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Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parametars
* OC Voltage Measurement: Calibration Factor assessed for Use in DASY ayslem by
comparisen with a calibrated instrument traceable to national standards, The figure givan
corresponds o the full scals range of the voltmeter in the respective range.

= Connector angie: The angle of the connaclor is assossad measuring the angle
mechanically by a tool inserted. Unca nainty is not required,

*  The following parameters as decumanted in the Appendix contain technical infarmation as a
result frem the performance test and require no uncertainty.

v OC Vollage Measurement Linearity: Verification of the Linearity at +10% and -10%, of
the nominal calibration voltage. Influence of offsat vizltage is included in this
measurament,

= Comman moda sensifivity: Influence of 8 positive or negative commen mode voltage on
the differential measurement.

»  Channel separalion: Influence of a voltage on the neighlbor channals nat subject to an
input voltage.

*  AD Converter Values with inputs shorled: Values on the internal AD converter
correspanding to Zeno input voitage

= Input Offset Measurerment Outout voltage and statistical results over a large number of
zaro vollage measurements.

= Input Offsef Corrent: Typical value for infarmation; Maximum channal input offset
current, not considering the input resistance,

= Input resiztance: Typical value for infarmation: DAE input resistance at the connector,
during internal auto-zeraing and during measuremsnt,

»  Low Battery Alarm Voltage: Typical value for information. Below this voltage, & battary
alarm signal is generated.

+  Power sonsumption: Typical value for infarmation, Su PRly currents in various operating

mndes.
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DC Voltage Measurement
A0 - Comwerter Hesolution naminal
Higm Ranges; 1LEA =
Law Farige: 1L5E =

H.iuW

SinV |

ull range
llranga = -1,

V00, 4300 my

A AmY

LASY moasuremen parameters. duls Tero Time: 3 se; Measuning lime: 3 soo

Calibration Factors X

X

z

High Range

Low Range

= - — .. - —]
405,352 £ 0.02% (k=2) -I1EI-1.-D_9H T 0.02% [k=2) | 404223 = 0.02% (k=2)

3._9531:*312]'! 1.50% (k=2} | 393641 + 1.50% (k=2)

BOTET + 1.50% (k=2)

Connector Angle

|£ﬂn[‘l¢1‘:h]r Angle to b used i1 DASY systam

2370741 |
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Appendix {Additional assessments cutside the scope of SCS0108)
1. DC Voltage Linearity

| High Range Reading {ujﬂ Diflerence [uW) ' Error (%)
_ﬁrlrlrlnal X + Input 193935.19 -1.38 : 0,00
Channel X + Input 2000083 - 80 .00
Channel X - Input 18887 26 475 e
Channel ¥ + Input 180057 47 T2 -0.00
Chamnel ¥ + Input 2000252 (481 .00
Ghannel ¥ - Inpeut =000 62 0.45 -b.oa
Chanmel Z + Input 1990015 54 0.za 0.00
Chmmel_z + Imprut 19954 G5 -A0r .02
Channel 2 - Input -POO0E 45 | -0.50 .00
Low Range Reading (V) Differance (u¥) Error (2}
Channel X + Input 200148 .IZI 50 0.03
Channel X + Inpput .14 015 .07
Channe| X - Imput -1HR.EI|'.-' ..I'I A8 014
Channe| ¥ + |Input | 2000652 0.41 -0
Channel¥  + Input _ 200 55 013 A7
Channel ¥ = Input -195.1-{);’; 0 Em -III 15
Channel £ + Input 2000, 55 I’} Oh -2.00
Channel £ + Input ) 200,01 141 -0.55
Channel = Input -?9;.9? | -1.27 S

2. Common mode sensitivity
DASY measuremant paramsters: Ao Zero Tone: 3 sec: Measuning time: 3 sac

ICnrnmnn mada High Range Low Range

Irput Voltage (mv) Avarage Reading [py) Average Reading (pv)y
Hﬂnnﬂ-l X N 2.1.2 -0.11
| - =200 0.7a -0.a
Channei ¥ 200 I.I'JB .12
. - 200 .40 -1.27

Channe| £ pals] 145 . 1,74 T
i - 200 L] --_1:._111

3. Channel separation
DALY Measuremant parameters: Auio Zero Teme: 3 sec: Measuncg time: 3 sec

T
Input Voltage (m¥) | Channal X (1) Channel ¥ (pv} Channel Z {u\) —‘

Channal X 200 - -2.05 -3.28
Channel ¥ 200 HET - -U.BS
Channel 2 | i 4.8 6.99 |
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4. AD-Converter Values with inputs shorted
DABY rmessurement pararmstara: Al Zaro Time: 3 sec: Messuring time: 3 sa

High Range (LS®) Low Range (L5B)

Channel X 15340 13800

Channe| ¥ 16134 127Ea
. Channel Z 15311 16514 7

3. Input Offzat Measurement

DASY measurament parameters: Aulo Zara Time: 3 seo: Maasuring time:

it et .3 20 Measuring time: 3 sac
Average (uv) fmin. Qffset (WV] | max. Offset {ui) St ?E:,;alhr
7\

Channel X 1.15 o am 245
'Ghannel ¥ PRE: I -0.83 .50 045
Eﬁannul F4 | -0.42 [ -1.81 051 0.4z |

6. Input Offset Current
Maminal Input circuitry cifsel currant an all channeis: <25F4,
7. Input Resistance iTypical vialues for information)
! _ Zeroing (kOhm) | Measuring (morm) |
Channal X Zog ' 200
Channel Y 200 200
Channel Z 200 e.nn
8. Low Battery Alarm Valtage Tvpical values for irfaatinn
ﬁrpi-:al values I.I!Ll.ﬂn'n Level (VDC)
Supply_[i- Vec) i +7.8
Supply (- Vo) -TB
8. Power Consumption (Tyoical values for lomation)

_:I'ypll:-.al values Switchad off (mA) | Stand by (mA) Transmitting {mA) |

Supply {+ Veg) +0.01 +8 14
| Sumply (- vec) —2.01 I3 | -2

Cerlifoete Mo DAES-545_Aug19 Page Saf &
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Bugust 27, 2019
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Puser sensar =231 BN 1052 Lo 8 (Mo, FAT0RERR Ans2l |
Power sensar KS=-201 ML 103245 CE-Apr-A5 (Mo, 70535 Apm20
Vereranes 70 A8 Sllanali S SE2FS () Td-tpe- 10 (e, $47-0050) A2
DeEd S G “§-Thae-18 (o A4 BU_Lcctd) ORe-45
_ Fieferrice Probe 25300 533 | Ar-Dlesc-18 fo EE3.32013_Denid) Das-18
Hepandary Standards In | Creck Date 1in hoiiga) Sekeaouled I:.r.u:.l:
Hownr mana B421 AR Sl GoAaGaure TE-A0-F G0 Fooss shwck e 1 0] In nouse chece Jur- 20
Prwen senegr E44 34 &0 WY 1452087 DE-Ap-18 (i Fouse sheck Jun 18] -I'1 Sause cheed Jur-21
_ Powwr mensar CA9124 SN IEH G0 D8-Ape- 18 i Fouse cweck .44'»‘.5:- I e che s Jun-20
_RF g raler fP SSEs BN LSRR TN U4 fug 9900 hauss chenk Jin-1781 e chege Jue-20
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Caaihmlng Ly Wanu Sobz Lasalery Tesbricar
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Glossary:

T5L b=z smulating liquicd

NORMy z sangilivity in froe space

CanvF sansitivity in TSL ! NORMy.2

DCP diode comoreasion point

CF cresl facter (1iduly_owolel of the RF signal

A B.C0 mocylation dependent linearization parametars

Polarization ip wrofavon around probe axis

Peolarzaton & A rakation arcund an sxis thet is in the plane mormal 1o prabe axis (31 measurement cenler),
e, 8 =0isnormal io probe axis

Conneclon fuewgi: information usad in DASY =yvatem b alan probe senson X o be wobol coondinals syslem

Calibration is Performed According to tha Following Standards:
&) IEEE 3l¢ 1528-2013, "IEEE Recommerced Practice for Determining the Feak Spalial-Averaged Specific

Absorption Rate (5AR) in the Hurnan Head from Wikskess Commuonasalions Devices: Measremens
Techniques', June 2073
by IEG G220, 7, "Measuremsnd procedurs for the sssessment of Specitic Absarplion Rals (S8R from hans-

held ard body-mount=d davicas used next ta Ethe ear {Trequency range al 300 VHz {0 8 GHz)®, July 2016

o} IBC EEE00-E, "Procedure o delermine the Specific Ahsorpton Fate (3&R) for wireless cormmunication devices
used in close proxiemity {o the human body (freguency range of 30 MHz to 6 GHz)", March 2010

dy KB BGEEGE4, “SAR Messurernant Reou remeants tor 100 MH:z o 8 GH:"

Methods Applied and Interpretation of Parameters:

*  NORRM: Wz Aszessed Tor E-field polarization 8 = 0 4f = 900 MHz m TEM-cell; f = 1200 MHz: R22 wavegudal.
NORM:.y o are unly intermediate values. e, the uncertainties of NORM:, v,z does not affect the E°fiald
uncetainky irside TSL [sae balow ol

= NORM[x e = NORME .2 © fraquency_rezponse [see Frequency Response Chart), This lineanzaticn is
implementes in DASYY software versicns iater than 4.2, The ureertainly of the fregqueency responss is indudead
in tha stated uncertzirty of Conuk.

