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ANNEX B — RELEVANT PAGES FROM CALIBRATION REPORTS
DAE4 Sn:546

Calibration Laboratory of
Schmid & Partner

Engineeting AG
Zaugharsstrasso 43, B004 Zurlch, Switzerdand

i S Schweizerisches Kalibrierdicnst
¥ oy Sarice sissse d'Btalonnage
[ l C Servizio svizzera di tarabira
=] Swiss Callbration Service

Acoredibad by e Svass bcersdiatian Sevics 1345 Accraditstion No.: SCS 0108
The Bwiss Accreditation Service 15 one of the signatariss o the E4
Tdutitateral Agracenent for the recegnitian of calibratfon certifcatas

Cliant SRTC (Auden) Carfificate Mo DAES-546_Aug1e

|CALIBRATION CERTIFICATE |
| |
| rakject DAE4 - 5D 000 004 BM - Sh; 548

Galikralice proceduraia) 08 CAL-DB.w2a
Calicration procedure for the data acquisition electronios {DAE)

Caibealion date: August 28, 2019

Uhis ealiamation cerccana documanis I freczabiily to naticrs standards, which realise the Prslzal urile o measanemarks 1915,
The megzwrominnts &nd e uncedaimias wilh corddanae Prekasbiiity ars ghaan oo e follawing pages =nd arg part ol He sailicate,

Al caibralicrs fave boan sanected i the seged aaaraiury faniiy! ecvironmens tampatone 52+ 570 ang Feamidily « 1%

Caliratian Equinment usee (MATE rilizal far caibeallang

Primary Slarcdards [0 Cal Do (CErS vata M) Scheduken Galhrason

Keiltvey Mutlimetsr Type 5001 | Sp; pe1oevE G E AT (ha:2 048] Sep-18

Serodary Stardards [ioe Ciwss Date (in housa) Sooamied Dhavea

Aule DA Celigratian Unk | SE LWVS 053 AA 1001 B7-130-19 fin hausa ehick: i house check: Jan-2i0

Gallrgter Bow Vi BE RS Q06 A DGR 0779 in b isa gheck) Ir Aniss ek Jareau
Mama Furchiar

Cabbratan by Erx Haimirki Lebarzeany Fasnnician

Agpeaued 2y Bt Kk M £
proved ay Erwan) Kikn Nepiy Manapor E,J%ﬁ‘[uﬁfﬂy’(

Lol Avgust 2B, 20

This salbrzman 2eni cate sak nol be reproduced eseaps i Ul wilhowr wriban apereval of Ba laboralony.
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Calibration Laboratary of
Schmid & Pariner

Enginearing AG
Zaughausstrasse 23, 3004 2urich. Switzsrland

Schwelzerischer Kalibrierdicnst
Servica auigse d'étalonnags
Rarvizio svizzero dl taraturs
Bwiss Callbration Service

Asaredied by tha Svies Accranibation Servee (5A5) Ascradlation No.! SCS 0108
The Swiss Accredibtion Service is one of the Siggnalorsas ba ihe EA
Muttllataral Agrecmant Tar the recagnition of calibeatian eartificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY systam to align probe sensor X 1o the robot
coordinate system.

lethods Applied and Interpretation of Paramaters
= DC Voitage Measurement: Calibration Factor assessed for use in DASY syslem by
COMpansen with a calibrated instrument fraceable to national standards. The figure givan
corresponds to the full scale range of the volimeater in the respective range.

* Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inzserted, Uncartainty is not required,

= The following parametars as documented in the Appendix contain technical information as a
result fram the performance test and require no uncertainty.

» O Voliage Measurement Linearity: Verlfication of the Lirearity al +10% and -10% of
the nominal calibration voltage. Influence of offsat virltage iz included in this
measurament,

= Commaon mode sensifivity: Influence of a positive or negative commen mode voltage on
the differential measurement.

= Charinel separation: Influence of a voltage on the neighbor channals not subject te an
input voltage.

= AD Converter Valuos with inputs shorled: Values on the internal AD converter
correspanding to zero input valtage

s input Offset Measurerment Outout voltage and statistical results over a large number of
zaro vollags measurements.

»  Input Offset Corrent: Typical value for infarmation; Maximum channal input oftset
current, not considering the input resistance,

*  Input resistance: Typical value for infurmation: DAE input resistance at the connector,
during intemal auto-zercing and during measurement,

* Low Baftery Alarm Voitage: Typical value for information. Below thiz voltage, a battary
alarm signal is generated.

