificate No: Z14-97117
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Dynamic Range f(SAR}ead)
(TEM cell, f = 900 MHz)

wespe e b apd se8d k]

SAR[mW/cm’]

I [ not compensated —@— compansated

Uncertainty of Linearity Assessment: £0.9% (k=2)

Centificate No: Z14-97117 Pagedof 11
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Conversion Factor Assessment

=750 MHz, WGL.S R9(H_convF) f=2600 MHz, WGLS R26(H_convF)
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Deviation from Isotropy in Liquid
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Certificate No: Z14-97117
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Uncertainty of Spherical Isotropy Assessment: $2.8% (K=2)
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DASY - Parameters of Probe: EX3DV4 - SN: 3881

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) 170.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2mm

Certificate No: Z14-97117 Page 11 of 11
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Oyt EXI0V4 - SN 3881
Catwrator Procedure(s) TMC-OS-£.02198 ®

Caloraton Proceduses or Dosmatnc £ fek Frooes
Catibraton sate Aprit 14,2018

=m“c~m~mu-—-“.~n—nnmnd
—m‘mmu-mnmmumunu—..

!

Dages and are part of the ceehicate
All cattratons have been conducied in the cicced laborstory 1BCHTy erwronment tempessture2el;  And
asrmaty< 0%
Ee.-u-—unun---—m -
 Primary Swancarss 08  Cal Daw(Calidraind by, Concate No | Schedules Caftraton
| PowsrMeter NAPZ | 101919 01-Juk-14 (CTTL, No.J14X02146) Jun-18
Power sensor NRP-291 | 101547 01.Juk-14 (CTTL, No J14X02146) Jun-18
Power sensor NRP-Z91 101348 01-Jus- 14 (CTTL, No J14X02148) Jun-49
Referoncel 0dBANenuatyr | IBNSOW-10dH  13.Mar- 14(TMC No J214-1103) Mar- 16
Reference2OdBAtonustor | 1SNSOW.2048  13-Mur-14(TMIC No JZ14-1104) Mar-18
Reference Probe EXIOVE | SN 3617 20-Aug-14(SPEAG NG EX3-3817_Augié)  Aug-15
DAES BNTIY 17-8ep-14 (SPEAG. DAEA-T77_Septé)  Sep-15
Secondsy Standards D® Cail Date(Calibrated by Cortficate No ) Scheduiea Casbraton
Mlm 01-4ub-14 (G TTL, No J14X02145) sun-19
Network Analyzer ESOTIC | MY48110873  03.Feo-15 (CTTL No J15X00728) Feb 16
Catbraiea by T L ,9.%
Pviesns b Qi Danyuan SAR Project Laager Sow
inauec Apri 18,2015
| mm—-a-—nn-ﬁg-umw”du.—q
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Glossary

SU NRBUS sITUIAtNG QU

NORMx.y 2 senstivity in hae space

ConvF sensitivity n TSL / NORMY y 2

g? ”mv:-am i
crest tactor (1/0uty_cycle) of the RF sgnal

ABCD TICUIBNON BEPANOON? INEArzION ParaMeters

Polarzaton @ @ rotation sround probe axis

Polarzston 8 9 rOmation arounc an Qs tht © in 1he Plane NOMMa! 10 robe AXIe (M Measulement certer) |
9=0 & normai to probe as

b) EC 822081 ‘Procedure ¢ measurs the Specilic Absorption Rate (SAR) for hand-heki devces used
in cose proximdy 1o the aar (requency of 300MMZ to 3GHE)" February 2006

Methods Applied and Interpretation of

o NORM y.z Assessed for E-fheld polanzation 8=0 (fSS00MHz in TEM-cel ! - 1800MMz waveguide)

NORMx_y 2 wre only intermeciate values, « @ Ihe uncertanties of NORMx y.2 does not sfect the

£ bald uncertminty inside TSL (see below ConvF)