¢« DCPxy.z- OCF are numerical lineanzation parameaiers assesssd based an the dada of power sweep wilh GW
signal {no uncertsinty required). DCP does nat depend oo frequency nor media,

»  PAR:PAR 15 the Pask 1o Average Ratio hal is nol sadbeated ol detenmsesd based an she sigoal
characieristios

L] Ax.}r.z; ED:‘.}-'.Z.' T )2 Wi, e A, B, G, B ace ournerical lincarization parmmetess assessed hased on
fhe date of power sweep for spacific modulaton eignal. The pararmeters donot depend an frequency ner
miedii, ViR is the maximum calibration range expressed in RS voltage szrass the diods,

= ConwF g Boundary Effact Paramaters: &ssassad in fiat chantom using E-field (or Termperaturs Transfer
Etandard for F < BOD MHz; and insida waveguide using analytical field distinbutions besed on power
measiremants for = 800 MHz. The same seiups are usad for assessment of the parameters applied far
coundary compensalion (alpha, depth] of which fypical uncedainky values are given. Thess paramebers ara
used bt DASYA salbwisre Lo improve probe acouracy close to the boundary. The sansitivity in TSL comsspords
o MORME v, = * CormreF whersky the uncentairty comesponds ta that given for GonwF, & frequency dependent
ConvF is used in DASY varsion 4.4 ang higher which allows exlending the salidity from £ 50 MH2 10 £ 100
MHz.

L] S,?.'?E.".'GEI':’SDI‘.'??,:‘J." {30 dewialic froa i dsolrapp ) in a Reded ol e gradicnds realized using @ Ffad pheamtom
axpoged by a palch anlenna

»  Zensor Offzer: The senacr ollsel cormasnomnds o fhe offsel of wirtes! messurernent senter from the probs fip
{eer probe axis]. Mo hlkesance required.

= Lonnector Algle: The angle ik asessed using the information gained by determining the N (ne
wheerlaindy raguired).

Gartificate Mo ES3-M27_Aagl® Papz 2ol
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3127

Basic Calibration Paramaters

Fanser X Sensor Y | Sensor Wine (ko)
Mo {uvim 1 | 1.28 173 1.1% 1101 %
DCF [y [ 103.2 a g a6 ]
Galibration Results for Modulation Response
uiD Communication System Nama - & B c D | wR | Max une
] 4B A8V dE iy LLUS (k=2}
] =y x oo 01 10 0 2199 | 135% |47 %
¥ g0 T [ | s
[ ¥ &0 0.0 10 EEE

multiplied by the coverage faclor k=2, which for 2 normal distribution coTasponds o a coverage

| The reportad uncertainty of measurement is stated as the standard uncentainty of measurement
‘ probability of approximately 95%.

* Trs uncera rhigs of Menr AV,£ danad atact the B4 cid uneEdiaily ireide 5L (566 Pags 5)
» Wumer callinasanication perammar Locaiziny rot e

Urcamainty i delzmmincd wsirg the mee, devabian 1em bren resaonse ApFling rectangulas gsirkCian and & esoreseed s ke squnam of ihe
Tz vale
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3127

Other Probe Paramotars

! SerEor Aangem et T Trianzular |
Sonnecler Angle (™) BTN
‘Mechancal Serface Detection Mode enatled
Dptical Surface Debeclon Wods [ "~ dizacéed |
Prikes Owerall Lenglh i T &aTmm
Prabie: Body Diameler 10 mim
Tip Length — t10mn |
Tin Ciarmater ) T dAmm
Prabe Tip 10 Sensor X Calizration Poinl - - T Zmm
Fradae Tip to Sensae ¥ Salibration Poin - - — 2mm
Frobe: Tie bo Sensar Z Calibestion Poinl | T 2mm |
Rectrimanded Measursmer Distancs from Sorfess T 3mm |

|

Cerificats Mo ES3-3127_Augia Pege d af 3
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ES300VE- SN:ET

Aupust 27, A0

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3127

Calibration Parameter Determined in Head Tissue Simulating Media

- Ralatve . | conductivity | | I Dopth® [ Unc
| f{MHz) Farmiltivity [Simn) CorwF ®_| ConvF Y | ComvFZ | Alpha® | jmm {k=2)
750 418 i) F.04 .34 324 060 1.2k 1120 %
535 41.5 (.50 &0 5.20 621 .42 1.67 £120%
_18ia 40,0 1.40 510 510 510 | 070 1,30 £120% |
2000 w0 | 1ap 5.02 502 502 oee | 12¢ | s120m
250 g5 | 1.67 .68 4.8 4,68 [ 138 | +120%
2450 30.2 1.40 £ED | 450 A.50 087 1.37 £120%
| =san - N R F: i 4.3 £.32 432 | 070 135 | x120% |
Frequency walichy sbove 330 MHE of 2 100 RFz nnly applies for DAEY o £ ang higher [nan Pee B sse s rmsviched = 53 MHz The

unzenarey i e RES o he ©

da'ow 300 Mz s = 100 25 40

e S unsertaimty

ciamatar e the boundary

unmeertainty & caklabzn reqency sl the ancerant
Vard T0 & HE i Conf assasamenis i 30, 54, 178, 15
G HEiE 4 S0 and Conel asseszed a1 13 Mz 5 149 MH: Abpya
Al fiajiancies bela 3 GHE the valdry of Hesue poremebers a And )
sl SAR v ues, A1

vt he ndoaed fmguancy mend. Trequency valld iy
and 280 W reE e vebe, Wakorly of Sanv® axssgisg 8]
5 Bz fracuancy vahidty car be essndsd o+ 110 MHz
a0 D2 relad Ie & T0% i Iquid compersator formula s anpiad io

1o ARDNE 3 SR e iy o TR e e amelens oA a) s resTelzd 13 8 55 The sy 1s e S5E o
Galed tamgel Hesig paramelers.

5 A pheiDmpr ane cearmined durmg calivalin S

PR wirrants e ING romaining davigton cuc b Iha bsanclasy efees THar companie o i
shaays 255 than + 1% for trequenses hahmy 5 Gl

Z and haley L 2% 1or Taguanies utwenn 36 GHr &t =y dEnse Srgar s Feif ke prass hp

Crrtificale Me. CS30107 Aug1a
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ES30W3- SN-312T

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

i 2 O

Fraquency respanse (norma ize)
B =
T T rrr 11

»
1
|
" £
"

i+

H

]

+- 3

1

1

.

E

&

R T

¢ B 100 1500 2000 2500 2000

f[MHz]

Uncertainty of Frequency Response of E-fleld: 2 §,3% (k=2}

Celificae o ES3-3127_Aug13 Page B af 3
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EEIOVI- N7

Augusl 27 H5)00
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM f=1800 MHz,R22
= A _'..‘,-:.I: i
o v v : ra ¥ v 2

Ernear [4B]

1 1 | | L1 i
- 'n_ ! = 1 151
- R[]
:'f'?'l"' "'r--?.'-! 1E ).thl': _"~’).Lr.-'|| z

Uncerainty of Axial lsetrapy Assessment: + 0.5% [k=3)

Carlilicia: ko ES31-3137_aLg1a Fang 7 ot
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Conversion Factor Assessment
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abikca R . e
Deviation from Isotropy in Liquid
Error (g, 3), f =900 MHz
g i
L -8 a8 0a 02 0D b2 9.4 =X ng 1.0
Uncartainty of Spherical Isotropy Assessmant: £ 2.6% (k=2}
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Client SRTC Certificate No:  Z17-97134

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1101

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 13, 2017
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). 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 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRV-Z5 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No.EX3-7433_Sep16) Sep-17
DAE4 SN 1331 19-Jan-17(CTTL-SPEAG N0.217-97015) Jan-18

~ Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  13-Jan-17 (CTTL, No.J17X00286) Jan-18
Network Analyzer E5071C | MY46111013  13-Jan-17 (CTTL, No.J17X00285) Jan-18

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer g 2

Reviewed by: Yu Zongying SAR Test Engineer %
Approved by: Qi Dianyuan SAR Project Leader %,

Issued: September 16, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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:

o 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.