+  Power consumption: Typical value for infarmation, Supply currents in various operating

mocdes,
Cenificate No: DAE4-546_Aug™3 Pepa Z o1 5
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DC Veltage Measurement
A - Corwerter Hesolution naminal
Higm Hange: 1LEA = g.iul ull range VO, +300 my
Lawe Farige: 1.5B = Sin¥, fllvanga = -1+ 5my
DASY meazurement paramatera Auls Zero Time: 3 sec; Meznzunng firme: 3 sac

Calibration Factors X ¥ | z
High Range 405352 £ 0.02% (k=2) | 404.008 + 0.02% (k=2] | 404222 - 0.02% [k:z.ﬁ_
Low Range S-BHE30 + 1 50% (k=2 | 305641 + 1800 (k=20 | 397961 + 1,50% (k=2

Connector Angle

|£cm[‘1¢ﬁ¢r Angle to b used i DASY systam 2I0% 41" J
Cemicale Mo DAES-G45_ALg18 Fage 3at =
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Appendix {Additional assessments outside the scope of SCS0108)

1. DC Veltage Linearity

| High Range Reading '[H-FP Difterence (uV) Error (%)
Erlimnal X + Input 193335.19 -1.38 : 0.0
_Cl:lannal X + Input 20000.83 - B0 Q.00
I Channel X - Input -198487 E;"_m 474 EERIE
Channel ¥ + Imput 1880RA 47 Tt -0.00
Chamnel ¥ + Input 20002, 52 1R .00
Channel ¥ - Input =300 62 0.45 -0.od
Chanmel Z + Input 1990015 54 0.za 0.00
Chanme| Z + Imput 19954 G5 -3ar -0.02
Channel Z - Input -2 05 | 080 s}
Low Range Reading (pV) Differance {u¥) Error (%}
Channel X + Input 2001, 45 .IZI 50 003
Channel x' + Input 20114 0.15 .07
Channel X - Input -198.97 .I'I A5 ng
Channe| ¥ + |mput | 20062 .41 -0
Channel ¥ + Input ?nn.ﬂé 40,13 Rikiey
Channel ¥ - Input -19:'-1.-3:’; 0 éllil -IZI 15
Channel £ + Input 2nnri ke 1 I'} 04 ) .00
GChannel £ + Input A0 1.11 -0LBE
Channel Z = Input -'-‘_-":E:.Q? | -1.27 DG
2. Common mode sensitivity
DASY measuremant paramaters: Auto Zers Tene: 3 sec; Measwong time: 3 g8
lcnmmnn mada High Range Low Ranpge
Input Voltage (mv) Avarage Reading (uV) Average Reading (pv)
Eﬂnml X 20 12 -0.11
200 o7a ) -0
Channel ¥ 200 1.95 o1z
204 <2.90 -1.27
Channel £ 200 115 1,74 Tl
= 200 £ 85 --_‘r_.14
3. Channel separation
DASY Measuremarnt parametars. foio Zero Time: § sec; Meazunog lne 3 seo
Input Valtags {m¥) | Channal X (uV) | Channel ¥ (V) | Ghannel Z (V) —‘
E:hannal X 200 - -2.05 - -3.28
Channel ¥ 200 92T - -0.BS
_C.hannal Fd 200 4,641 Ei.EE |
Cerbficata Mo, DAEZ-548 Augia Fage 4 af &
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4. AD-Converter Values with inputs shorted
DABY reasuremant pasarmstors: Aule Tam Time: A sec: Measuring fime: 3 soo

High Range (L&)

Low Range (L5B) |

Channel X 15940 13900
Channe| ¥ 16154 1PTED )
IChzmrml F 15811 — |
5. Input Offget Measurement
DASY measurament paramsters: Aule Zara Tirme: 3 se Meaasuring time: 3 sec
Inpuz 10M0:
Average {uv) fin. Qffset (WW) | max. Offse uv) S, ?E.,:::a!iu"
W
Channel X 1.15 o am .45
_ Channel ¥ W P I -0 B3 1.50 046
E\annul Z -0.42 [ -1.81 041 0.4z |
6. Input Offset Current
Mesminal Input cireuitry sffzel curant on all channeis: <254
7. Input Resistance Typicsl values for information)
| Zeroing (kOhm) | Measuring Mohm) |
' Channal X ! 00 200
Charnel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Valtage iTypica values for imonvation)
| Typical values | Alarm Level {¥DC)
Suppl'!.r_[t Vier) ) +7.4
Supply {- Vee) - 7B
9. Power Congsumption (7ysical vaiues for farmration)
_:I'rpil:-.al values Switchad off (ma] | Stand by {rmd) Transmitting {mA) |
Supply {+ Voe) +0.01 +8 14
| Supply (- Vec) -2 & -2

