Appendix A: DAE & Probe & Dipole Calibration Certificate

1.1. DAEA4 Calibration Certificate
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| CALIBRATION CERTIFICATE

Object DAE4 - SN: 1423

Calibration Procedure{s) FE-Z11-002:01
Catibration Procedure for the Data Acguisiion Eleclionics
{DAEX)

Calitwation dale: May 19, 2020

This calibration Cerlificale documents [he lraceabdity lo national sfandards, which realze the physical units ol
measurements(Si). The measuraments and the uncaedainties with confidence probabilily are given on the following

pages and are part of the certificate.

All calibrations have been conducled in the closed laboraslary facility. environment lemperalure(22+43)1 and
humidity<70%

| Calibration Equipment used (ME&TE antical for calibeation)

| Primary Standards | 1D # Cal Date(Calibrated by, Cantificale No.) Scheduled Calibration
| — S
Process Calibrator 763 | 1671018 21-Jun-18 (CTTL, No.J17X05858) June-20
|
Name Funclion Signature
Calibrated by: Yu Zongylng SAR Tes! Enginear &q{‘
B
Raviewed by. Lin Hao SAR Test Engineer Iﬁ}f ;%7
Appraved by: Qi Dianylan SAR Project Leader = -v‘,)rﬁcff i /
lasued- May 27, 2020
This calibration certificate shall not be reproduced except in full withoul written approval of the [aboratory

Clesiilicnte Moy 22060157 Page | of3
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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-~ CAURRANION LABORATORY

Add: No.31 Xueyuan Road, Haidian District, Besjing; 100191, Chwa

Teb +86 10.62304613.7542 Fax: (U6-10-62304611-2501
E-misl): avtiinchinutt) com Hupeihewew chinatil on
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.

« Connecior 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,

Centifieate Na: 220-60157 Page 2 0f 3
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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DG Voltage Measurement
AlD - Converter Rasoludion nominal

High Range: 1LSB = 6.1pV, full range = 2100, 4300 mV
Lo Range: 1188 = 8inV | full range = E) PO +3mV
DASY measuremenl paramelers: Aulo Zero Tume: 3 see; Maasuring tiime: 3 sec
| Calibration Factors | X Y Z
High Range ’ 404.484 = 0.15% {k=2) | 404,708 } (1 16% (k=2) | 404 531 1 0.15% (k=2)
: Low Range l 397937 £ 0.7% (k=2) |4 00985 +.7% (k=2) | 402022 1.0.7% (k=2)

Connector Angle
Cannector Angle to be used in DASY system 192 1"

Certificute No: 220-60157 Page tof
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Appendix A: DAE & Probe & Dipole Calibration Certificate

1.2. Prohe Calihration Certificate
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» CALBRATION LARORATORY /""\\ } EAL IGRA (10K
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v Client CTC Certificate No: Z20-60160
i CALIBRATION CERTIFICATE

Object EX30V4 - SN:3974

Calibralion Procedure(s) FF-211-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: May 14, 2020

. This calibration Cerlificate documents (he traceabilily o nationa! standards, which realize the physical units of
| measurements(Si). The measurements and the uncertamties with confidence probability are given on the following
pages and are past of the certificate.

All calibrations have been conducted in 1he closed laboratory facility. environment temperature(22:3yc and

humidity<70%.
Calibration Equipment used (M&TE cnhcal for calibration)
Primaly Standards - 1D # Cal Date(Calibrated by, Cemncale Nu ) Sgu_ac_iued Catibration
Power Meter  NRP2 101919 27-Jun-19 (CTTL, No, J17x058'»7) Jun-20
Pawer sensor  NRP-Z91 | 101547 27-Jun-19 (CTTL, Na J17X05857) Jun-20
Power sensor NRP-Z91 | 101548 27-Jun-18 (CTTL, No.J17X05857) Jun-20
Refarence10dBAtenuator i 18NSOW-1048  09-Feb-13(CTTL, No.J18X01133) Feb-21
Reference20dBAttenuator | 18NSOW-20d8  09-Feb-19(CTTL, Na J18X01132) Fehb-21
Reference Probe EX30DV4 | SN 3846 25-Jan-20(SPEAG No EX3-3846_Jan18) Jan-21
DAES SN 777 16-Dec-19(SPEAG. No.DAE4-777 Deci?) Dec-20
Sew‘]daly Standards 1D # Cal Dale(Ca"brated byl Cerificata No) Scheduted Calibration
i SignalGeneralorMG3700A | 6201052605 7. 4un19 (CTTL, No.J17X05858) Jun-20
| Network Analyzor ES071C | MY46110673 _ 14-Jan-19 (GTTL, No.J18X00561) Jan 20
| Name Function Signature
Catibrated by. Yu Zongying SAR Test Engineer 4}_4&{)
Reviewed by: Lin Hao SAR Test Engineer Tﬁr#
Approved by: @i Dianyuan SAR Project Leader 2R

] Issued: May 27,2020
This caltbrahon cedificate shall not be repraduced excppl In full withaut written approval of the Iabomtovy

Certificate No: Z20-60160 Page 1 of 11
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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CALIBRATION LARORATORY
Adel: N33 Xueywan Repad, Hasdien Disuier, Baijing, 100197, Ching
led; #86-(1-6204633-2512 Fax: +86-10-62304633-2501
Eammil: eibatchinat),com it dtwsvwcchinaithcn
Glossary:
TSL lissue simulating liguid
NORMx.y,2 sensitivity in free space
Convf sensitivity in TSL / NORMx,y,z
DeP diode compression paint
CF crest factor (1/duty_cycle) of the RF signal
ABCD maodulation dependent linearizalion parameters

Polarization ® ® rotation around probe axis

Polarization & A rotation around an axis that is in lhe ptane normal to probe axis (at measuremenl center), |

8=0 is normal to probe axis

Connector Angle  information used in DASY system 1o align probe sensor X la lhe robol coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 622091, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2018

¢) IEC 62209-2, "Procedure 1o determine lhe Specific Absorption Rate (SAR) for wireless communication
devices used in close praximity to the human body (frequency range of 3¢ MHz to 6 GHz)", March
2010

d) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz'

Methods Applied and Interpretation of Parameters:

o NORMyx, y.z: Assessed for E-field polarization 8=0 (fs900MHz in TEM-cell, f>1800MHz: waveguide)

NORMzx,y.z are only inlermediale values, ie., the uncertainties of NORMx,y,z does not effect the

£’ -field uncentainty inside TSL. (see below ConvF),

o NORM(fx vz = NORMy,y.z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the staled uncertainty of ConvF,

s OCPx,yz 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 1o Average Ratio that is not calibrated but determined based on the signal
characterstics,

o Ax.yz Bxyz Cxyz VRxyzAB.C are numerical linearization parameters assessed based on the
daia of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS vollage across the diode,

s ConvlF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using araltical field distributions based on
power measurements for { >800MHz. The same setups are used for assessment of the paramelers
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given,
These paramelers are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y.2* 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 extanding the validity from+50MHz to£100MHz.