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

Certificate No: Z17-97134 Page 2 of 8
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Measurement Conditions

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

DASY Version DASY52 52.10.0.1446
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
—Distance Dipole Center - TSL 15 mm with Spacer O
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 22.0°C 41,9 0.89 mho/m
Measured Head TSL parameters (22.0+02)°C 415+6% 0.88 mho/m + 6 % |
Head TSL temperature change during test <1.0°C S
SAR result with Head TSL
Condition

SAR averaged over 1 em’ (1 g) of Head TSL

SAR measured 250 mW input power

205mW/g

SAR for nominal Head TSL parameters normalized to 1W

8.26 mW /g % 18.8 % (k=2)

SAR averaged over 10 ¢/’ (10 g) of Head TSL Conditien

SAR measured 250 mW input power

1.34mW/g

SAR for nominal Head TSL parameters normalized to 1W

539 mW /g £18.7 % (k=2) |

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 554+69% 0.95 mho/m & 6";?
;dy TSL temperature change during test <1.0°C — R
SAR result with Body TSL -
Condition

SAR averaged over 1 cm’ (1 g) of Body TSL

SAR measured 250 mW input power

215mW/g

SAR for nominal Body TSL parameters normalized to 1W

8.69 mW /g £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL Condition

SAR measured 250 mW input power

1.42mW /g

normalized to 1W

SAR for nominal Body TSL parameters

5.73 mW /g #18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.90+ 0.24j0

Return Loss - 28.4dB

Ll |

Antenna Parameters with Body TSL

Impedance, transformed to feed point 52.00-2.22i0

Return Loss - 30.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.136 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 —[
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DASYS Validation Report for Head TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1101
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 750 MHz; 6 = 0.879 S/m; &, = 41.54: p =1000 kg,z’m3
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

e Probe: EX3DV4 - SN7433; ConvF(10.01, 10.01, 10.01); Calibrated: 9/26/2016;

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1331; Calibrated: 1/19/2017

 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=5mm

Reference Value = 53.10 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(I g) = 2.05 W/kg; SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2,77 W/kg

-2.09

0 dB =2.77 W/kg = 4.42 dBW/kg
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Impedance Measurement Plot for Head TSL

Trl 511 Log Mag 10.00dB/ Ref 0.000dB [F1]
50,00

>l 750.00000 MHZ -2B_442 dp
‘ 40,00

30.00
.00
10. 00

0. 000 p

T~

=30.00

=40, 00

50.00 &

PEME S11 Smith (R+3%) scale 1.000U0 [F1 pel]
>L 750.00000 MHz 53.924 0 243.93 m0 SL.784-PH

|1 Stat SSDMHE IFEW 100 He
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DASYS5 Validation Report for Body TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1101
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: f=750 MHz; ¢ = 0.946 S/m: &=5541; p=1000 kg;r‘m3
Phantom section: Center Section
Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

* Probe: EX3DV4 - SN7433; ConvF(9.83, 9.83, 9.83): Calibrated: 9/26/2016;

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

o FElectronics: DAE4 Sn1331; Calibrated: 1/19/2017

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

e 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 = 53.35 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.27 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.42 W/kg

Maximum value of SAR (measured) = 2.88 W/kg

0 dB =2.88 W/kg = 4.59 dBW/kg

Certificate No: Z17-97134 Page 7 of 8

The State Radio_monitoring_centerTestingCenter (SRTC) Page number:201 of 240

Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



(=
SI a | C No.: SRTC2020-9004(F)-20050601(H)

EREABORRD FCC ID: SRQ-K87CA

® In Collaboration with

w777 B € 23 g
e

CALIBRATION LABORATORY

Add: Ne.31 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ciil@chinattl.com http:/fwww.chinattl.cn

Impedance Measurement Plot for Body TSL

[Tri 511 Log Mag 10.00d8/ Ref 0.00008 [(F1]
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CALIBRATION CERTIFICATE |

Ohject DB35Y2 - 5H: 4d0z3

Calibration Froseduns(s) EE-Z71-003.01

Callbraticn Praceduras for dipale validation kits

Calibration date: September 13, 2017
This cafibration Cerificate documents Lhe traceasilty 1o national standards, which reaize the physical units of
meRsLUrementsiS]. The maezsurements and the uncertaintos with confidence probatylity are given an the faliowing

pages and are part of the cenificale.

All calibrations hava baen conducted in the closed labaratory faclity. anvircnment temperatummessas  and
husmidity<70%;.

Calibraton Equipment used (M&TE critical for calibration)

Primary Standards Io# Cal Dats{Calibrated by, Carfificale Moy Schaduled Callbration
Fower Meter  NRVO | 102165 02-Mar 17 (CTTe, Mo J17X01254) Mar-18
Power sensor NREV-ZS 100586 C2-Mar-17 (CTTL, Mo J17H01254) Mar-18
Raferance Probe EX30W4 5 7435 26-Bep-15{SPEAGNO.EX3-7433_Sep18) Sep-17
DAL4 SM 1331 15 Jan-T7{CTTL-5PEAGNL.Z17-87015) Jan-1§
Secondary Standards ‘ 10 # Cal Date(Calibrated by, Cerifizate Mo ) Schaduled Calibration
Signal Generater E443BC  MY4S0TI430  13-Jan-17 (CTTL, No.J17X00288) Jan-18
Metwors Analyzer ESOT10 | MYAGTI0673  13-Jan-17 (C7 TL. Mo.J17X00285) Jan-18

MName Functicn Signature
Calibrated by: Zhao Jing SAR Test Enginear 'i‘%

Reniewed by, Y¥u Zongying SAR Test Engineer %

Approvad by Qi Dianyuan S4R Project Leader .—_;2?@3[_‘

lssued: September 16, 2017
| Tris eafibration cerlificata shall not he reproduced excepl in full without writtan anproval of the Iaboratory.

Certificate Mo: Z17-97135 Page i vl g

The State Radio_monitoring_centerTestingCenter (SRTC) Page number:203 of 240
Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



(=
SI a | C No.: SRTC2020-9004(F)-20050601(H)

The State Radio_monitonng_center Testing Center | _
ERFTEE NP OEHP FCC ID: SRQ-K87CA
r. a It Cokabaration with
=777 S B € 3 g
Eﬁ ~  CALIBRATION LABORATORY

Adi Mo 51 Komaer Road, Ha dian 1
Tel: +4E- LO-42904433-2073 Fax

fiire, KNS 1L g
SE30053-25

Al
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Gloasary:
TSL tissue simulating liguid
ConvF sansitivity in TSL/ NORMxy.z
MAA not applicable or not measured

Calibration Is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recommendsd Practics for Determnining the Peak
Spatial-Averaged Specific Absorption Fiate (SAR) in the Hueman Head from Wireless
Communications Devices: Measurament Techniques”, June 2013

b} IEC 62204-1, Measurement procedure for assessment of specific absamtion rate of human
exposure to radio frequency fields from hand-heid and body-mounted wireless
communication devices- Part 1. Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2016

&) IFC 62208-2, "Procedure to measure the Specific Absorption Rate [SAR) For wirelass
sommunication devices used in close proximity to the human bady {frequency range af
30MHz to 8GHz)", March 2010

d) KDB8G55E4, AR Measurement Requirements for 100 MHz to § GHz

Additional Documentation:
e} DASYA'S Bystem Handbook

Methods Applied and Interpretation of Parametors:

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

v 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 ariented
parallzl to the body axis.

s Feed Point Impedance and Refum Loss: Thosa parameters are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Relurn Loss ensures low
reflected power. Mo uncertainty requined.

»  Eleciical Delzy: One-way delay betwoan the SMA connector and the antenng fesd point.
Me uncertairty reduined,

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

= S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

= SAR fornomrinal TSL parametars: The measured TSL paramaters 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 & normal distribution
Corresponds to a coverage probability of approximately 95%:.

Certificals Mae: 21707135 Pugz 2 of B
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Maasurement Conditions
DASY zyslem mnfiqurstion, a8 far as sl given on page 1

DASY Version | CasyYss : 2100 1445
Extrapalatian : Advanced Frlrapaolation

Phantom Tripl Flad Phanton 510

Distance Dipole Center - TSL 15 mm Wit~ Spacar =
Zoom Scan Resalution de, oy, o2 = 5 mm o

Freguency . B35 MiHx = 1 MHz

Head TSL parametars
Tres Fafiowing paramaters ard ca'sulatona were applicd.

Tempearature Permittivity Conductivity
Mominal Head TSL parametars. 220 41.5 057 mha/m ]
Measured Head TSL parameters (220xD2'C ; -’-1.:.#_1: 5% | po0 mhoimsg s |
Head T3L temperature change during tast B 1.0 _.__ | |
SAR result with Head TSL
| SAR éve.ragfg_n“m 2" (1) of Head TSL Congiion | -
SAR measured 280 v inpol power 235 MmN g
:;..ﬂ.xr;mr rmingl Heag TSL parameisrs nerrmsd zed o 1W ] .37 MW g £ 18.8 U (ke
SaR averaged over 10 oo (10 g} of Head TSL Conditicn
SAR measursd 250 MW Inpul powar a2 MW g 1
. gﬂ.;i for nominal Head TSL pararmeters nemalizad do 1 N I G.06 MW ' £ 18T % (k=2)

Body TSL parameters
The fullowing parsmetsrs @00 c2oulatons were apslisd
| |

- Temperature Permitthy ity Conductivity
Nominal Body TSL paranweters 220°C 55.2 | 057 mhaim il
Measured Bady TSL parameters [220+0.2) C Bh 28 % 098 mho'm £ 5 Y%
Body TSL termperature change during test [ Kol I
SAR result with Body TSL 5 B
SAR averaged over 1 o 14 g) of Body TSL Conditicn _| _ —_
5AR messured 250 1 input poveer 238 nWig
BAR for naminal Body TSL parameters normalizad 1o 13 - I ﬂ.nnnTn'gt 18.8 % {k=32)
_EAR avaraged ovar 10 o (10 @) of Body TSL Conditio _I_ |
SAR messured 250 MW input powsr | caImn g =i
i‘? ‘or normeal Body TSL parameters . rarmalized o 11-'..'_ I GAT mW lg + 187 % (k=2) |
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Appendix {Additicnal assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Imzsdance, tramshorrred bo feed pom £1.00- 2.78i0

Ratum Loss 30.7da

Antenna Parameters with Body TSL

Imgeaance, ranskermed b feed poar AG.B0- 3840

—

Redum Loss [ 25.5dB

General Antenna Parameters and Design

Eleclrical Delay [:u"e: direczlon; 1 4BE ns

After long term uge with 1004 radiated powar, only a slighl warmirg of the dipole near the feadpoint can

be measurad.