Cerifcete Mo: DAEA-545_Augin
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ES3DV3 Sn:3127

Calibration Laboratory of

Schmid & Parlner
Engineering AG

Zeughausstrasse 43, BI04 Durch, Switzcrand

Azored ted By it Baiza donecilalion Seraos 150E)
The Swiss Accrediatian Serdcas iz ane of the signatores ta the EA
Mustilataral Ayresment for the recogrdlion af dfirsticn certificates

ciert  BRTC (Auden)

i, =
A Ty I/?/-'*“'“’“r-.i{I G Schwsizeischur Kalilrise@mnsl
y | &) [ Service sulsse datalannags
5 Servizeo svizzera o farabura

Swizs Calibralicn Service

i 5 F)
EOmtS S

Accreditation He: SCS 0108

Cerlifieats Ho: ES3-3127_Aug19

|CALIBRATION CERTIFICATE

Tbjac ES30W3 - SN:3127

afibrzbion procedures)

QA CAL-0T D, QA CAL-23.v5. QA CAL-250T

Calibration procedure for dosimetric E-fiald probas

Caitralion dute:

Bugust 27, 2019

= calnnalian cerifcats disarerss the Irceabiny bo rabianal standancs, which reslize the physicel unts of measoeamants (50
T mzasrements and i ancera cliss Wil codvence arekaklily o ghean on S Fdswing pagus see sns pad of the cedrcale.

i Alleal Eraeng fuaee b corcuiied nthe closcod lanaratan Tasl y. wnsionr e femperatues 02 £ 300 2re humiding < 706

Calioralon Soupment Lsed (FATE crilical by eaitration|

Cransy Slandans 1o Cal L":be-:l_':T'..ﬁ:m M) S wcd o Coditralizn
_ Prser mate- HRE 54 104778 (M. F1T-025A20258351 Apr-20
Frower sensar b= e S O1082e 1. FATORAAR] | Ap-ad
Hower sensar Was-aod G055 1 L FTIREAG] LYl
Fiereraves 70 08 AllRnual S G520 2 [A-Bpe0 (No, 2170 Aoz
QeFd S 50 9-Dhoc-18 o, DIAL4 BbU_Uecis) an-28
Fieden v Pros T2 PR | 31-Dwc18 o £33 3013_Deci) Dac-18
Secandany Standards L} | Creock Date 1in houga) Scheculzd Check
Fowir meana B4 ak S GOTaGIUre TE-AR-1E (0 Frose sk e 10] In nouse checic Jur &l
Frwersenaar E44734 S M4 142€0Ey Of-Ap-18 i Fouse sheck bune 18] " in "ause chece Jun-21
_ Py gengar Caatas B R e e ) (8-Apa- 18 10 Fouse oweck .4:.-‘.5!- I s eheca Jun-20
R gunsrior R SG4ED BN LERRAENITI U4 fug 99 00 hause chenlin-181 e chege Jue-20
Pestvoors Aralyzer SE3580 BM LISA0ETY 31 Mar-d in howsa shack Dl-13) 1 moase chess. Q-1
Hame Funrdionn Synaiae
it Ly Manu Stz Lanoalury Techricar
E Bpprraed by #ana Prokowic Tashnal Manoger

Iszumd Aogust 23 2013

T gl cerilizste shal rot be reoroduces except in Tl wdthau witlen seeava of ke lasomaiory.

Cerlificaie ha: EEX-1127_sugih
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Calibration Laboratory of
Schmid & Partner
Enginaaring Al

hweizsnuches KaBhrinrdi
Sarvice guisss @atalannage
Survizia swvizzera of taraiura

Taighaissrasse 41, 0004 Zurich, Switzerand 5 Swiks Callbralion Service

Aureciiad by the Swiss Aooradiaicn Berics (503 Acereditation Mo.: SC5 0108

The Swiny Accreditaian Sorvice 1S one of 1 Sgisdoring b e EA

Multialeral Agreerment for the recognition of calioraticn cerificatas

Glossary:

T5L b=z smulating liquicd

MORMy sangilivity in fron spaca

CanvF sensitivity in TSL ! NRORMxy.2

DCP diode comorsasion point

CF creal factar (Tiguly_oyele) of the RF signal

ABCD moculation dependent linearization parametars

Polarizatcn ip wrofaton around probe axis

Peolarzaton & A ralation arcund an sxis that is in the plane normal 1o probe axs (20 measursment cenler),
i, @ = Dis normal 1o probe axis

Canneclon Al infomation ussd in DASY =vatem bo alan probe sensor X o he wobol coondinale sysbem

Calibration is Performed According to tha Fellowing Standards:

&y IEEE 3l¢ 1528-2013, "IEEE Recommenced Practice for Determining the Feak Spalial-Averaged Specific
Absorption Rate (S5AR) in the Hurman Head from Wikskess Commonacalions Dovices: Measioement
Techniques ', June 3313

by IEC 822087, 7 "Measurement procedurs for the essessment of Specitic Absarplion Rals (3AR) from hang-
held ard body-mounted davicas used mext b the ear {Trequency range al 300 VHz {06 GHz)®, July 2016

o} IBC 8&E0E-E, "Procedure b delermine the Specific Absorpton Rate (3AR) for wirsless cormmunication devices
used in cloge proximity 4o the human body (freguency range of 30 MHz to 6 3-z)", March 2010

dy KOE BGSGGE4, “SAR Messurement Reou memeants lor 100 MHEz o & GH:"

Methnds Applied and Interpretation of Parameters:

NORM, 20 desesaed Tor E-lield polarzation 8 = 0 (f < 900 MHz in TEM-cell; f = 1800 MHz: R22 waveguida).
MORMy o are unly intermediate values. Le., the uncertainties of NORM:, v,z does not affect the E° “fiald
uneetainky insida TSL [saa balow Canel,

= NORM[x e = NORMWE p.z * fraguency_response [see Frequency Response Chart). This lineanzaticn is
implementes in OASYY softwere versicns iater than 4.2, The urcertainly of the freqeency responss is induded
in tha stated uncertzinty of Conuk,

¢«  DCPxy.z- OCF are numercel inearzation parameaiers assessed biased an the dida of power ssweep ailh GO
signal {no uncertsnty required). DGP does notb depend oo equency nor media,

»  PAR:PAR i5 the Pask 1 Average Ratio Ihal is nol sibeated bol determeess based on she sigoal
characieriatics

v Ax, I Eixyz; T O )20 Wil woe A, B, G, 0 ace ourmericzl lincarization pammeters assessed based on
the dats of power sweep for specific modulation eignal. The parameters do not depend an frequency nor
medii, ViR is the maximum calibration range expressed in RME voltage scross the diods,

= ConwF amd Boundary Effect Paramaters. Assassad in fiat chantom using E-field (or Temperaturs Transfer
Btandiard for £ < B00 MHz} and inside waveguide using analytical figld distnbutions beased on oower
measiremants for = 300 MHz, The same selups are usad for assesameant of the parmmeters applied for
DoUMZEry con pesalicn [ﬁlph& deplh} of which fypical uncerainty values are givan. These parametes ang

wged bt DAZYA gollwire L irmprove probe accuracy close to the boundary. The sanstivity in T5L cormsspords

o MORME v = * ComeF whangty the uncensirty comesponds ta that given for ConwF, & frequency dependent
ConvF is used in DASY varsion 4.4 ang higher whizh allows extending the validity from £ 50 MHz 1o £ 100
MHz.

L] S,:-.".\a.l?cal’fsnfmp}r {30 devialicd frcen isolranp ). in a Reded ol Lo gradicnls realized using @ Bl phantom
expoged by a palch anlenna

= Henesor OHEer: The sensor olfset cormesponds o fhe offsel of vites! measurement centar from the probe tip
[eer probe axis]. Ma fakeance required,

= Connector Algle: The angle is ssessed using the information gained Dy determining the NORME (no
wieerlaindy raguired).

Cartificate Mo ES3-M127_sagll Papge 2ol 9
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ES30VE - BN-1ET Auipasl 27, 20158

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

Basic Calibration Paramatars

Sanser X Sensory | SensorZ e (k=)
Horrr {ui i iy | 1.26 173 1.1% 101 %
DR (i) | 03,2 734 [GEE: ]
Galibration Results for Modulation Response
(][] Communication Syaiem Mame g a B L) o | wrR | Max unc
) dB Ay de my e, (=2}
o8 2 ow X | _oE o 10 | 0 2984 | GBEE [2aTE
¥ | oa a0 "o " | TR
[ ¥ [ aa .0 10 [ #aa

multiplied By the coverage faclor k=2, which for & normal distribution comresponds 1o & coverage

| The reportad uncertainty of measurement is stated as the sl;anﬂ_ard uncertainty of measurement
‘ probability of approximately 95%.