«  Sphencal isotropy (3D deviation from isofropy): in a field of low gradients realized using a fiat
phantom exposed by a patch anlenna.

«  Sensor Offsat The sensor offsel corresponds to the ofiset of vitual measurement center from the
prabe lip {on probe axis). No lolerance required.

« Connecior Angle: The angle is assessed using lhe information gained by determining the NORMx
(no uncertainty required),

Certificate No: 220-60160 Page 2ol 11
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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Probe EX3DV4

SN: 3974

Calibrated: May 14, 2020
Calibrated for DASY/EASY Systems

{Nole: non-compatible with DASY?2 system!)

Certiticate No: 220-60160 Mape 3 of 11

6 of 68



Appendix A: DAE & Probe & Dipole Calibration Certificate
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Blaye- CALIBRATION LARORATORY

Ackd: No 51 Xueyuan Road, Hatdian Darnet, Beljing, 100859, Clian

Tel V86 ID6230G4615-2417 Fax: - 10-62HMA3- 250

E-mmil: etibagiehinan) oo TN Doy clensaid oo

DASY/EASY - Parameters of Probe; EX3DV4 — SN: 3974

Basic Calibration Parameters

o §gﬁqﬁ * qusor_Y _VVA'SensorZ Unc ﬂz_)_i I
Nowm(pV/(Vim))" o4 0.46 | 082 .| #100% |
DCPmV)® 1037 102.4
Modulation Calibration Parameters
uin Communication A [8 Je o VR Unct
| System Name a8 dBypV | |48  [mV (k=2)
0 cw X 100 0.0 10 1000 |163.9 [+2.2%
Y |00 o0 (10 | 162.1
= — z 00 oo |10 | 172.5

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

A The uncertainties of Norm X, Y, Z do nol affect the E-field uncertainty inside TSL (see Page 5 and Page 6).
9 Numerical linearization parameter: uncertainty not required

® Uncertainly is determined using he max. deviation from linear response applying rectangular distribation
and is expressed for the square of the field valua.

Certificate No: 720-60160 Page d ol 1|
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3974

Calibration Parameter Determinad in Head Tissue Simulating Media

o
f (MH2" P:':::::;y, c°'":;::;’,“’ ConvF X | ConvF Y | ConvF Z | Alpha® D(::"::; (L::;')
750 41.9 0.89 1042 | 1042 | 1042 | 040 | 080 | £12.1%
835 a5 0.90 1012 | 1042 | 1042 | 014 | 1.45 | £121%
| 900 ans 0.87 1000 | 1000 | 1000 | 0147 | 138 [+12.1%
| 1750 401 | 137 | 878 | 878 | 878 | 024 | 107 | +12.4%
(1900 | 400 140 849 | 849 | 849 | 024 | 108 [1121%
2450 3.2 1.80 8.01 B.01 BO1 | 034 | 104 |+12.1%
2600 39.0 1.96 7.79 779 | 779 | 039 | 1.00 | 1121%
5200 360 | 466 | 572 | 572 | 572 | 040 | 170 | £133%
5300 39 | a7 | 548 | 548 | 548 | 040 | 160 | +133%
5500 35.6 496 504 | 504 504 | 040 | 180 | +13.3%
5600 355 507 485 | 48 | 485 | 040 | 170 |+133%
5800 353 5.27 5.01 501 | 501 | 045 | 165 |+133%

¢ Frequency validity above 300 MHz of £100MHz only appfies for DASY v4 4 and higher (Page 2), else it is restnclad 1o
+H0MHz. The uncertainly Is the RSS of ConvF uncertainty at calibration frequency and the uncertzinty for the indicated
frequency band. Frequency validity below 300 MHz is -+ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respeclively, Above 5 GHz frequency validity can be extended 1o £ 110 MHz.

" At frequency below 3 GHz, the validity of lissue parameters {& and o} can be relaxed fo #10% i liquid compensation
foemula 1s applied o measured SAR values At frequencies above 3 GHz, the validity of tissue paramelers (£ and 6) is
restricied 10 £5%. The uncertainty is the RSS of the ConvF uncerlainty for mdicated targel lissue parameiors.

“ AlphaiDepth are detemiined during calibration. SPEAG warranis that the remaining deviation dué lo the boundary
affect afler compensation is always iess than + 1% for frequencies below 3 GHz and below £ 2% for the frequencies
betwaen 3-6 GH2 at any dislance larger than hall the probe tip dlameter from the boundary

Certificaie No: Z20-60160 Page 5ol
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3974

Calibration Parameter Determined in Body Tissue Simulating Media

G

£ [MHz]® P:::"‘::::;y, °°“‘:“s’°'::;':"’ ConvF X | ConvE Y | ConvF Z | Alpha® [:‘:’"':" :i':;‘)
0 | 55 | oss | iom | e | o8 | 040 | 080 |t
835 5562 | 097 1033 | 1033 | 1033 | 018 | 138 |121%
900 550 | 108 1027 | 1027 | 1027 [ 020 | 125 | £121%
1750 | 534 1.49 B42 | 842 | 842 | 028 | 100 | £12.1%
1900 533 | 15 809 | 809 | 800 | 022 | 117 | £121%
2450 | 527 | 185 800 | 800 | 800 | 042 | 103 | +121%
2600 | 525 | 216 | 752 | 752 | 752 | 052 | 088 | £12.1%
5200 | 490 5.30 524 | 524 | 524 | 050 | 155 | 133%
5300 488 | 542 515 | 515 | 515 | 050 | 145 | +133%
5500 486 565 457 | 457 | 457 | 050 | 165 | =13.3% |

5600 485 577 | 446 | 446 | 446 | 050 | 155 | £13.3%
5600 482 600 458 | 458 | 458 | 050 | 160 |£13.3% |

“ Frequency validity above 300 MHz of 1100MHz only apphes for DASY w4.4 and nigher (Page 2), else |t Is rastrictad o
t50MHz, Ihe uncerlainty is the RSS of ConvF uncertainly at calibration frequency and the uncertainty for the indicated
Irequency bard. Fraquency vahdity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validily can be extended to ¢ 110 Mi4z

Al frequency below 3 GHz, the validity of lissue paramelers (€ and o) can be refaxed to +10% If liquid compensation
formula is applied (o measured SAR valuas. Al frequencies above 3 GHz, the validity of lissue parameters {c and a) is
restricted to 45%. The uncertainty is the RSS of the ConvF uncertainty for indicated targel lissue parameters
°AIphalDeplh are delermined during caliration. SPEAG warrants thal the remaining devialion due to the boundary
effect after compensation is always less than + 1% for {requancies below 3 GHz and below + 2% for the frequancies
belween 3-6 GHz at any distance larger than hall the probe tip diameter from the boundary

Certifieate No: Z20-60160 Page 6ol 1
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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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: £7.4% (k=2)