The: dipole s mads of standard sciningid coaxial cable. The oanter conductar of the feeding line is dirsctly
connactad fo the second arm of the dipole. The antenna is therefore short-circuited far DGsig;m's. on sujmc
of the -::_ilpales 2mmalll end caps are added o the dinole arms in order to improve matshing when lozded
accordng fo the position as explained in the “WMoasuremenr Condilions" paragraph. The SAR data are not

affacted by this change. Tha overall dipoie lengit is sil according to the Standard,

Mo excessive force must be appliad to the dipole arms. because thay might bend or the soldensd

connections near the faedpoint may be damagad.

Additional EUT Data

rl'l.l'la"u‘amured Loy SPEAG

Certificars b Z170-97155 Prac d ofg
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DASYS Vulidution Report for Head T5L Dhide: 08, 15,200 7

Test Laberatory: CTTL, Beijine, Ching

DUT: Dipole 835 MHz; Tvpe: DR35SV Serial: DEISVE - SN 44023
Communicetion System: ULD O, OW; Frequency: 833 MHz Duty Cyele: 101
Medimn parammelers used; £=835 My o= 00903 8/m; 2, = 41,54 P Lo [{g."j]]'-i
Phastein section: Lell Scetion
Mewsurement Standard: DASYS (IFEEAEC ANST C63,19-2007)

DIASYS Conlipgurstion;

= Probe; EXADIVE - SNT435; ConvFi0.42, %82, 9820 Calibmed: 0267200 6

o Sensor-Surface: [4mm Ovechanical Surface [etection)

Clectronics: 1YAES 81132 1: Calibeated: 17152017

[Mhantor: Triple Flat Phantom 5,04 Pype: QD 000 P31 C AL Serizl- 116171

= Cdoasuremment 5W: TPASY 2, Version 5210 (0); SEMCA LY X Version 14,610
(7417

Dipale Calibration/Zoom Scan (TxTa7) (TxTx710Cobe 0 Measurement grid: dx=5mm,
dv=%rmum, de - 5mm

Reforence Yalue — S6.28%/m Power Deift = -0.02 dB

Peak SAE (extapolaled) = 3,66 Wika

SAR(] g = 2.35 Wik SAR{10 g) - 1.52 Wikg

Blaimum value of SAR (measured ) =3 2] ke

di

0 dB =3.21 Wikg = 5.07 dBW/Lg

Cortileate Mol 21797135 Page saf' 8
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Impedance Measurement Plot for Head TSL

[77L = Log Wep 3,000 wef C.OGGeE [FL]

L]
O e

=1 B35, 00000 ®EZ -00, 5L 4=
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DASYS ¥alidation Report for Body ‘T5L Thale; 09,13 2007

Test Lebaratory: CTTL, Beijing, China
DUT: Dipole 835 WHz: Type: DR3SV2: Serial: DR35SV - SN: 4d023
Communication Sysem: ULD O, CW, Frequency: £33 MHz; Duty Cycle: 11

Medinm parameters used: f= 835 Mo g = 0.958 Bim; e-=33.68; p = 1000 'E-'.g."m1

Phantom seeoon: Center Section
Measurernenl Standard: DASYS (TREE/AECAANST (63,19-2007)
DASY Configuration:

+  Probe: BXROVY - SN7433: ConvTi9.5.9.5, 2.5): Calibrated: 026201 6;

o Bensdr-burface: 1dmm (Mechanizal Surface etection)
= Hleerronics: DARS Snl331; Calibrared: 1452007

= Phentarn Triple Flat Phagtom 5003 Type: QD 000 P51 Ca: Serial: L1a1d1
»  Measurement SW: DARY S, Vendon 37,10 (0); STMCAD X Version 145,10

(74171

Dipole Calibration/Zusm Scan {Ta7x7) (PxTxTWCube b: Meazwement prid: ds=Smm.

dv=Smun, de Smm

Reference Value = 56,17 ¥in: Power Iifi = -0.01 dR
Peak SAR [oxtapoluted) = 3,57 Wiks

SAR(] g) = 2.34 Wikp; SAR{L0 &) = 1.53 Wikg
Mazimurn value of SAR (measuredy = 3,15 Wikg

48 |
o

[ 2.1n

4.210

.30

.41
T

1050 4
0 dR = 3,15 Wik = 498 ABW/ly

Cortificarz Wo: 21747135 Pame 7 of K
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Impedance Measurement Plot for Body TSL
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 Client SRTC Certificate No: Z17-97138

CALIBRATION CERTIFICATE

Choject DBRIW2 - Sk 2d0B4

Calibration Procedure{s) FE-Z11-003 01

Calibration Froceduras for dipole validation kits

Calibrafian cafe: Septomber 15, 2017
| Thiz caiibration Certficate documents the fraceability to natonal standards, whick realize the physical unite of
measurementsiEl). The measuremuents and the unceramties with confidence prabakility are given an the fallowing

pages and are part of the cenificate.

Al calibrations have been conducted in the clesed laboratory facility: snvironment terperafureizess e and

Fnniclity=70% .

Calibraticn Equipment uged (METE critical for calibratinn)

Frimary Standards 10 # Cal Date{Calibrated by. Cerlificate I\'D.]- Scheduled Calibrafion
Powear Meter  MRPZ 102184 02-Mar AT (CTTL. Mo.J17X04254) Mar-18
Power sensor - MRP-797 | 100596 D2-Mar-17 {CTTL, Mo J1TX01254) far-12
Reterence Probe EXA0WE  SH 7433 25-Sep-1B{SPEAG N0 EX3-T433_ Sepia) Sep-17
Lald Sh 1334 18-Jan-17{CTTL-8PEAG Mo Z17-97015) Jar-18
Secondary Standards 10 # _ Cal Date{Talibratad by, Cartificate MNe.) Sehedulad Calibration
Signal Generator E44380 | MYAA0T1430  13-Jan-17 (CTTL. No MTHO0Z85) Jan-13
Metwork Analyzer ESOTC | MY4B110873  13-Jan-17 (GTTL, No.J17X00285) Jan-18

Marme Function Signaturs

Calibratad by Zhae Jing SAR Test Enginesr éﬁl

Fevawed by: u Zongying H4R Tast Engineer %

Approved by 2 Dianyuan 3AR Project Leadar ,z___.-?;?':]’lq g

lssued: Septembar 18, 2017

This calibration cerificate shall not be reproduced sxcept in full without wriller appeoval of the |aboratary

Cortiileate Ma: Z17-07118 Pase | 0f'8

Sn:2d084
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Femarl: criliggckmzt com st i) en
Glossary;
T5L tissue simulating liguid
ConvF gensitivity in TSL / NORMx .z
iy not applicable or not measured

Calibration iz Performed According to the Following Standards;

a) |IEEE 2id 1528-2013, 'IEEE Fecommaendsad Practice for Deterrmining the Peak
Spatial-Averaged Specific Abzsarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Technigues”, June 2013

by IEC 62203-1, "Procedure to measure the Specific Absomption Rate (SAR) For hand-held
devices used in close proximily o the ear {frequency range of 300MHz to 3GHz)" February
2005

¢} IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
sommunication devices used in close proximity to the human bady (frequency range of
JOMHz to 6GHz)". March 2010

d) KDBEGSHEE4, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Decumentation:
2} DASY4S Systern Handboaok

Methods Applied and Interpretation of Parameters:

s Measuremen! Condifions: 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 dipols is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel fo the body axis,

+  Foed Foinf fmpedanee and Hefum Lozs: These parametars are measyred with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed fram the
measurement at the SMA connector to the fesd point. The Return Loss ensures low
reflected power. Mo uncertainty reqguirad.

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

s SAR measured: SAR moasured at the stated antenna input power.

o SAR pomalized: SAR as measured, normalized to an input powar of 1 W at the antenna
connector,

» SAR for nominal TSL paramalers: The measured TEL parameters are used to caloulate the
nominal SAR result,

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

- N

Certilicals b £17-97138 Puge 2 of &
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Measurement Conditions
DASY systam configuration, =5 far as net give- on page 1.