:‘T'ie drweerma rhis al Munm 207, da o alact the £ eid uncenaicly iside TEL isee Paga 5
- humer cal linkarni sation perammsar GocenEiny rot e

I.IJrr..'tnsim,.- wdelemined LG e e, dev alian Tem bres resaorss apEhing iesctanyula grbLing and & exoresoed 2o ke squans of ke
e vals

Cerifizzia Mo: EBS-3127_Aug1s Fage 3ol 9
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ERI0NE- ShE 27

August Z7, 2018

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

Qther Probe Parametars

| 5§I.‘=I1El:lr -'-".rrangﬁn-p."‘. Triamggular ]
Connechar Angle () 8
“Tectankal Sirface Delecton Mode enatied
Cotical Burface Detsclon [Wods " disagied |
Pratie: Cwgrall Lenglh 337 mm
FPrabie Body Diameler 10 mim
Tip Length 143 i
T Ciarmater % a
| Probe: Tip 1o Sensor X Calizration Painl Z mm
TProbe Tip to Gensse ¥ Calibration Fond Z mm
Frabe: Tio to Senser 2 Calibration Point 2mm
Fectaumended Measuremer: Disiancs from Surfase EL
|

Cenffizata No: ESE-3127_Augia Pege d al 3
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ESANG- SMET Aupust 27, 219

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

Calibration Parameter Determined in Head Tissue Simulating Media

; ” ﬁ,nl_al;_lv_e . | Cendustivity | | b Depth ®
MHz) Parmittiwity [Sin) ConvF & | ComvF ¥ | ComvFZ | Alpha {mamy)
a0 aim o B34 | 634 6.2 0.ED 1.25
835 41.5 | om0 £.20 &.20 B.201 0.4z 1.6
1810 40.0 1.40 5.10 310 510 | 070 | 120
I_ 2000 400 T 40 5.02 5.02 502 i} 1.2¢
2300 ags | 187 1.58 458 4.8 .53 1.38
| 2450 30.2 1.0 453 48D 4.460 087 | 1.37 E120%
|__=8an 0 | 1ae 4.32 452 432 | 070 | 135 | 120%

Freguency waldty sbove 300 WHz
urzeraiTy is e RES ohihe ©
oa'ow 00 M-z s £ 1025 40 30
3 MHz s 4 @ WHE and G

2 100 IHz anly sppliew for DAGEY o £ and higher (san Poig By, sme b is msriched o= 50 Mz The
unuetaity & cakbnstion freaLency Ao the ancertanty % ihe ind ced TRquancy cxvl Treguency vaildty
and T0 H o Cond assasamante & 30, 52, 178, 157 and 229 W+ ez pmc yebe, Vaboily of Sane® asssgsed a)
vh azansze 61 13z = HA9AHe Abovs 5 BHE fragquancy vahd by can B weranded 20 110 MHz

Al e mnces belos 3 Gy i & vakdety of HEsie paremeters (o and o) s o2 rmlasad Ie + 7005 i bouid compensaor formul s anpkad o
reaslrl BAR v ues, Atwnueies above 3 Sk fhe w2y o TRA S crramelers (: and A i resrelzd 4 # B T Ty s e RES el
g ConaF unssrzinly fa- indGaled farget Hesus pasmeters.
S A phetep ane derarmined daring calivalor SPEAGE warmanis e the romaining desiston cue be ha baondasy sHees THRT EAMpARRCLE 8
whaiye 2ns Hran + 13 for frequences babe 5 Sz and babey 4 2% 1or fraquanies butseen 3-8 GHz et =y defns: Srger e P ke prass ip
crametar fra the bourdary

Crrhificale Mo DS540 Augid Paga 5ot
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ES30N3- SH-312T angust 27, 2013
Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
15 F
1,4~ ; i i
e 1S = -
T !
iz
m 1 2 T tmermemnemssmn————— e e ——
E
1 :
é‘ 1.0 = T . = " e — o
o F
cone
o
T
R T
a
LI- L e T S T - VRSP SS: fo
L1 i 1 1 = I L NG ke S LIS S I Pl | I
e, 1500 200 2500 A0
f[raHz]
[
=t Ry
Uneertainty of Frequency Response of E-field: 2 6.3% (k=2}
Celificale Wt ENE-FIAT_Aig e Page I.:I . B B
The State Radio_monitoring_centerTestingCenter (SRTC) Page number:151 of 192

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



VA
SR I ' No.: SRTC2020-9004(F)-20062303(H)

I e o —" FCC ID: SRQ-ZTE8010
EFRTEEENPORRGG

SEIOVE- SNET

Augusl 2T H0
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz,R22
o : v : ta % i 3

Erer [4E]

AN 1

1% .l'._h'll': _'ﬂ’,i-_Lr.:ll &

Uneertainty of Axial |sotropy Assessment: + 0.5% [k=2}

Carlilicie Ka: ES3-31ET_aLyta Pans 7afd
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T T N
ESI0VI- EM:A12T Ailrpist 27, 2013