NORMTx y.z » NORMx y £* fraquency_response (see Frequency Response Chart) The

Ineanzaton o implemented n DASY4 software versons (ster then 4 2 The uncertanty of the

fraquency response is included In the stated uncertainty of Convf

e DCPxyz DCP are numencal ineanzahion parameters sssessad based on the data of pawer sweep
1o uncenainty requred) DCP does not depend on heguency nar medis

o PAR PAR is the Pean to Average Ratio that & nat calbrated but delermined based on the ignat

o Axyz Buyz Cxyz VR y2A BT are numencal inesrzaton parsmetnrs sssessed besed o the
data of power sweep for specific moduiation signal The parameterns 0o Not depend on frequency nor
meda VR s the manmum casbrabon range expressed n RMS voltage across the diode

o ConvF and Boundavy Effect Parameiers Assesses n flat phamom usng E-fes (or Tempersture
Tranefer Standard for fSBOOMMZ) and iInsde waveguide using snaiytical fieid distnbutons bised on

uncertainty

that given for Convf A frequency ConvF 18 used in DASY vermon & 4 and higher which
alows extending e vadity tos 100MMz

o Sphencal motrapy (30 deviation from sotropy) 0 @ held of low gradients realized using a fat
PhaMom exposec by @ patch stenns

o Sensy Offser The sensor offeet cormesponds to the affset of Wrtusl MaasuUreMent canter from the
prabe tp (on probe ans) No 1oerance requred

o Connector Angle The angie = assessed uning the nformation gned by dotermining the NORM.
(o uncenanty reguired)

i B S #1008 B v o o
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Probe EX3DV4

SN: 3881

Calibrated. April 14, 2015
Calibrated for DASY/EASY Systems

(Nols non-compatdio wit DASYZ system’|

Cemificase Na /15970 Page 1084
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DASY - Parameters of Probe: EX3DV4 - SN: 3881

Mmmhmmmm

cmmmbmmm“

R .""" ““x ConvFX Convé ¥ | e.-n]w"""

5200 450 S30 | 483 483 | 4@ | 081 | 131 | 1% |

© Freguency vandity of 2 100MM2 only spphes for DASY wh & ane hgrer (Page 21 etse & 8 restncied to 140MMe The
unomntanty % the RSS of Conv fy @t CARDAANON Sequency and e ¥ Vo e rocaed Seguency berd
© At frequency below 3 Gz the vy of taaue DENSTEIENS (1 and O) G De reaeed 10 £ 10% I IGUC compensabon
ke W Bpesed 1D Measured SAR vales Al Peguences above 1 GHZ e vasdity of insoe DRreTWies (1 s 9] 8
restroted 1© +4% The uncertmnty 3 e RSS of e Comef for targe msue
TABhADeoth are datermined duevng caliRbon SPEAD wartarms hat Me emaneg deviston dus © the boundarny
afect afer COMPENsItON 1§ Aways NS Than = 1% for frequencies Delow 3 GiHz 3nd beiow : 2N for the regquencen
between 3-8 Gz 8l any Satance Wger thar "e¥ the Crode D tamets: Frum the Boundary

Note: For other parameters please refer to report (No. Z14-97117). And this
report should be used together with No. Z14.97117 report.
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Acceptable Conditions fur SAR Messarements | sing Probes and Dipoles
Calibrated ander the SPEAG-CTTL Dual-Logo € alibrasion Program 1o
Suppart FCC Eyuipment Certification

mwmmum-—-u——mmmum
enlibrasod by CTTL (Chimg YMTMML*hW
Calibrazion Comtificate program and geabity assuragce (A ) protacals estabhished
hetween SPEAG (Schmed & Portmer Emgowerimg AG, Swigeriand) and CTTL, w wppon
FOC (LS Federad C ¥ ) equipment certifivation see defined
ond devcrshed in the fallowing  The comdiions m thes KDR are valid unti! Decomvber 31
2015