DASY Version DwSyEz 5£2.10.0.1445
Extrapolation Advanced Exirapolatio- B
Fhantarm T _:Sl.& Flat Phantom £ 10
Distanae Dipole Center - TSL 10 me wil Spacer
. Zoom Scan Resolution M e dy, dz = 5 mm
Frequency 1800 MHz = 1 MHz J
Head T5L paramctars
The fallowing paramaters and caloylatons wara applied .
Temperalure | Parmittivity mmy
Nominal Head TSL parameters ) 220°C .i.n_.:| | 140 m.hu-rn =
Measured Head TSL parameters 2eg =02 C L0004 + A% 1.42 mrrodin 2 8 5%
Head TSL temperature change during Eg;.tl <100 | = o
SAR result with Head TSL == %
SAR averaged over { cm”® |1 g} of Head TEL | Condition

SAR measured |

260 i Input pover

STFEmw s g

SAR for norinal Head 150 parametes

SAR avoragad ower 10 o (10 g} of Head TSL Condition

A meEasured

nenmesed o T

250 mW input powsr

JE.9 mWW ig £ 1B.8 B (k=2)

S12mi g

l_i'?-“-F: Far normingl Hasd TEL parametans

niormalized ta W

20.4 mW i £ 18T % ke

Body TSL parameters

Tr fellowing marsmeters and caliulations were applied

Tamperature Permittivity Gonduclivity .
Hominal Body TSL parameters A0 53.—3 = 152 m‘-r:.v.-'rr. “
Meagured Body TSL parameters (22020270 518z % 1.5C mhotm =8 3+ |
hl}!)‘ TSL temperature cha n%u during tqstl i0C . —
SAR result with Body TSL == _'
SAR averaged cver 1 cnr’ (1 gb of Body TSL Condiion

SRR rreasud

250 Frid input pawer

9.84 miW S g

SAR for nom ~al Body TSL parametss

SAR averaged aver 10 cm’ (10 o} of Body TSHL Condition

nerrnatized to 1w

387 mW g £ 10.8 % (k=)

ZAR measwred
SAR Tor nominal Body TSL parameters

Certiticate Moo ZI7-07 158 Page 5ol &

2ED W il pener

norralized o 10

S1Emwig

| 20.8 mW ig £ 187 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS LOS70)

Antenna Parameters with Head TSL

| Impedance, transformsd bo besd point 48.30-1.560 .

Return Logs 33.4dB

Antenna Parameters with Body TSL

Irnpedange, ransiemsd ko fead paint 26 00-1.3210

Return Loss - Z71dR

General Antenna Parameters and Design

Electrical Delay (one srection) 1.31En=

After lang term use with 100W radisted power, cnly a slight warming of the dipale nzar the feadpaint can
e measured.

The dipole iz made of standard semingid coaxial cable. The center cenductor of the feading ling is dizactly
connectad to the seconc amm of the dipole. The antenna is therafere shor-circuited far D-signals. On some
of the dipoles, small enu caps are acded to the dipole arms in arder o g rove matching when loadead
according fo ’.!'IE' position as explained in the "Measuremaent Conditions' paragraph. The SAF data ars not
affected by this change. The overall dipale length is =il according io the Standard,

Mo ercassive force must be applcd o the dipale anms, Because they minh? bend ar the soldoerad
conrections near the fasdpoint may be damaged.

Additional EUT Data

| Marufactured by SPEAD
Certifieatc Mo Z17-471 18 gz 4 of
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IDASY S Validation Report for Head TSL Diate: 09,15,2017
Test Laborawory: CTTT., Baijing, China
DLT: Dipole 1800 MHz; Type: DISO0VY; Serial: DIBO0VE - SN: 2d084
Communication System: ULD 0, OW; Frequeney: 1800 M1Le; Duty Cuele: 121
Medivm paramelers used; £= 1800 MILe o 1423 S er =40.27; p= 1000 kgm3
Mhiwtom secticn: Lell S=ction
Measurament Standard: DASYS (IEREEARCIANSL CA3.19-2007)
DARYS Configuration:

o hrobe: EXIDVE - SNT4E3; ConvF(7.97, 7.97, 797 Calibrated: 09262016

= Semsor-Surface: Ldmm (Mecharical Surfice Detecliun)

o Electronics; IXAE4 8nl331; Calibrated: 10192017

e Phandon: Triple Flat Phantom 5.1C; Type: QL O00 P51 CA; Serial: 116141

v Measurement 8W: DASYSZ, Version 52000000 SEMUAT X Version 14.6.10
{T417)

System Performianee CheckZnom Sean (Ta757) (TxTx7)Cube 0: Measurement prid:
dx—3mm, dy—3mm, dr=5mm

Reference Value — 9500 Vim: Power Dl = 0.01 4B

Preak BAR {extrapolated) = 187 Wika

SARL ) = 5.7 Wik SAR(I g = 5,12 Wik

aximum value of SAR (neasured) — 155 Wika

10.3n

13.73

17.18 -4

0 dB = 15.5 Wika = 11.90 dDW/kg

Cernificase MNo: 21797138 Page 5 of &
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Impedance Measurement Flot for Head TSL
Tl Bl oo wag Lw, uadas Ref G 0GR [FT _ R e ——
S S U006 Ghz 35300 TF — =3 —
40,00 |
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a0.00
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DASYS Validation Report for Body TSL Date: G310 4.201 7

['zar Labacawy: CTTL, Bedjing, China

DUT: Dipole 1800 MHz; Type: DISO0VE: Serial: D1800VZ - SN: 2084
Communication System: LD G, CW; Frequency: 1800 MHy: Duty Cyele: 1:1
Medingm paameters wsed: £= 1800 MITa: o = 1,503 S/my e 53,79 p— 1000 kg’
Phantam scetion: Certler Section
Measurement Stendacd: DABYS (TEFEAEC/ANST 063.19-2007)

DASY S Conliguraliom:

= Probe: EX3DVY - SN7433; ConFiR.75, 7.75, 7 TR0 Calibrated: 9720/2014:

+  Sensor-Burface; Ldmm (Mechanical Surface Detection)

+  Electromos: TDAFS 821321 Calibrated; 15192017

= Phantonn: Triple Flat Phantoem 510 Type: (D G00 P51 CA; Bertal; 116141

o Messoremen: SW: TMSYE2, Version 52,10 (0 SEMCAD X Version 14,610
{7413}

System Performance Cheek/Zonm Sean (Tx7x7) (TxTu7)Cube 0: Measuremen arid;
dx=3man, dy - Smm, dr=5mum

Referenes Value — 9757 Vim; Power Dnift = 002 dB

Feal SAR (extrapolated) = 18.0 Wike

SAR(] g) = 9.84 Wik SAR(10 ) - 5.18 Wike

Masimum value of SAR (mewsured) = 152 Wikp

dB
fl

]
-3.41
-h. 52
-10.23

-13.64

1708 _“*

0 dH =152 Wike = 11.52 dBW/kg

CerhTvale Mo Z17-9T7138 Page 7 of
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Impedance Meazurement Plot for Bady TSL
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CALIBRATION CERTIFICATE
Ohbject D000V - SN; 1008

Calibration Procedureds) FE_711-002.01

Calibrafion Proceduras for dipole validatian kits

Callpraticn oate: Fabruary 1, 2018

This calivration Certificate documents the tracesbility o national standards, which realize the physical units of
rmeasurements(Sl). Tha measuremanis and the uncertainfies with confidence prabability are given en the following
pagas and are part of tha certficate.

All calibrations have besn conducted in the closed laboratory faciity: emdronment temperatursi2223)C eand
hurmidity<70%.

| Calibration Equinment used (M&TE critical for calibration)

Primary Standards Io# Cal Date{Callbrated by, Cedificate Na.) Schaduled Callbration
Power Metar NRVD 102185 02-Mar-17 (CTTL, Mo J17X01254) Mar-18
Power sensor - MRN-ZS 100555 O2-Mar-17 [CTTL, Mo J17X01264) Mar-18
Refaranca Proba EX30V4 | SN 7464 12-3ep-17{SPEAG No.EX3-7454_SepiT) Sep-14d
DAE4 SM 1528 G2-0et-17SPEAL Ma, DAES-1525_Oct17) Qcs-18
Secondary Standards 10 # Cal Date{Calibratad by, Certificate No.) Scheduled Calibration
Signal Generalor E4435C | MY4907T1430 22-Jan-18 (CTTL, Mo.J18X00550) Jan-1%9
Metwork Analyzer EEOTIC | MY481105873  24-Jan-18 (CTTL, Mo . 18X00561) Jan-19
Marre Function Signatyre
Calibrated! by: Ehaa Jing SAR Test Engineer ﬁi‘

Reviawad by: Lin Hag SAR Test Enginear ' ﬁi‘fﬁ&’% |
Approved by: i Dianyuan SAR Project Leader ‘r-*%?ﬁ\_/x

Isaued: February 4, 2018
This calibration certficate shall nat ke reproduced except in full without written approval of the laboratonyg

Certificate No: Z15-9702( Page 1 ol 8
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Add: W31 Kesyunn Kead, Hoddinn Dismicn, Bafiing, 100191, China
Tol: +86-10-62304633-207% Fax: +B6-10-62304633-2504

E-mal: ctiZohinoit].com hetp:tfumechinenl.cn
Glossary:
TSL tizgue simulating lquid
ConvF sensitivity in TSL/ NORMxy.z
A not applicable ar nat maasurad

Calibration is Performed According to the Following Standards:

a) [EEE Std 1528-2013, *IEEE Recormmended Practice for Determining the Peak
Spatial-Aweraged Specific Absorption Rate (SAR) in the Human Head from Wirelazss
Communications Devices: Measurermant Techniques®, June 2013

b |EC 622081, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fislds fram hand-held and body-mounted wiraless
eammunication devices- Fart 1; Device used next to the ear (Frequency range of 300MHz ta
BGHz)", July 2016

c) IEC 62209-2, *Pracedura ta maasure the Specific Absorption Rate {3AR) For wirelezs
communication devices used in close proximity fo the human body (frequency range of
30MHz ta 88H=)", March 2010

d) KDBB&SEES, SAR Measurement Requirements far 100 MHz to 8 GHz

Additional Documentation:
&) DASY4'S 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 siated in the cerificate are valid at the freguency indicated,

«  Anfenna Parameters with TS The dipele (s mounted with the spacer to pasition its fead
point exactly below the center marking of the flat phantom secfion, with the amms arlentad
parallel to the body axis.