Dynamic Range f(SAReaq)

(TEM cell , fouw= 1800 MHz)

Input Sipnal [ut]

10 =

SR Im;'-.'-'-.:n-E-]

* [
it SorEpensTted comipaen Eatesd

hl

Errar =B8]

10 1o A1 'I-:rl 10
SAR [mliema]

o 102
|
¥ camaensetad

L.
2aMper=aleg

Uncertainty of Linearity Assessment: £ 0.6% (k=2}

Canilicabe Mo: ESS-315T_sunia
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T
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Conversion Factor Assessment

f = 235 MHZ WGLE RS9 (H_comw®, 7= 1R MHz WELE 222 [H_roms ]

: Pr :. f : ] " I- 5 . v

e rem i iiatan
Deviation from Isotropy in Liquid
Errar (g, 8], =900 MHz
g pe
Sl -8 08 -0 02 03 2 A4 08 0o 1.8
Uncartainty of Spherical Isotropy Assessmant:  2.6% (k=2}
Cetiicata Mo, ES3-3127_fugiy Fapge 9 of 9 B
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D835V2

r.;* In Colleboration wits e, UE
S777 8 p e a g N\ L T
S~  CALBRATION LABORATORY m CN A s .

= f—

A 231 Ksyuam Boed, Hoidias Disrict. Refjing, 0191, China. % ¥ CALIBRATION

Tel: -1 1-62904 £31-2078 Fra - ME-LOLAT A6 50 "".-,_,:’;'-‘?'\‘ 3 v

Eomradl: el ehinart o s ""-'-"-'-'w.n.'ll:nauljj;_; d il CHAS LOSTD
Client SRATC Certificate No:  Z17-87135

CALIBRATION CERTIFICATE |

Dhject CB3IEV2 - 5N 4d023

Calibration Protedure|s) FE-Z11-003-01

Calibraticn Procedures for dipale validation kit

Calibration date: Seqternber 13, 2017

This ca'ibeation Cedificats decuments Lhe traceasilty 1o national standards, which resize the physical units of

measurementsiS. The massurements and Ihe uncertaintos with confidenos probaility are given an the faliowing
pages and are part of the cenificale.

All calibrations hava baen conducted in the closed laboratory faclity. enwironmend temperatunees
humidity= #0%.

8 amd

Calibrat'on Equipment used (M&TE crtical for calibration)

Frimary Standards 10 # Cal Datallal oratod ey, Cardificate Mz Scﬂaduleu Calibration |
Power Keter  NREWD | 102156 02-Mar 17 (CTTe, Mo, 1 7X01254) Mar-18
Power sensor NREVZS 100586 C2-Mar-17 (CTTL, Mo J17X01254) Mar-18
Raferance Probe EX30WY | 5N 7433 26-Sep-18(5PEAGNG.EX3-7433_Sepl) Sep-17
DaL4 SN 1337 189 Jan-17(C L-SPEAGMNo.Z17-97015) Jan-1§
Secondary Standands D# Cal Date(Calibrated by, Ceifizate Mo Schaduled Calibratinn
Signal Generalor E4438C  MY490T1430  13-Jan-17 (CTTL, No.J17X00286) Jan-18
Metwork Analyzer ES0T10 | MYAST10673  12-Jan-17 (G717 TL. No.J1 TRO0Z83) Jan-18
Mame Functicn Signatire
Calibrated by: Zhaa Jing SAR Test Enginear “i%

Reviewed by: ¥u Zongying SAR Test Engineer %

Approvead by; i Dianyuan SAR Project Leader R 7

. . lasuad: September 16, 2017
| This ealibration cenificate shall not be reproduced except in 2ull without written appreval of the laboratory,

Certificate Ma:! 71797135 Page | ol s

Sn:4d0232
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BT N R
r‘\u I Coksbaratian with
= § p & a g
ETTI‘ CALIBRATION LABORATCORY
—
Adc Mo 51 Xoevmr Boec, He-dian LslzicL Tedjirg, HRIGE, L
Tel: +8i- LO-G2904433-2073 Fax +86- 106230463 32402
I mnil: erl@chizan] coe hap e clnzatll o
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMsy.z
A not applicable ar not measured

Galibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, “IEEE Recormmended Practice for Determining the Peak
Spatial-Averaged Specitic Absarption Rate (SAR) in the Human Head from YWireless
Communications Devices: Meazsurement Technigues”, June 2013

b) IEC 82208-1, "Measurement procedure for assessment of specific absa rption rate of human
exposure o radio frequency fields from hanc-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
SGHZ", July 2016

ey IFC 62208-2, *Procedure to measure the Specific Absarption Rate [SAR) For wircless
sommunication devices used in close proximity to the human bady (frequency range af
30MHz to 8GHz)", March 2010

o) KDBEGSES4, SAR Measurement Requirermaonts far 100 MHz to & GHz

Additional Documentation:
£} DASYA!S Bystern Handbook

Mathods Applied and Interpretation of Parametors:

* 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,

» 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 sriented
parallel to the body axis.