Certifieare No: Z20-60160 Page 1 af 11
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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Receiving Pattern (@), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncartainty of Axial Isotropy Assessmant: £1.2% (k=2)
Centificate No:-Z20-60160 Puge ol |1
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Appendix A: DAE & Probe & Dipole Calibration Certificate
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Conversion Factor Assessment
=750 MHz, WGLS R9(H_convF) =1750 MHz, WGLS R22(H_convF)

i M ' 009
\ ‘ | |
| o] | RE N7 ‘ | {
.\,' i \ I
sen -1 . I
[ T | [ 1 ~
| $ 160 ioh é [ §. "L
N~ 3 w
' g : 10,, S| a.
ey ! & %
|8 X 1000 :"'- i |
| | \ %, f
| \H
) | . g g |
vt ‘ s ' l .
; N ‘ é x""h., |
o VRS M'u | ol U oatcs. TS
n 0 “ 8 i3 ! a0 X Mmoo MWD
o 2em) ‘ o]
—omeasuiad Aanaticd ! l —E-meinent P UUEE)
Deviation from Isotropy in Liquid
] ﬂ
o8-
DE—
oL
0=
¥
3 0o~
e 0z _,-
0~
0E ]
08
A ﬂ 5
Nl N i b SR L 1T R | 3111 "
Uncertainty of Spherical 1sotropy Assessment: £3,2% (K=2)
Cerbificate No: Z220-60160 Puge 1ol 11
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Appendix A: DAE & Probe & Dipole Calibration Certificate

Centificale Na; Z.20-60160
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DASY/EASY — Parameters of Prohe: EX3DV4 - SN: 3974

_Other Probe Parameters

Page tiol 1|

Sensor Arrangement k ‘ ‘:frti'iangular_
VConnectorAn-g-lfv:i;)- - I 133.9_
;ec;anlcal éurface;;)ete;;ujn Mode - ) ‘ __e;;;i
Optical Sud;;a Detectlon Mode - 1 - m;&—;abte
l;robe (;vorall Length o - - o 373';m:t‘
Probe Body Dlar;e;; - N 10mm~‘
Tip Length 1 9mm
Tip Diameter . N ] 2._5mm
Probe;lp to Se;:x Callbratlon Polnt » R — 1m; :
Prob:n.; Sansor\—l Callbratton Pomt - - - 1.n-1_m
;ro;; Tip to S;ns‘or—z Calibration Pomt iiiii o "lmm
Recor;mmem;ed Measur;nent Dnsta:;c; from Surface 1 4mn; "
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Appendix A: DAE & Probe & Dipole Calibration Certificate

1.3. D750V3 Dipole Calibration Certificate

*  In Collsboration with
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A CNAS tx
Add: No.$1 Xueyuan Rood, Haidian District, Beiging. 10019), China % ¥ CALIBRATION
Teb +86-10-6234633:2079  Fox: +86-10-62304633-2504 "'{,@ CNAS LOSTO
E-mail: ottd@chinattl.com atp/fwww.chinattl.cn

Client GTI Certificate No: ~ 218-60132

Object D750V3 - SN: 1105

Calibration Procedure(s) FF-211-003.01

Calibration date August 27, 2018
This calibration Certificate 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%.

Calibration Equipment used (M&TE criticai for cafibration)

Primary Standards 1D# Cal Date{Calibrated by, Certificate No ) Scheduled Caibration
Power Meter NRVD 102083 22-Sep-17 (CTTL, No.J18X08809) Sep-18
Powersensor NRV-ZS | 100585 22-Sep-17 (CTTL, No.J 16X06809) Sep-18
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAG No.EX3-3617_Jan17) Jan-18
DAE4 SN 1331 19-Jan-17(CTTL-SPEAG No.Z17-97015) Jan-18
Secondary Standards D# Cal Date(Calibrated by, Certificats No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  13-Jan-17 (CTTL, No.J17X002886) Jan-18
Network Analyzer ES071C | MY48110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18

Name Function Signature

Galkratad by Zhao Jing SAR Test Engineer A5

Reviewed by Lin Hao SAR Test Engineer ﬁ #

Approved by; Qi Dianyuan SAR Project Leader %_/
Issued: August 30, 2018
This calibration certificate shall not be reproduced except in full without writien approval of the laboratory
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Appendix A: DAE & Probe & Dipole Calibration Certificate

TTL LShatt—

Add! No.51 Xueyuan Rood, Haidin District, Beijiag, 100191, China
Tel: +86-10-62304633-207% Fax: +86-10-62304633-2504
E-muail; cttdagchinanl.com hutpe//www.chinatl.cn

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, 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.

o 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 nomal distribution
Corresponds fo a coverage probability of approximately 95%.

Centificate No: Z18-60132 Page20f'8
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Appendix A: DAE & Probe & Dipole Calibration Certificate

In Collsboration

TTL.

with
LABORATORY
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CALIBRATION

Add: No.51 Xueyuan Road, Hasdian District, Beijing, 100191, China

Tel: +86-10-62304633-2079
E-mail: cttldchinan) com

Fux: +86-10-62304633-2504
hope/www chinattl en

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS52 52.10.1.1476
Extrapolation Advanced Extrapolation
Phantom Tripie Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mhoim
Measured Head TSL parameters (220+0.2)°C 41.7+6% 0.89 mho/m £ 6 %
Hoad TSL temperature change during test <10°'C — —
SAR result with Head TSL
SAR averaged over1 ¢n' (1 g) of Head TSL Condition
SAR measured 250 mW input power 207mWi/g
SAR for nominal Head TSL parameters nomalized to 1W 8.30 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢ (10 g) of Head TSL Condition
SAR measured 250 mW Input power 135mWig
SAR for nominal Head TSL parameters normalized fo 1W 541 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.86 mho/m
Measured Body TSL parameters (220202)°C 557+86% 0.85 mho/m+6 %
Body TSL temperature change during test <10°C - -
SAR result with Body TSL
SAR averaged over1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 216mWig
SAR for nominal Body TSL parameters normalized to 1W 8.70 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢~ (10 g) of Body TSL Condition
SAR measured 250 mW input power 145mW /g
SAR for nominal Body TSL parameters normalized to 1W 5.83 mW /g £18.7 % (k=2)
Certificate No: Z18-80132 Page 3 of &
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Appendix A: DAE & Probe & Dipole Calibration Certificate

. In Collsboration with

TTL S—

Add: No.51 Xucyuan Road, Husdian Distric, Beijing, 100191, China
Tek: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ettl@chinattl com http/Awww.chinattl en

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 50.50- 4.34jQ

Return Loss -27.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.40- 4650

Return Loss - 26.0dB

General Antenna Parameters and Design

Electrical Deiay {one direction) 1.138ns ]

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 semingid 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

Centificate No: Z18-80132 Page ¢ of 8
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Appendix A: DAE & Probe & Dipole Calibration Certificate

. In Collaboration with

777 2L & a8 g

CALIBRATION LABORATORY

Add: No.51 Xueyunn Road, Huidian District, Beijing, 10019), China

Tel: +86-10-6230M633-2079 Fox: +B6-10-62304633-2504
E-mnil: cetl@chinatt] com hup:iwww.ehinattl.cn
DASYS Validation Report for Head TSL Date: 08.27.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1105
Communication System; UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; a = 0.886 S/m; &, = 41.66; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(10.05. 10.05, 10.05); Calibrated: 1/23/2018:

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

« Electronics: DAE4 Snl331; Calibrated: 1/19/2018

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=3Smm, dz=5mm

Reference Value = 53.94 V/m: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.20 Wrkg

SAR(1 g) = 2.07 W/kg; SAR(10 g) = 1.35 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

dB
0

-2.10
-4.20
-6.30

-8.40

0 dB=2.80 W/kg = 4.47 dBW/kg

Cenificate No: Z18-80132 Page 5 of 8
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Add: No 51 Xueyuan Rood, Husdian District, Betjing, 100191, China
Tel; +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-muail: eetliichinan),com hittpe//www chinartl.en

Impedance Measurement Plot for Head TSL

Tri Sii Log Mag 10,0008/ s&F 000008 [F1] '
3900 =y 75.00000 Wiz 37,343 98

£0.00
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0. 00 '
0.000 !i
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~-20.00
30,00

~40.00

-%0.00
-
PEN 511 Swmith (Be)x) Scale 1.000uU [F1 Del)

>1 750.00000 MMz 10,484 0 -4.3415 0 40, 874-pF N
~
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r. In Collaboration with
777 2P & 3 9
v CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

lel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttli@chinattl.com hitpe/Iwww.chinattl.cn
DASYS Validation Report for Body TSL Date: 08.27.2018

l'est Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1105
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; ¢ = 0,952 S/m; &, = 55.68; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

» Probe: EX3DV4 - SN3617: ConvF(9.8, 9.8, 9.8); Calibrated: 1/23/2018:

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Snl1331; Calibrated: 1/19/2018

o Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

o«  Measurement SW: DASYS2, Version 52,10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 53.96 V/im: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.21 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.86 Wikg

dB
0

-1.93

-3.86

-5.80

-1.73

-9.66

0 dB=2.86 W/kg = 4.56 dBW/kg

Centificate No: Z18-60132 Page Tof 8
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Add: No.51 Xueyuan Road, Haidian District, Beifing, 100191, China
Tel: «86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mal: ettleichinatt] com hap/iwwwchinattl.en

Impedance Measurement Plot for Body TSL

Trl 511 Log Nag A0,00us/ nef 0.00CdB [FiJ

99,90 =173, 00000 Wz 36,016 98
40,00

40,00

~30.00

n X FN
PEEN =11 wvith (R+9x) scals 1.0000 [F1 0el)
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Appendix A: DAE & Probe & Dipole Calibration Certificate

Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval can be

extended.
Justification of Extended Calibration SAR Dipole D750V3
Head
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-08-27 -27.2 / 50.5 / 4.34 /
2019-08-20 -26.8 -1.47 49.2 -1.30 4.37 0.04
2020-09-15 -26.4 -2.94 48.7 -1.80 4.44 0.10
Body
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-06-05 -26.0 / 48.4 / 4.65 /
2019-06-20 -25.5 -1.92 46.7 -1.70 4.69 0.04
2020-09-15 -25.1 -3.46 46.1 -2.30 4.71 0.06
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Appendix A: DAE & Probe & Dipole Calibration Certificate

1.4. D835V2 Dipole Calibration Certificate

*  In Collsboration with

Add: No.S1 Xueyuan Road, Haidian District, Beijing, 100191, China ",/\//\\C

Fax: +86-10:62304633-2504 “ha,
Hupo/www.chinatl co

Tel; +86-10-6234633-2079
E-mail: citl@chinant com

Client ____GTI

pages and are part of the certificate.

humidity<70%.

Object DB35V2 - SN:4d134
Calibration Procedure(s) FE-Z11-003-01

Calibration Procedures for dipole validation kits
Calibration date: October 10, 2018

This calibration Cerfificate 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

All calibrations have been conducted in the closed laboratory facility: environment temperature(2243)C and

Calibration Equipment used (M&TE critical for calibration)

PR
AR

CALIBRATION
CNAS LDS70

‘\
el

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter  NRP2 101919 27-Jun-17 (CTTL, No J16X04777) Jun-18
Power sensor NRP-Z91 101547 27-Jun-17 (CTTL, No.J16X04777) Jun-18
Reference Probe ES3DV3 | SN 3149 15-Apr-17(CTTL-SPEAG No.J16-97035) Apr-18
DAE4 SN 777 22-Aug-17(CTTL-SPEAG N0.Z16-97138) Aug-18
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  01-Feb-17 (CTTL, No.J16X00893) Jan-18
Network Analyzer ES071C | MY48110673  26-Jan-17 (CTTL, No.J16X00894) Jan-18
Name Function Signature
Calibrated by: . RAN 44N
rated by Zhao Jing 'SAR Test Engineer 5 4{/ X
T QiDianyusn  SAR Project Leader — A
Approved by Liu Wei

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

‘Deputy Diractor of SEM Department %M’
Issued: October 14, 2018

Certificate No: Z18-60195
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Appendix A: DAE & Probe & Dipole Calibration Certificate

7L S —

Add: Ne.51 Xucyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-6230:4633-23(M

E-mail: cttb@chinattd com Hutp://www.chinattl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,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, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e 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
paraliel 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.

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

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

e 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: Z18-60195 Page2 ot 8
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LABORATORY
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CALIBRATION

Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China

Tel: +86-10-62304633-2079
E-muil: cttl@chinattl.com

Fax: +86-10-62304633-2504
Hup:/www.chinattl.cn

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 521011478
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
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 220°C 415 0.80 mho/m
Measured Head TSL parameters (220£02)°C 413+6% 0.89 mho/m £6 %
Head TSL temperature change during test <10°'C - aee
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 237TmW!/g
SAR for nominal Head TSL parameters normalized to 1W 9.54 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 156mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.27 mW /g £ 20.4 % (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 (220+02)°C 55446 % 0.98 mho/m £6 %
Body TSL temperature change during test <1.0°'C - -
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 236mW/g
SAR for nominal Body TSL parameters normalized to 1W 9.49 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 1.57mW/g
SAR for nominal Body TSL parameters normalized to 1W 6.31 mW /g £ 20.4 % (k=2)
Certificate No: Z18-60195 Page3of 8
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* In Collsboration with
Tn CALIBRATION LABORATORY
Add: No.31 Xueyouan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinatt].com Http://www.chinattl.cn

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.90- 1.71jQ
Retumn Loss -34.4d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.90-3.12)0
Retumn Loss - 29.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.499 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

Certificate No: Z18-60195 Page 4 of 8
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‘ CALIBRATION LABORATORY

Add: No.51 Xueyunn Road, Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cntl@chinmtl.com Hitp2/www.chinattl cn

DASYS Validation Report for Head TSL Date: 10.10.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d134
Communication System: UID 0, CW: Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; o = (0.892 S/m; g, = 41.33; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