»  Foad Point Impsdance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The Impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Return Loss ensures |ow
reflected power. Mo uncertainty required.

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

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

s SAR nomalized: SAR as measured, normalized to an input power of 1\ at the antenna
cohhector,

o 3AR for noming! TSL perametsrs: The measured TSL paramaters are used to calculate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a narmal distribution
Correspands to a coverage probability of approximately 95%,

Certificate No: Z18-9702 1 Pape 2 of &
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Measurement Conditions
DASY syster configusation, s far as not given on pags 1.

| DASY Version DASYSZ 52.10.0.1446
Extrapolation Mwnmci Extrapodation
Phaitdm Tripta Flat Phantarm 518 |
Distance Dipole Center - TSL 10 mim with Spacar
Zoom Scan Resolution " die, dy, gz = 5 mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The folicwing paramelers and saleulafions were applied. S
Temperature Fermittivity Conductivity
Nominal Head T5L parameters 220G 400 140 mingdm
Measured Head TSL parameters (22002 °C BELE% 1.42 mhoim £ & %
Head TSL termperatura change during test 1.0 °C IR —_
5AR result with Head TSL
! SAR averaged over1 cm’ (1 g} of Head TSL __ Cendiion
| B4R measured SED T inpud power 102 m g
SAR for naminal Head TEL parameters normalizad to 1w 40.3 mW g £ 15.8 % (k=2)
. SAR averaged over 10 omi {10 g} of Head T&L Cardition
SAR maasured 1 250 mid input power E1TmwWig

SAR for raminal Head TSL paramatans niormalized bo 1w

20.5 MW g £ 1.7 % [k=2}

Bady TSL parameters
The follewing parameters and calcufabons were applied.

Temperatura Parmittiwity Condustivity
Nominal Body TE_L parameters 220 C 513 - 1.52 mho'm
Measurad Body TSL parameters (220 & l.l;j “C F1B+6% 1.55 mhovm £ 6 % |
| Body TSL temperature change during test <1.0%C —-
SAR result with Body TSL
SAR averaged over 1 o’ (1 g of Bady TEL Condition
S4AR maasured 2500 1 inpud poear I mW g
SAR for rarminal Body TSL paraimitis normalizad to 1W 20,3 mW i + 1B.8 % (k=2)
SAR averaged over 10 o1 (10 g) of Bady TSL - Condition '
SAR messurad 250 miW |npul: PORET S1amitig

SAR far naminal Body TSL paramatars

narmaltzed b 1%

20.4 WW Jg £ 187 % [k=2}
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Appoandix (Additional assessments outside the scope of CNAS LO5ST0)

Antenna Parameters with Head TSL

Impadance, fransformed 1o fesd gain

48.80- 2 08i0

Reburm Loss

Antenna Parametars with Bady TSL

- 33.6d8

Impedanca, transfermad bo faed point

48 300 1830

Return Lose |

- 27848

General Antenna Parameters and Design

Electrical Delay (one direcfion) |

1.047 ne

Aftar lang term use with 100V radiated powar, only a slight warming of the dipole near tha fesdpoint can

be measurad.

The dipole is made of zisndard semirigid coaxial cable. The center condustor of the fesding line is directly
connesied to the second arm of the dipole. The antenna is therefore shont-circuited for DS-signals. On some
of the dipales, small and caps are added to the dipale arms in order to mprave matching when lsaded
according 1o the position a8 explained in the "Maasurement Cenditions” paragraph. The SAR data are not
affected by this change. The overall cipole length is skl according to the Standard.

No exceasive farce must be applled 1o tha dipels arms, because they might bend or the soldered

connections near the feedpoint may be damaged

Additional EUT Data

[ Manufaciured by

SPEAG J
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DASYS Validation Report for Head TSI Dhate: 0201 2018
Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2ONIVE; Serial: D20V - SN; 1009
Communication System: UTD 0, W, Frequency: 2000 MHz:; Duty Cyele: 1:1]
Medium parameters used: [= 2000 ML o= L4106 S5/m; er— 38.89; p = 1000 kg/m3
Phantom section: Lell Section
Measurement Standard: DASYS (TEEEAEC/ANST CH3.19-2007)
DASYS Conliguration:

= Probe: EX3DVY - SN7464; ConvF(E.39, 8.39, 8.39); Calibrated; 971272017,

+  sensor-Surface: | demm (Mechanical Surface Deleclion)

+ Electronics: DAES Snl525; Calibeated: 10W2/2017

+  Phantom: Triple Flat Phantom 5. 1C; Type: QD 000 P31 CA; Serial: 116171

+  Measurement 3W: DASY32. Version 5210 (00; SEMCAD X Version 14.6.10

(T41T)

System Performance Chech/Zoom Scan (7x7x7) (72727 Cube I Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 95,98 Vim, Fower Drill = <0005 dB

Peak SAR {extrapolated) = 19.7 Wike

SAR(L g) = 10,2 Wiks; SAR(I0 gy =517 Wikg

Maximum value of SAR {measured) = 16.2 Wk

]
o |
-3.74
-7.41
-11.23
-14.98
AB.72 k-
0dB = 16.2 Wle = 1210 dBW/kg
Certificate Moz Z1R-97021 Page 5of B
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABDRETORY

Add: K51 Xumaman Roed, Haidion Disrice, Beijig, 100191, Ching
Tl +&6-10-G13 046332070 Fan: +86-10-62304633-2504
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DASYS Validation Keport for Body TSL Drate; 02.01.2018

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Tvpe: DZO00Y 2 Serial: D200V - SN: 1009
Communication System: UID 0, CW; Frequency: 2000 MIHe; Duly Cyele: 1:1

Medium paramerers used: = 2000 MIHz; o = 1,564 8/m; &, = 51.83; p = 1000 kg/m®

Phantem section: Center Section
Measurement Standard: DASYS (IEEEIEC/ANST C63.19-2007)
DASY S Confliguralion:

v Probe: EX30W4 - SNT464; ConvF(R.24,8.24,8.24); Calibrated: %/12/2017,

= Sepsor-Surface: 1.4mm (Mechanical Surtace Detection’
s Electronics: [DAE4 Sn1325; Calibrated: 10/2/2017
= Phantom: Triple Flat Phantom 5, 1C; Type: QD 000 P51 CA; Serial: |

1alsl

o Measurement SW: DASYSZ, Version 32,10 (0} SEMCAD X Version [4.6.10

(7417)

System Performance Check/Zoom Sean (7x757) (77370 Cube §: Measurement grid:

dx=2mm, dy=3mm, dz=3mm

Retference Value = 93,84 Vim; Power Drifit = 002 dB
Peak SAR (extrapolated) = 19.7 Wike

SAR(L g) = 10.3 Wike: SAR(10 g) = 5.18 Wik
Maximum valve of SAR (measured) ~ 163 Wike

0dB = 16.3 Wihp=12.12 dBW/kg

Certificates Mo Z18-97121 Page7ofd
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impedance Measurement Plot for Body TSL
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Client SRTC Cartificate No:  Z17-97140

"
CALIBRATION CERTIFICATE

Objesct D245005 - SM- 7328

Calibration Procadure(s) FF-Z11-(:3-01

Calibraticn Procedures for dipole validation kils

Calibration date: Saptamber 18, 2017

Thiz calibration Cerfificate documents the traceability to national standards, which realize e physical units of
measuramants(3l). The measurements and the uncertainties with confidenca probabiiity are givien on the following
pages and ane part of the camificate,

All calibrations have been conducted in the cosed lahoratcry Facility: enwironment lemperatureizam T and
rmidity<T0%.