= Feed Point Impedance and Refum Loss: Theza parameters are measured with he dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty requinad.

«  Electrical Delay: One-way delay betwean the SMA connector and the antenng feed point.
Mo uncertainty reguined,

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

= SAR normalized: SAR as measured, normalized to an input powear af 1 W at the antenna
CONMEGLOT,

= SAR for nominal TSL parameters: The measured TSL paramsters are used to caloulate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncedainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Correspends to a coverage probahility of approximately 95%.

Certificare Mo: Z17-87135 Puge 2 of B
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I Codabunation with
[ =]
CALIBRATHON LABCRATORY

!..‘\s

_ VD

e
Add: Wn.3 1 Kneyuan #ap

Tl FEfe I A2 N1
E-mail: X Eckinalt].com

Eluisdizn Districn, Being, 100131, Choog
Faw: HEG- 1 0-E230463 52504

B tfeeana ahivanl oy

Maasurement Conditions
DASY ayslem modfigurstion, 58-far &% ol gven cn page 1

DASY Version

E2 0.0 1448

Extrapalation

Phantom

Distance Dipole Center - TEL

Zoom Scan Resalution dx, oy, dz2 =5 mm

B35 MHz = 1 MHz

Fraguency

CASYaR

Advenced Frlrapalation

Triplg Flzd Phantom 510 J
13 mm wits Space

Head TSL parametors
Tres Fofowing paramaters ard ca'sulabona were agplied.

Temperature FPermittivity Conductivity
Mominal Head TSL parameters 22.0°C -1-1 Gl 052 mho'm
Measured Head T3L parameters (Z20xD21°C 41, d- + 4% | nan mhaim 4 B B
Head TSL termperature change during test =1.0°C — [ |
SAR result with Head TSL
| SAR averaged over 1 o i i1 q) et Head TSL Caongition |
S.l'-"uR mMeasL ed 250 i Inpul powar 235 M i g ]

SAR tar remingl Head TSL parameisrs

nerred zed o 14

9,37 mW ig £ 18.8 % (ke)

Conditien

SAR averaged aver 10 o’ (10 g) of Head TSL

SAR measursd 250 ma inpul

AR tor nominal Head TSL paramsters

marilizad o 1y

powar TET Mg

| 808 mw ig £ 1B.7 % (k=2

EBody TSL parameters

The fullowing perametsrs sna c2'eulatons were agslied
I

- Tempeaerature Permitthyity Conductivity
Neminal Body T5L paramaters 220°C §5.2 0.57 mha/m il
Measured Body TSL parametars (220102 T BOr 8% 098 mho'm £ 5 Y%
Body TSL termperature change during test =100
SAR result with Body TSL ' -
SAR averaged over 1 M g) of Body TSL Conditicn _| =
5AR messured 250 MW input poveer 234 miN g =

SAR for naminal Body TSL parameters

narmalizad 1o 14y

| 4T MW ig £ 18.8 % (k=)

_E.ﬁ.Ft averaged ovar 10 o (10 @) &f Body TSL

S5AR messured 280 mW input

SaR Tor norical Body TSL pararmeters

Condibon

rarmalized o 1

Tadm

powsr

Wig

[ G17 MW g 187 Y% (k=2)

Cenifivate No: 217497135 Fitge: 3 of 8
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* In Callsboration with

e
=77 Rtk

R

Acd: Mo 5L Kusvuen Rocd, Haidian Disirict, Beijing. 100191, China

Tl +4-10-62304 A33-2079 o P B O 2E0G 312 5
Fmail erlideh alilegen It Swwwenechenat’.on

Appendix (Additional assessments outside the scope of CNAS LOS70)

Antenna Parameters with Head TSL

Impedance, trarslorred ko feed poin

Retum Loss

Antgnna Parameters with Body TSL

Irgegance, ransformed be feed oo

£1.00-2 790 '
30.7da

ABO- 367 ;[J— T

REglum Loss
]

25.5dB8

General Antenna Parameters and Dosign

Flestric [one direction:
clrical Delay (o E )

1.4BE ns

Afer lomg term uge with 100W radiated power, only a slighl warmirg of the dipole near the feadpoint can

b measurad.