¢ Probe: ES3DV3 - SN3149; ConvF(6.13, 6.13. 6.13); Calibrated: 4/15/2018:
« Sensor-Surface: 3mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn777; Calibrated: 2018-08-22

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial; 1161/1

* Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,

dy=5mm, dz=5mm

Reference Value = 55.72V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 3.52 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.56 Wikg
Maximum value of SAR (measured) = 2.77 Wikg

dB
0

-2.07

-4.14
-6.20
-8.27
-10.34
0dB =2.77 W/kg = 4.42 dBW/kg
Certificate No: Z18-60195 Page 5 of 8
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Add: No.51 Xueyuan Road, Hudion District, Betjing. 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Http//www.chinattl.on

Impedance Measurement Plot for Head TSL
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Add: No.51 Xuveyuan Road, Haidinn District, Betjing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-623(M633-2504
E-mail: cttl@chinattl.com Http:/‘www.chinattl.cn
DASYS Validation Report for Body TSL Date: 10.08.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d134
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; o = 0.964 S/m; g, = 55.42; p = 1000 kgi‘m"
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

e Probe: ES3DV3 - SN3149; ConvF(6.13, 6.13, 6.13); Calibrated: 4/15/2018;

e Sensor-Surface: 3mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn777; Calibrated: 2018-08-22

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e Measurement SW: DASY352, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 53.72 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.41 W/kg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 2,74 Wikg

dB
0

-1.92

0 dB =274 W/kg =4.38 dBW/kg

Certificate No: Z18-60195 Page 7 of 8
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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-mail: ctk@chinatl com Hitp/'www.chinattl en

Impedance Measurement Plot for Body TSL
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Appendix A: DAE & Probe & Dipole Calibration Certificate

Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval can be

extended.
Justification of Extended Calibration SAR Dipole D835V2
Head
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-10-10 -34.4 / 50.9 / 1.71 /
2019-09-10 -33.7 -2.03 49.5 -1.40 1.82 0.11
2020-09-23 -33.5 -2.62 49.2 -1.70 1.85 0.14
Body
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-06-05 -29.5 / 48.9 / 3.12 /
2019-09-10 -28.4 -3.73 47.3 -1.60 3.33 0.21
2020-09-23 -28.1 -4.75 47.5 -1.40 3.36 0.24
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Appendix A: DAE & Probe & Dipole Calibration Certificate

1.5. D1750V2 Dipole Calibration Certificate

h’ In Collaboration with Y, ch AT
(& N /f
&777 5 p e a g A
S~ CALBRATION LABORATORY CN As
Add: No.51 Xueyusn Road, Haidian District, Beijing, 100191, China ,, \~ W-'ERAT'O“
Tel: A86-10-62304633-2079  Fax: +86-10-62304633-2504 “Dnf 1 W CNAS L0570
E-muil: cttb@@chinattl.com lutpiwww.chinattl.co
Client GTI Certificate No: Z18-60159
CALIBRATION CERTIFICATE
Object D1750V2 - SN; 1110
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: June 7, 2018

This calibration 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.

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 D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 01-Nov-17 (CTTL, No.J17X08756) Oct-18
Power sensor NRV-Z5 | 100542 01-Nov-17 (CTTL, No.J17X087586) Oct-18
Reference Probe EX3DV4 | SN 7464 12-Sep-17(SPEAG No.EX3-7464_Sep17) Sep-18
DAE4 SN 1525 02-Oct-17(SPEAG No.DAE4-1525_Oct17) Oct-18
Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer ES071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Signature
Calieated by: Zhao Jing SAR Test Engineer —z( '
Reviewsd by: Lin Hao SAR Test Engineer rﬂfﬁ 7%

Approved by: Qi Dianyuan SAR Project Leader %

Issued: June 11, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60159 Page 1 of 8
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r" In Collsboration with

Add: No.51 Xueyuan Road, Haidian District, Bedjing, 100191, China
Tel: +86-10-62304633-2079 Fax; +86-10-62304633-2504

E=mail: ettl@chinattl com http:/www chinattl.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The 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.

o 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.

e 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.

e 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 muitiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z18-601359 Page20of§
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. In Collsboration with

I

Add: No.51 Xveyuan Road, Husdian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: cttl@chinatt.com hetp://wwsy.chinattl cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.10.1.1478
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mho/m
Measured Head TSL parameters (220+£02)°C 412+8% 1.33 mho/m £6 %
Head TSL temperature change during test <1.0°C e eee
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.06mW/g
SAR for nominal Head TSL parameters normalized to TW 371 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm' (10 g) of Head TSL Condition
SAR measured 250 mW input power 490mW/g
SAR for nominal Head TSL parameters normalized to 1W 19.9 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 534 1.48 mho/m
Measured Body TSL parameters (220£02)°C 5206 % 1.53 mho/m £ 6 %
Body TSL temperature change during test <1.0°C eee e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 95TmW/g
SAR for nominal Body TSL parameters normalized to 1W 374 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 511mW/g
SAR for nominal Body TSL parameters normalized to 1W 201 mW /g £ 18.7 % (k=2)
Certificate No: Z18-60159 Page 3 of &

35 of 68




Appendix A: DAE & Probe & Dipole Calibration Certificate

*  In Collaboration with

1771 :T“;%LE_

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, Chinn
Tel: +86-10-62304633-2079 Fox: +86-10-62304633-2504
E-mail: ctti@chinattl.com hetp:/iwww.chinattl.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49,80+ 3.90 0
Return Loss -28.2dB

Antenna Parameters with Body TSL

Impedance, transformed fo feed point 46.2Q0-1.08j0
Return Loss -27.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.081 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

Certificate No: Z18-60159 Page 4 of 8
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r- In Collsboration with
{7}1 :umnouel.no:mm

Add: No.§1 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: <86-10-62304633-2079 Fax: +86-10-62304633-2504
E<mmil: ettl@chinattl.com htp:/fwww.chinattl.cn

DASYS Validation Report for Head TSL Date: 06.07.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1110
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o = 1.332 S/m; &, = 41.23; p = 1000 kg/m’
Phantom section: Right Section
DASYS5 Configuration:

« Probe: EX3DV4 - SN7464; ConvF(8.7, 8.7, 8.7) @ 1750 MHz; Calibrated:
9/12/2017

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

» Electronics: DAE4 Sn1525; Calibrated: 10/2/2017

« Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

o Measurement SW: DASYS2, Version 52.10 (1); SEMCAD X Version 14.6.11
(7439)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Value = 96,57 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) = 9.06 W/kg; SAR(10 g) =4.9 W/kg

Maximum value of SAR (measured) = 13.7 W/kg

-3.25

-6.50

-9.75

-13.00

L.
16.25

0 dB = 13.7W/kg = 11.37 dBW/kg
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Add: No.5I Xueyuan Roed, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E«mail: cttl@chinattl.com hitp//www.chinattl.cn

Impedance Measurement Plot for Head TSL
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’ In Collsboration with
CALIBRATION LABORATORY

Add: No,51 Xueyunn Road, Haidian District, Reifing, 100191, China
Tel; +86-10-62304633-2079 Fax: +86-1062304633-2504
E=mail: ctti@chinattl.com hutp://www.chinattl.cn

DASYS Validation Report for Body TSL Date: 06,06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1110
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; ¢ = 1.533 S/m; &, = 51.99; p = 1000 kg/m’
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(8.6, 8.6, 8.6) @ 1750 MHz; Calibrated:
9/122017

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

« Electronics: DAE4 Sn1525; Calibrated: 10/2/2017

o Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial; 1062

* Measurement SW: DASYS52, Version 52,10 (1); SEMCAD X Version 14.6.11
(7439)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=3mm, dz=5mm

Reference Value = 84.03 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(I g) = 9.57 W/kg: SAR(10 g) = 5.11 W/kg

Maximum value of SAR (measured) = 14.7 Wikg

dB8 [

-9.82

-13.09

-16.36 .