Calibration Equipment used (MATE eriical far calibration)

Primary Standasds 1D Cal Date{Calibrated by, Cerifeate Mo Scheduled Calibration
Powear Mater  NRWD 102198 02-Mar-17 (CTTL, No. 1 TX01254) Mar-14
Powear sensor  NRY-ZS 100398 02-Mar-17 (CTTL, Mo J17¥01254) Mar-18
Reference Proka CAI0WS | SW 7433 28-3ep-16(SPEAG ND EX3-T453_Sep15) Sep-17
DAEA S 133 18-Jan-17[CTTL SPEAG No Z217-57015) Jar-18
Secondary Slandards o # Cal DatedCalbratad by, Conificate Mo Schedulad Calibration
Signal Generator E4438C | MY48071430  13-Jan-17 (CTTL, No.J17X00285) Jan-18 B
Mebtwark Analyzer ES0T1S | MY25110873 13.Jan-17 [CTTL, Mo J17RO02E5) Jar-18
Marme Function Slgnature
Calibrated by | : :
alibrated by Zhao Jing 5AR Tes! Enginesr .
L

Aaviewsd by u Zongying SAR Test Enginae: %

Approved by: i Dianyuan SAR Project Leader %ﬁw |

| . - . lzsusd: Septembsar 21. 2017
T_hls talibration cartificats shall not be reproduced except in full without written approval of the latoratory, [

Cerificate No: Z17-97 140 Pazre 2 of &
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S  CAUBRATION LARORATORY
A WS | Nuzmaar Reee, Hadian Drscs, Bedjine, 000191 Cina
Tel: RE-20-42304435.20070 Fax: | BE- | DAE304A% 52200
E-mail: Gl chinalilcom heip Swwwchinel o
Glossary:
TEL bssue simulating liquid
ConvF sensitivity in TSL/ NORMx vz
WA not applicabla or not measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate [SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues™, June 2013

b} |EC 82208-1, "Measurement piocedure for assessment of specific absorption rate of human
exposure to radio freguency figlds from hand-held and body-mosnted wirsless
communication devices- Part 1. Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

o) IEC 62208-2, "Procedura fo measure tha Specific Absorption Rate (SAR) For wirsless
communication devices used in close proximity to the human bady (frequency range of
30MHz to BGHz)", March 2010

d) KDB863664, SAR Measuremant Reqguiraments for 100 MHz to 6 GHz

Additional Documentation:
g} DASY4S System Handboaok

Methods Applied and Intarpretation of Paramatars:

= Measuremen! Conditions: Further details are available from the Validation Ragort at the end
ot the certificate. All figures stated in the certificate are valid at the frequency indicated.

*  Aptenna Farameters with TSL: The dipcle iz mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the anms orientad
parailel to the body axis,

¢ Fecd Foinf impedance and Refun Loss: These parameters are measured with the dipole
positioned undar the liquid filled phantom. The impedance stated i transformed from the
maasuremant al the SMA connector 1o the feed point. The Raturn Loss ensures low
reflected power. Mo uncertainty raeuired,

« Electtical Delay, One-way delay between the SMA connector and the antenna feed paint,
Mo uncertainty required.

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

o SAR normalized: AR as measured, nommalized to an input power of 1 W at the antenna
connectar.

e SAR for nominal TSL parameters: The measured TSL parameters ane used to caloulate the
nominal SAR result,

—]

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distributian
Comesponds to a coverage prebability of approximately 95%.

Cleriiticnte Mo: Z17-27140 Pape 2 of &
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Tl 1 ES-1-e2E e 20T Faw: 1A IN=R2I0LET 550
Femzil zst @b sl som heptacm dinaklen

Measurement Conditions
DASY zyetem conflguratinn, as far ae noef gven on page 1.

DASY Verslon DASYEE G2.10.0.1448

Extrapolation - l Advanced Exfrapalabion “
E"m“‘ Trpe Flat Phanton 510 o i

Distance Dipole l:entl;r -TSL . 10 mrm with Spacar

Zoom E_c:an Resolution | i, dy, dz =5 mm J

Fraguency ) | 2450 MHz £ 1 MHz

Head TSL parameters
The lefiowing pararmsiers and calou2:lons were sgplied.
e, L =
| Temperature Parmittivity Caond ucli'l.rlly_|

Mominal Head T5L parameters 20°C L2 * 80 mhoin
Iflaasumd Head TSL parameters (220 +£0.2]°C BT LE% 1 78 mhain + 8 %
Head T5L temperature change during test =1.0°C it [
SAR result with Head TSL = =y ==
SAR averaged over1 cm’ {1 g} of Head TSL | Conditien |
HAR maasured 250 mW input pn-.h.'er_ 131 mw s g
"SLAH for nominal Head TSL parsmetsrs normalized ta 1w 6Z.4 m1.|'|.i' fg £ 18.8 % (k=2)
S5AR averaged over 10 cx : (10 @} of Head TSL Cedifinon “‘ . ]
| BAR maasured ) 50 W input pm'rer_ B 10 miy S g
ISAR for noming Heaa TSI parametars normal.zed (o 1W 24.4 mW ig 2 1B.T % (k=2)
Body TSL parameters =
The foiowing paramslers and ca'culatons wese applied.
Temperature F‘Errnl'rrvil.y | Tnmlcti'.'it].r_
Nominal Body TSL paramaters | 2200 527 1.85% mha'm
Measured Body TSL paramaters 220+ 331 = 325:5% 154 |*'|hl:|.|'ll.'| E b“-f-_
Baody TSL lemperature change durng test <11 —-._ _
SAR result with Body TSL '
SAR averaped over 1 om” {1 g) of Body TSL Candticn T ]
S5AR mesaurad 250 v input poavear s i2m!g i
SAR tar nominal Body TSL parameters nermalized o W Tl 52.3 mW g £ 18.8 % (k=2
AR averaged owver 10 £’ (10 g) of Body TSL Conditon
SAR messured 250 m gt power SA0mWl g B
ER fuﬂw-.a' Body TSL parametars 1 narmalizad to 1 & 24.3 MW /g £ 18.7 % [k=2)
Clerlificile Ma: A17-97140 Page 1 ol #
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Appendix (Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

['FIFIEIdEII‘lEE. trenshxrresd to fasd pain

51,300+ 5 9200 —|

Resturn Loss

Antenna Parameters with Body TSL

- 24 5dB

Impedznee, transformed to feed poat

Habum Logs

Ganeral Antenna Parameters and Design

Electrical Dalay {ona directin;

4T E0HEHD
- 23148

1 268 ns

After Iong tarm use with 1000 radialod power, anly a slight warming of the dipole near e fesdpoint can

be maasured.

The dipele is made of siandard samirigid coaxial cab'e. The conter conductar of e feading line is directiy

conneclad to the second arm of the dipole. Tha artenna | therefo

re ghart-cireulted for DC-signals. On some

of the dipales, small and cans are ackded to the diprale arms in order o imprava matzhing whan oaded
according to the postion as axplained in the “Meaaurement Conditions" paragraph. The Sﬁlr-‘.-da;- are not
affectad by this change. The overall dipale langth is L acoording o the Standard. ) '
Mo excessive farce must be applied ta the dipola arms, bacause they might bend or ha solderad

connections near the feedpoint may be damaged

Additional EUT Data

| Manufacturad by

Clerlificars Mo Z17-97140 Pagedols
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DASYS Vulidation Heport fur Wead TSL

r-"\ﬁ I Colabaration with

VN a

S~ CALBRATION LABORATORY
Acd Wasl Hwrvuzn Rosd, Hnddian Disrried, Badjan 100190, China

Tel; ~E4- 106204 A3-2079 Fix: TG250 A5 12504
Femal: crtli@ehiganil coen I e chinati L en

Test Laboratery: CTTT., Beijing, Ching
DUT: Dipole 2430 MHz; Type: D2450V2: Serial: D24500T - SN 738

Comtnunication Syetem: UTD O, O Trequency: 2450 Hz: Duly Cyele: 1:1
Modinm paramneters uzed; - 2450 Mlle: o ;

Phantnm section: Lell Szetion
Measurement Standard: DASY S (IECETRCARST C63.1 92007
12ASY S Conlipuration;

»  Probe: EX3DV4 - 8N7431: ConvF(7 45, 745, 7451 Calitrated: 992620 iy

«  Bensor-Surface: |dmm (Mechanical Surfuce Theteotion)
+  Eleciromes: DAL Sn1330; Calibrated: 171952017

= Ihactem: Trple Flat Phastam 5.10; Type: QD 000 P31 CA; Serial: 116171
= easurement SW0 DASYE2, Version 5210 {00 SEMCAD ¥ Wersion 140,10

(7417

Dipale Calibration/Zoom Sean (T 7eT) (o Tr0uke 0 Meosrement gridl: ds=Smum,

dy=5emo, de—5mm

Heferanee Value = 1021 Vim; Power Drilt =-0,01 dB
Peak SAR (exlrapolated ) = 27.8 Wikg

SAR(] g) = 131 Wikg: SAR(IN 2y = 6.1 Wikg
Muximum value of SAR (measured) — 22.0 Wiks

dB
1]

|

452
-4,y
13,57

-16.10

22,62 s

0 dB = 200 W/ilkg = 13.42 dBEW/ Ty

Certifieate Mot Z1 797140 Puge = of

Dhihe: 0182007

1788 8'm: a1 = 38.67; p= 1000 kgind
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licls ¢ HE- P O-G230d05 3- 2679 Far: +He- L0062 504833- 2504
Femail: eiiszinatloar hpiwwiclinatt o