1) The agreement estahiished betwees SPEAG wad CTTL wonly spplicable to
b perf d by CTYL where ity clients (companies and divisions of
umt-%nh&w(\nlﬂ-ﬁﬂglm
and Hong Komyg. CTTL dhall inform the FOC of amy changes of early termimation 1o
the sgrecment

3 Mnﬁ-ndhcdﬁ_--vnWanhﬁm{Tum
Mnm\“n”nmmm—lm-ﬂ
Quig for sapporing PCC dwation  These ame wdentified o the

Tollowing
&) Calibemtion of dosusetric (SAR) probes EXIDVx, ETIDV and FS30Vy

0 W&Muuummmmunm<m
dmﬂy)a“m“*nﬁuum—
nat entified in this document, whon calibrated by CTTL. we exciuded and
cannct be used for memurements W sppont FCC squipment certification

1) Segnal specific and bundled probe caiibrations based on FMR (prove

dis o ch 103 0r probe sen s mode! hased
Imesization meshods that are not fully descrided in SAK standards are
Mﬂuhu‘hu—mmﬂl‘m—
vortification

by CMMM»“MM.MWM

¢ Calibeution of deta scquisshion electronics DAE 1V, DAESV and DAFasy vy

) For FCU equip eetif p the frequency mnge of SAR probe and
mmm—m»mm-oa«umuum»
u“—a—uuucm.oamu-m—n—nn-
documen )

o mw-,-—-m-..mm
mmdﬂthNMMh
m«uw—m-muwmwmt-wn
CTTL Equivalent test syuip and g may be
considerid omly wiven agreed by both SPEAG and the FCC

N The calibented doms are only apphcatle 1 SPEAG DASY 4 snd DASY §
systems or nigher vertion syseems (hat sty the requiremcents of this KB

1)) mmmemm—:ﬁMMnhm

%0 ensure the quabny of calib services prosided by CTTL under this SPEACG-
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'!1‘ nn

CTTL Dusl-Logo calihration agreemen are eque alent 10 the calibrahon weryices

W”Sﬂ:&b CTTL shall apply the roquired s withowt mod: s
ﬂwmm&md“uuﬂ((uym
progrmm amplemestation.

0 The Inser-lub: v Cahtwatson Evaly (ILCE) wated in the CTTL QA

prosocol shall be performed between SPEAG and CTTL #t least ooce overy 12
months. The LT acceptance critera defined w the CTTL QA protocol shall be
satdied for the CTTL. SPEAU snd FOC agreements 10 remain valid

b) Check of Calibmution Cervificats (CUC) shall be performed by SPEAG for ol
calibrations performed by CTTL. Wimten confirmation from SPEAG » required
for CTTL 10 iwsnse calitratvon cortificates ander the SPEAG-C TTL Dusi-Logo
calibrution program  Quarterly reports for all caithrazions performed by CTT1
wesder (he program ae also imaed by SPEAG

¢l MMWAG-——-_MD)(YTL shall be
verified before each calibeation servie mg 1o the ifi SAR
MMﬁMdﬂMh“Ab ’hmhmhm*
wnd within the defined acceptance criteria pecified m the CTTL QA protocat
hefore each actuat calivation can commence CTTL shall meintacn reoonds of the
measuremenm and calbranion sysiem vertiostion rewults far all calibmtons

@ Qualiry Chech of Calibeation (QCC ) cerificutes shall be performed by SPEAG
Idvmnml"m muulvmcmkvhnwnn'yh

Yo wpled 4 plassbility of g
cemifucates
4) A copy of this documens shall be provided to CTTL. cliomts that sccept calibration

services scconding to the SPEAG-CTTL Dual-Logo caliration program, which

would be p d 108 TCW ( Tk e i Body). o facilnme

FUC equipment approval

%) CTTL shall addrew any questions maised by its clignts of TCBS relating 1o the
SPEAG-CTTL Duak-Loge cabibration program and inform the FOC snd SPEAG of
any cribcal wives
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