0 dB =14.7 W/kg = 11.67 dBW/kg
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CALIBRATION LABORATORY

Add: No.51 Xueyoan Road, Haidinn District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: <86-10-623(M633-2504
E-mail: enb@chinmttl com htipiwww.chinattl.cn

Impedance Measurement Plot for Body TSL
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Appendix A: DAE & Probe & Dipole Calibration Certificate

Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval can be

extended.
Justification of Extended Calibration SAR Dipole D1750V2
Head
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-06-07 -28.2 / 49.8 / 3.90 /
2019-06-24 -27.7 -1.77 48.7 -1.10 4.02 0.12
2020-07-20 -27.5 -2.48 48.5 -1.30 4.11 0.21
Body
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-06-07 -27.7 / 46.2 / 1.09 /
2019-06-24 -27.1 -2.17 454 -0.80 1.12 0.03
2020-07-20 -27.2 -1.81 455 -0.70 1.17 0.08
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1.6. D1900V2 Dipole Calibration Certificate

*  InCollsboration with WYy,
TTL s o8 g S P 15
CALIBRATION LABORATORY

CNAS & L

Add: No.51 Xueywan Roud, Husdian Diserie, Beiiing, 100191, China 7 TN v CALIBRA
Tel: +86-10-623046332079  Fasc +86-10-62304633-2504 AT CNAS L0s70
E-mail; cttlinchimatt] com hittpAwww.chanatt] o

Client GTl

Caiibration Procedure(s)

pages and are part of the cerfificate

hurmidity<70%.

Object D1800V2 - SN: 5d115

FF-Z11-003-01
(Calibration Procedures for dipote vahidation kits

Calibration date: August 26, 2018
This calibration Certificate documents the traceability to national standards, which realze the physical units of
measuraments(Sl). The measurements and the uncertainties with confidence prabablity are given on the following

All calibrations have been conducted in the closed iaboratory facility environment temperature(2223)C and

Calibration Equipment used (MATE critical for calibration)

CIRIR = 21080133

Primary Standards ID#

Cal Date(Calibrated by, Certificate No,) Scheduled Calibration

Power Meter NRVD 102083
Power sensor  NRV-Z5 | 100595
Reference Probe EX3DV4 | SN 3617
DAE4 SN 1331

Secondary Standards 1D #

22-Sep-17 (CTTL, No.J16X06808) Sep-18
22-Sep-17 (CTTL, No.J18X05808) Sep-18
23-Jan-17(SPEAG No EX3-3617_Jant7) Jan-18
18-Jan-17(CTTL-SPEAGN0.Z17-97015) Jan-18

Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Signal Generator E4438C | MY48071430 13-Jan-17 (CTTL, No.J17X00288) Jan-18
Network Analyzer ESO71C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signn?ure
Caibrated by 2Zhao Jing. 'SAR Test Enginser ﬁt
Reviewed by. Lin Hao SAR Test Enginaer wﬂf}%} _
o AR,
Approved by: 010‘3‘10 wan SAR Project '- o1 Leader 8

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

Issued: August 30. 2018

Certificate No: Z18-60133
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*  In Collsboration with
CALIBRATION LABORATORY
Addi No.51 Xueyuan Road, Haidian District, Beijing, 100191, Chins

Tel: +86-10-62304633-2074 Fax: +86-10-62304633-2504
E<mail: ceti@chinattl.com hrp:/www.chinattl cn

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
B6GHz)", July 2016

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

d) KDB865664, 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 fiat 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.

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

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

s SAR 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 muiltiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z18-80133 Page 20f'8
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*  In Collaboration with

o ommeag

Add: No. 51 Xueyuan Roud, Huidian District, Beijing. 100191, China
Tek: +86-10-62304633-207% Fax: +86-10-62304633-25(M

E-muil: ctt¥achinatt]. com bttpe//www.chinattl.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.10.1.1478
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5,1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220+02)C 399:8% 141 mho/m6 %
Head TSL temperature change during test <10°C e e
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.0mW/g
SAR for nominal Head TSL parameters normalized to 1W 39.8 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5186mW/g
SAR far nominal Head TSL parameters normalized to 1W 20.6 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220:202)°C 536+6% 1.53 mho/m £ 6 %
Body TSL temperature change during test <1.0°C - e
SAR result with Body TSL
SAR averaged over1_cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1mW/g
SAR for nominal Body TSL parameters normalized to 1W 40.3mW /g + 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 530mWig
SAR for nominal Body TSL parameters normalized to 1W 21.2mW /g £ 18.7 % (k=2)

Certificate No: Z18-60133 Page 3 of 8
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*  In Collsboration with
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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-mail: cul@chinan).com hetp:/fwww,chinustl.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5220+ 6.65)Q
Retun Loss -23.3d8

Antenna Parameters with Body TSL

Impedance, transformed lo feed point 49.70+ 8.08j02
Return Loss -21.9d8

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1308 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 stili according to the Standard

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

Additional EUT Data
LManufadured by [ SPEAG
Centificate No: Z218-80133 Page 4 of &
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\, CALIBRATION LABORATORY

Add: No.51 Xoeywan Road, Haidian District, Beijing, 100191, China
fel: +86-10-62304633-2079 Fax: +86-10-62304633-284
E-mail: extlg@chinanl com http:/www.chinatt).en

DASYS Validation Report for Head TSL Date: 08.26 2018
l'est Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d115
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz: 6 = 1.413 $/m; &r = 39.85; p = 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe; EX3DV4 - SN3617; ConvF(8.26, 8.26, 8.26); Calibrated: 1/23/2018;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sni331; Calibrated: 1/19/2018
« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial; 1161/1
o  Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)
System Performance Check/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.78 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 19.3 Wikg
SAR(I g) = 10 W/kg: SAR(10 g) = 5,16 W/kg
Maximum value of SAR (measured) = 15.8 W/kg

-3.58
-7.16
-10.75

-14.33

-17.91

0 dB =158 W/kg = 11.99 dBW/kg
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, Chinn
Tel: +86-10-62304633-2079 Faxi +86-10-62304633-2504
E-mail: cttl@chinatlcom htp/fwww.chinuttl.cn