Impedance Measurement Plot for Head TSL

1] ey 10.Ctee/ Rel o, cooda TEL]

| AL =

*1  Z.@L0000 GHz -24.48F m
A 00

| i i ;
c T T:_-‘_d--'-
200 ."‘x\ it
43,050 "\__-’f
e |_ .
M =L et Rl scale Lodpui TRL pall =
sl R.RA0QO00 G4z SL.JET D Y920 R RbemR iz
-
| ;,f
i 3
i )
% = sl
1 St STy Fevd oo =2
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r‘r-\? In Callebaratian with
=777 s e
S~ CALBRATION LABORATORY

Al M 81 X pvan Boad, Ha dian Liat=iet, Raijing, L%, Chinn
Teel: =860 0-G230463 3-2079 Fag + e 0402 5040532504
E-mnail: ciel@ e vinatl can: bAp Swwichimatt o

IFASYS Validation Report for Body 1SL Ihaate: 00 [§.2017
Test Labomatory: CTTL, Dedjing, Ching
DLT: Dipole 2450 MHz; Type: D2450V2: Serial: D24S0YV2 - SN: 738
Communication System: ULD G, CW; Frequency: 2450 MlELe; Doty Cyele: 101
oediom parsmaeters used: f= 24530 MHz =1 587 & B = 3251 p= 1000 kpim®
Phantom sectinn: Center Section
Measurement Sandard; DASYS (TEEEJRC A ANST (63,18 2007
TrYASY > Configuration:

o Prohe: X300 - 8M7431, Com (740, 7.46, 7465 Calibreted: 926201 i

»  Senser-Burface: Ldmm {Mechanical Surface Detectivn)

+  Eleetiomics: TIAEA Snl3310; Caliheatsd: 171952017

= Pharton: Triple Flan Phaotem 5000 Dypes QU 00D P51 O A Semal: 116141

o Mensmroment 3W: DASYS2, Version 52,10 (0 SEMUATY X Yersion 14,010
(7417}

Dipule Calibration/ Zovm Sean (Fa7sT) (T 77V Cube 0 Messuroment grid: dx=5min,
dy=5mum. dz—5mm

Referenes Value — 9641 Vem: Power Dirift = -0.03 4R

Peak SAH (extrapoloted) = 278 Wiky

SAR[T ¢} =132 Wiky; SAH{ID ) = 6.1 Wikg

Manirmim velue of SAR (mensured) =223 L

dB [
—‘[I
_|-4.18 ‘
&7
-13.15 ‘
-17.53
i
=141 | )
0 dB =223 Wikg = 13.48 dBW/kg

Cerlilicate Ma: Z17-97141) Page 7 ola
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FLESER SR Bk I TR Bl Fax. +He- | 0-E2 daE3-2 504
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Impedance Measursment Plot for Body TSL

T-T E11 Lee LTl SR ERET S B THT 2 i

SCLCC el v TR
! T ATON00D Ghz -TFROTIR 38

EH M HH

Zo.00
2. 000
oa L

200 — F—

Taol

Sa.000

N, O0 —

P =11 saish fAedad scale oo DL sel]

Pl 4500000 SH2 4757 O ML3E5E D AL BEEETT e

17 S S 1EEA 100
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D2600V2 Sn:1166

The Swiss Accreditation Service is one of the signateries o the E&
Muitilateral Agreement for the recognition of callbration cerificates

Calibration Laboratory of 2, war briercie
Schmid & Partner S (g S .
Enginearing AG % G arvids sviem di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland N ¥ K{_ %%/ S Swiss Calibeation Service
Accrediled by Me Swiss Accrediation Service [SAS) Ascreditation No.: SCS 0108

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caibration data: November 08, 2018

This: calibration certilicals docunents the iraceabiify to naficnal standards, which raallze the physical units of measuramenis (S1),
The measummanis and ihe uncenainias wilh confidancs probability are ghen on the foligwing peges and ara pan of tha carificats.
All calibrations have been conducted in the closed Iaboratary facility: envirenment lemperalue (22 + 3)°C and Frumikdity < 70%.

Cafibraticn Equipment used (MATE critical lor caibration)

cient  SRATC-BJ (Auden) ot Cestificntn No: D2600V2-1166_MNov19
[CALIBRATION CERTIFICATE
= == ————— ——— .
Otject D2600V2 - SN;1166
Cafibration procedure|s) QA CAL-05.v11

Primary Standards 0¥ _Cal Date (Cartilcate Mo} Scheduled Calibeation

Fawer meter NRP SN: 104778 03-Apr-13 {No. 217-02BB2/I2883) Apr20

Power sensor NRP-Z291 SM: 100244 03-Apr-19 (Mo, 217-02902) Apr-20

Power sansor NRIP-Z81 Sh: 100248 03-Apr-18 (Mo, 217-02893) Apr-20

Felerence 20 dB Allanuatar SN: BOSE (20K 04-Ape-18 (Mo, 217-02834) Apr-20

Type-N mismsatch combination SN B04T.2/ 06327 D4-Apr-19 (Mo, 217-02805) Agre-20

Rederance Probe EX30NVS SM: Tase 29-May-1§ (Mo, EX3-T349_May15) May-20

DAES BM: 801 0-Apr-1% (Mo, DAE4-801_Apr1g) Apr-20

Secondary Standards IC# Chack Date in house) Sehaduled Chack

Power maler E44198 SN: GB39512475 30-Oct-14 {in house check Fab-18) In house check: Oct-20

Power sensor HP 84814 SN: LIS37292783 O7-Oict15 (in house check Oct-18) In house check: Oct-20

Power sansar HP 84814 SN MY 41082317 O7-0e1-15 (in housa chick Oot-18) In house check: Oet-20

AF ganeralor R&S SMT-06 SM: 100972 15-Jun-15 {in house check Oct-18) I hariese check: Cct-20

Natwork Aralyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house chack Oct-18) In housa check: Oct-20
Hama Fumctian &i

Calbrated by: Claudio Leubler Laboratory Technician

Approved by: Haija Pokinia Technical Managar ’m

Issund: Novamber 12, 2018

This calibration canificate shall not be reproduced excepl in full withau! writtan approval of the laboralory.,

Certificate Mo: D2600V2-11868_Movid Page 1 of &
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Calibration Laboratory of N, Schwalzarischer Kallbrierdienst
Schmid & Pariner % g Service -.i:- drétalonnage
Engineering AG iy Sarvizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand i‘-ﬁﬁﬁ‘ S Swiss Callbration Servies
Accradiied by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatocles to the EA
Muttilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tisaue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
MN/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 Technigues”, June 2013

b) 1EC 62209-1, "Measurement procedure for the assassment 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 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

d) KDB BE5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 Systermn Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramefers 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.
Mo uncertainty required.

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

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

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

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

Cartificate No: D2600V2-1186_Maovig Page 2 of &
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EREEBEND P
DASY system configuration, s far as nol given on page 1.
DASY Version DASYS V52103
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mim
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Canductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mhofmm
Measured Head TSL parameters (22.0 £ 0.2) °C ATTzE%H 201 mha/m =6 %
Head TSL temperature change during test < 0.6 °C ween =
SAR result with Head TSL
SAHR averaged over 1 cm® (1 g) of Head TSL Conditian
S5AR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL paramiters nommalized fo 1W 56.5 Wk £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measuned 250 mW input power B.43 Wikg
SAR for nominal Head TSL parameders narmalized to 1W 25.4 Wikg = 16.5 % (k=2)

Cerificate Mo: D2600V2-1186_Movid
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4780-7.8i0
Asturn Loss -21.7 di

General Antenna Parameters and Design

Electrical Delay (one direction) | 1,148 ne

After lang term use with 100W radiated power, only a slight warming of the dipole near the feedpeint can ba measured.

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding ling Is directly connected to tha
second arm of :hu_dipule. The antenna is therafore ghon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dlpl:.al!a arms in order 13 improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragragh. The SAR data are not affected by this change. The overall dipole length is still
acearding to the Standard.

Mo excessive force must be applied to the dipale arms, because they might band or the soldered conneciions near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
Cerfificate No: D2500V2-1166_Novid Paged ol g
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DASYS Validation Report for Head TSL

Date: 08.11.2019

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1166

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.01 S/m; & =37.7; p= 1000 |cgfn11I
Phantom section: Flat Section

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

DASY 52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz: Calibrated: 29.05.2019
Sensor-Surface: |.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.04.2019

Phantom: Flat Phantom 5.0 (front), Type: QD 000 P50 AA; Serial: 1001

DASYS52 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 1 18.5 Vim; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 28.7 Wikz

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.43 Wikg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 23.8 Wikg

-4.60

-8.20

-13.80

-18.40

=23.00

0 dB = 23.8 Wikg = 13.77 dBW/kg

Gortificate Mo: DAS00V2E-1166_Mov19 Page 6 of &
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Impedance Measurement Plot for Head TSL

Ch i &wge 20
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Stop 260000 GHE
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00000 GHz
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End of the test report
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