Impedance Measurement Plot for Head TSL
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r\' in Collaboration with
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!‘\/ CALIBRATION LABORATORY

Add: No. 51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: *86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinanl.com hetpo/iwww.chinatth.cn
DASYS Validation Report for Body TSL Date: 08.26,2018

T'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d115
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; o = 1,528 S/m; ¢, = 53.55: p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

o Probe: EX3DV4 - SN3617: ConvF(7.95, 7.95, 7.95); Calibrated: 1/23/2018:
« Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1331; Calibrated: 1/19/2018

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o  Measurement SW: DASYS2, Version 532,10 (0): SEMCAD X Version 14.6.10

(7417)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.01 Vim; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.3 W/kg
Maximum value of SAR (measured) = 15.6 W/kg

dB
0

-3.49

6.97

-10.46

-13.94

-17.43

0dB =156 Wkg=11.93 dBW/kg
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Add: No.31 Xueyuan Road, Haldisn District, Beijing, 100191, Chinn
Tel: «86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cntl@@chinatl.com httpe/fwww.chinattl.cn

Impedance Measurement Plot for Body TSL

Trid 313 Log Mag 10,0000/ Ref 0,00008 [FiJ

.
0.0 571, 9000000 Gne ~31.890 08
40.00

30.00
20.00
10.00

0. o0 N

«10.00

-20.00 |

30. 00

~-40,00 |

-50.00 ¢  ~
DR =21 smith (Re)x) scate 1.0000 (71 Dell

»1 1,9000000 Guz 49,731 0 8.0816 0 676.95-pF %
e

Certificate No: Z18-60133 Page 8 of &

49 of 68




Appendix A: DAE & Probe & Dipole Calibration Certificate

Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval can be

extended.
Justification of Extended Calibration SAR Dipole D1900V2
Head
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-08-26 -23.3 / 52.2 / 6.65 /
2019-08-29 -22.7 -2.58 51.0 -1.20 6.82 0.17
2020-09-15 -22.5 -3.43 51.1 -1.10 6.85 0.20
Body
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-08-26 -21.9 / 49.7 / 8.08 /
2019-08-29 -21.5 -1.83 48.4 -1.30 8.14 0.06
2020-09-15 -21.5 -1.83 48.2 -1.50 8.17 0.09
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1.7. D2450V2 Dipole Calibration Certificate

*  In Collaboration with

777 !_n_r_l._n_

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail; ottlf@ chinatt]. com Hirp:/fwww chiputt).en
» Clnt

RN

c‘N A s‘ WRE L

CALIBRATION
CNAS L0570

Object D2450V2 - SN: 928
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits
Calibration date: October 12, 2018

This calibration 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.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101819 27-Jun-17 (CTTL, No.J16X04777) Jun-18
Power sensor NRP-Z91 | 101547 27-Jun-17 (CTTL, No.J18X04777) Jun-18
Reference Probe ES3DV3 | SN 3149 15-Apr-17(CTTL-SPEAG,No.J16-87035) Apr-18
DAE4 SN 777 22-Aug-17(CTTL-SPEAG,N0.216-97138) Aug-18
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-17 (CTTL, No.J16X00893) Jan-18
Network Analyzer E5071C | MY46110673 26-Jan-17 (CTTL, No.J16X00894) Jan-18
Name Function Signature
S waio by: Zhao Jing  SAR Test Engineer 541
Reviewed by: Qi Dianyuan SAR Project Leader W T
Approved by: Liu Wei Deputy Director of SEM Department ﬁk’% .

Issued: October 14, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60198 Page 10f8
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.
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CALIBRATION LABORATORY
Add: No.51 Xucyunn Road, Haidian District, Bcijing. 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-6230M633-25(4

E-mail: ettl@chinattl, com Hup://www.chinatil.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The 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.

e 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.

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

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

o 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: Z18-60198 Page 2 0f 8

52 of 68



Appendix A: DAE & Probe & Dipole Calibration Certificate

77TL ;_n_j::_n_

Add: No.51 Xueyuan Road, Haldian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: citd@chinattl com Http://www.chinattl.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 521011476
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were ed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220+02)°C 380+8% 1.78 mho/m £ 6 %
Head TSL temperature change during test <1.0°C e -
SAR result with Head TSL
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 126mWi/g
SAR for nominal Head TSL parameters normalized to 1W 51.9 mW /g % 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power B808mW/g
SAR for nominal Head TSL parameters normalized to 1W 244 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (220+02)"C 529+8% 1.92 mho/m+86 %
Body TSL temperature change during test <10°C —_ —_
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 126mW/g
SAR for nominal Body TSL parameters normalized to 1TW 50.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 586 mWi/g
SAR for nominal Body TSL parameters normalized to 1W 23.9mW /g £ 20.4 % (k=2)
Certificate No: Z18-60198 Page 3 of 8
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Add: No.51 Xueyuan Road, Haidian District, Bedjing, 100191, China

Tel: +86-10-62304633-2079 Fux: +86-10-62304633-2504
E-mail: cttl@chinattl.com Hup://www.chinattl.cn

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.50+ 4.52|Q

Return Loss -25.9dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.10+ 5.39j0

Return Loss -25.3dB
General Antenna Parameters and Design

Electrical Delay (one direction) 12683 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

Certificate No: Z18-60198
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Add:; No.51 Xueyvan Road, Haidmn District, Beijing, 100191, China
Tel: +86-10-6230M633-2079 Fax: +86-10-62304633-2504
E<mail: cttl@chinattl com Hutp://www.chimuttl.cn

DASYS Validation Report for Head TSL Date: 10.12.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 928
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.777 S/m; er = 39.03. p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS35 Configuration:

o Probe: ES3DV3 - SN3149; ConvF(4.51, 4.51, 4.51); Calibrated; 4/15/2018;

» Sensor-Surface: 3mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn777; Calibrated: 8/22/2018

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

» Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 100.2 V/im; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.08 W/kg

Maximum value of SAR (measured) = 16.9 W/kg

dB
0

-4.36

-8.72

-13.07

-17.43

-21.79

0 dB = 16.9 W/kg = 12.28 dBW/kg
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Impedance Measurement Plot for Head TSL
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax: +8610-62304633-2504
E~mail: ettl@chinattl.com Hup//www.chinattl.co
DASYS Validation Report for Body TSL Date: 10.12.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 928
Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.923 S/m; &= 52.91: p= 1000 kg/m’
Phantom section: Left Section

DASYS Configuration:

¢ Probe: ES3DV3 - SN3149; ConvF(4.23, 4.23, 4.23); Calibrated: 4/15/2018;

« Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn777; Calibrated: 8/22/2018

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e« Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5Smm

Reference Value = 97.26 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 24.6 W/kg

SAR(1 g) = 12.6 W/kg; SAR(10 g) = 5.96 W/kg

Maximum value of SAR (measured) = 16.6 W/kg

dB
0

-4.20

-8.40

-12.59

-16.79

20.99 | >
0 dB = 16.6 W/kg = 12.20 dBW/kg
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Impedance Measurement Plot for Body TSL
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Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval can be

extended.
Justification of Extended Calibration SAR Dipole D2450V2
Head
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-10-12 -25.9 / 545 / 4.52 /
2019-10-20 -25.1 -3.08 53.2 -1.30 4.77 0.25
2020-10-09 -25.3 -2.32 53.5 -1.00 4.77 0.25
Body
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-10-12 -25.3 / 51.1 / 5.39 /
2019-10-20 -24.5 -3.16 50.4 -0.70 5.54 0.15
2020-10-09 -24.7 -2.37 50.6 -0.50 5.56 0.17
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1.8. D2600V2 Dipole Calibration Certificate

*  In Collaboration with \w: *’“w
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777 LLLLL%CNASIRFA

Add: No.ST Xueyuan Road, Haidian District. eijing. 100191, China
Tel: +86-10-62304633-2079  Fax: +86-10-62304613.2504 m“ CNAS LOSTO
E=mail: ml‘jkhipunl.wm Ittp U www chinastl cn

Object D2600V2 - SN: 1126
Calibration Procedure(s) FF-Z11-003-01

Calibration Precedures for dipole validation kits
Calibration date August 28, 2018

This calibration 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 an the following
pages and are part of the cerlificate.

All calibrabons have been conducted in the closed laboratory facility: environment temperature(22+43)C and
humidity<70%

Calibration Equipment used (M&TE catical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No)  Scheduled Calibration
Power Meter NRVD 102083 22-Sep-17 (CTTL, No.J16X06809) Sep-18
Power sensor NRV-Z25 100585 22-Sep-17 (CTTL, No.J16X06808) Sep-18
Reference Probe EX3DV4 | SN 3617 23-Jan-17(SPEAGNo.EX3-3617_Jan17) Jan-18
DAE4 SN 1331 18-Jan-17(CTTL-SPEAG N0.217-87015) Jan-18
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-17 (CTTL, No.J17X00288) Jan-18
Network Analyzer E5071C | MY461106873  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
oy, Zhao Jing SAR Test Engineer £
Reviewed by. Lin Hao ' SAR Test Engineer

Approved by; Qi Dianyuan 'SAR Project Leader

lssued: Septamber 2, 2018
This calibration certificate shail not be reproduced except in full without written approval of the laboratory

Certificate No: Z18-80135 Page 1 of 8
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Add: No.51 Xueyuan Road. Haldian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fux: +86-10-62304633-2504

E-mail: et ehinattl com http//www.chinanl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMXx,y,z
N/A 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, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

d) KDB865664, 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 fiat 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.

e 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: Z18-60135 Page 2 of §
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Add: No. 51 Xueyunn Rood, Haidsan Distnct, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E«mail: cttig@chinatl.com htpuwww.chinatthen
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS52 52.10.1.1476
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20*C 39.0 1.96 mha/m
Moasured Head TSL parameters 220:02)°C 387:6% 1.97 mhoim £ 6 %
Head TSL temperature change during test <10°C - -
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 144mW/g
SAR for nominal Head TSL parameters normalized to 1W 57.4 mW /g £ 18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 8§51 mWl/g
SAR for nominal Head TSL parameters normalized to 1W 26.0 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.18 mho/m
Measured Body TSL parameters (22020.2)°C 519+6% 2.17 mho/m £ 6 %
Body TSL temperature change during test <10°C — i
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 135mW/g
SAR for nominal Body TSL parameters normalized to 1W 53.8 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 599mW/g
SAR for nominal Body TSL parameters normalized to 1W 23.9mW /g £ 18.7 % (k=2)
Certificate No: Z18-60135 Page 3 of 8
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.30- 5.20)Q
Return Loss -25.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4560-4.12)0
Return Loss -24,0d8

General Antenna Parameters and Design

Electrical Delay (one direction) J 1.256 ns J

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

Cenrtificate No: Z18-60135 Pagedof 8

63 of 68



Appendix A: DAE & Probe & Dipole Calibration Certificate

r\' in Collaboration with
‘TTL s p e ag

Add: No.S1 Xueyuan Road, Haidian District, Beijing, 100191, China
Tek: +86-10-62304633-2079 Fax: *86-10-62304633.2504
E-mail: cttd@ chinmtl.com hatp//www.chinantl en

DASYS Validation Report for Head TSL Date: 08.29.2018
T'est Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1126
Communication System: UID 0, CW: Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz: o = 1.968 S/m; er = 38.68; p = 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN3617; ConvF(7.3, 7.3, 7.3); Calibrated: 1/23/2018;

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

« Electronics: DAE4 Snl1331; Calibrated: 1/19/2018

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o  Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14,6.10
(7417)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5Smm

Reference Value = 102.4 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.51 W/kg

Maximum value of SAR (measured) = 24.6 W/kg

0dB = 24.6 W/kg = 13.91 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl %11 cog Mag 10.00dn/ Ref 0,00008 [(Fi]
30.90 57 —3.$600000 Gz <35,100 98
40.00

30.00
30.00
10,00
0. 000 )

10.00

-20.00

50.00

~40.00

-50.00 ¢ Y
P =11 saith (Redx) Scale 1.000u {FL Del)

>L 2.6000000 Ghx 48.306 0 -5.2979 0 INTIEpF
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DASYS Validation Report for Body TSL Date: 08.29.2018

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1126
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2600 MHz; o = 2,166 S/m; &, = 51.94; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63,19-2007)

DASYS Configuration:

* Probe: EX3DV4 - SN3617: ConvF(7.48, 7.48. 7.48); Calibrated: 1/23/2018;

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn1331: Calibrated: 1/19/2018

s Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5Smm

Reference Value = 76.81 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.6 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 5.99 W/kg

Maximum value of SAR (measured) = 23.5 W/kg

dB
0

-4.72

-9.44

-14.17

-18.89

L.

-23.61

0 dB =23.5 W/kg = 13.71 dBW/kg
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Impedance Measurement Plot for Body TSL

["7r1 5131 Log Mag 10.00d8/ hef 0.000de [Fi)

30,00 o R 5060 Gz =33, 50Y 38
20,00
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20.06
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-20.00

30.00

40.00

-50.00 * &
P 511 seith (Refx) Scale 10000 [F1 pell
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1

Certificate No: Z18-80135 Page 8 of 8

67 of 68




Appendix A: DAE & Probe & Dipole Calibration Certificate

Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, within 20% of prior calibration), and in

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval can be

extended.
Justification of Extended Calibration SAR Dipole D2600V2
Head
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-08-29 -25.1 / 48.3 / 5.20 /
2019-09-10 -24.3 -3.19 47.1 -1.20 5.42 0.22
2020-10-07 -24.7 -1.59 46.8 -1.50 5.45 0.25
Body
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (johm) (johm)
2018-08-29 -24.0 / 45.6 / 4.12 /
2019-09-10 -23.6 -1.67 444 -1.20 4.33 0.21
2020-10-07 -23.5 -2.08 44.2 -1.40 4.36 0.24
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