The: dipole is mada of standard scmingic coaxial cable. The canter conductor of the feeding ling is directy

cennactad fo the second arm of the dipole, The antenna is therefore short:
ofthe dipales 2mall end caps are added 1o the dincle arms

1 ort-circuited far DC-signa's. On some
in order to improve matzhirg whan loaded

according 1o the position as explained in the "Measurameant Conditions” paragraph. The SAK data are not
affected by this change. Tha overall dipoie lengtt is il according to the Standard,
Mo srcassive force must be appliad to the dipole arms. because they might bend or the sokdered

conneations near the faedpaint may be damaged.

Additional EUT Data

rl'l."la"u'ﬂmured oy

Certiticarz foo F1-97135 Prac 4 nfg
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DASYS Vulidution Report for Head TSL

.ir-"‘\“ In Colisbaragion with
— 5 e a
=777 2L 8 49
—— CALIBRATION LABORATORY
Adi s MeF1 Kucpwar Reae, Hedian Diasz, Peding, 10018, Ching

Tel +H6- -623046353-2079 Fan! 4 Be- | DGR INAG 52504
Fomni - eteme i leem bt s cliirall o

Test Laboratory: CTTT., Beijine, Ching
DUT: Dipele 835 MHz: Tvpe: DE3ISVE: Serial: DREISYI - SN 44023
Communicetion Systeny: LD 0, CW; Frequency: £33 MHz Duty Cyele: 1:1

Mlediun puramelers used; =835 My o= 0903 8/m; & = 41,34 p

Phatem section: Lell Section
Messurement Srandard: DASYS (IFEEARC ANST C63,19.2007)
DaSY S Conlipuretion;

= Probe; EXODWE - SW2435; ConvFi0.82, 982, 9829 Calibraed: 0726720 6

«  Semsor-Surface: [4mm Odechanical Surfuce [Ioteetion)
Clecieonics: 1XAE4 81132 1; Calibrated: 14192017

7417

Dhute: OB 15320107

LEn i

Phantor: Triple Flat Mhustem 5005 Pype: QD 000 P31 CA; Serizl: 116171
= oazuremment 5B TPARY 2, Version 5210 {00, SEMCA LT X Versdom 14.6.10

Dipale CalibrationZoem Scan (7Tx7a7) (TxTx70Cobe b Messurement prid: dx=3mum,

dv=%mmum, deFmm

Refaence Walue — 3628V Power Dift = 0,07 B
Peak SAK {extapolaled) = 3,06 Wika

SAR( g) = 2.35 Wik SAR(10 ) = 1.52 Wike
Mecimum value of SAR (measured =321 Wke

did

0 dB =321 Wikp =307 dBW/kyp

CortTeate Mol A174T135 Page s af &
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Add: Mo F1 Xweyvan Wz, Laidion Distocs Boging, 100081 Ol
Tl A EA-1-EEMMEAI-D0M  Tu: +RG- 1033046132504
Temizll, crlliglingll com Dgiwashics Lo
Impedance Measuremeant Plot for Head T5L
[ 771 = Lo Weg o, 0008 =ef C.00GEE [FL] - e S
B - T T T o
43,22 |
S0
Zo. 0
1a.03 | |
0. 00
SR, i 4
1006 i B s 2 ;
A B Sl :
T h] \‘: .-'f |
40,30
sc.oe b - - s P
FEl = Snick £eelx) SeaTe Looodu TAopel]
*l B3R D000 MA@ MULOE B OL.7EM n g Im-at T T
ey "
s
o~ £l e
| 2
b !
| | I
kS
| B i
1 flat AR IEEF: 100 HE Shop LOZS SR
Certificars b £17-07133 Fage & of &
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“%g-r ; L CALIBRATION LARORATORY

A Mo 31 Xeepiar Keac, | Ledion Dhiancon, Gojiow, 0090 Cing

Tl +RE-LO-62304AT 52009 I I Tk I T e T

Te-mnil; eitl ez inal. Lenr D pttaameehivss il wa

DASYS Yalidation Report for Budy 'TSL Thate; 09132017

Teat Lebaratory: CTTT., Beijing, China

DU Digrole §33 MHz; Type: D83SV2; Serial: DR3SY2 - SN; 4di23
Communicalion System: ULD O, OW; Frequency: $35 MHz: Duly Crvicle: 121
Medinm paramneters used: £= 835 MTly o = 0,958 8fm; 5= 33 .68 p = 1000 kgim’
Phantom seesion: Center Section
Measuremenl Stundard: DASYS (TREEIECAANST £63,19-2007)

DASYH Confignration:

+  Probe: B30V - SN7433: ConvTi9.5.9,5, 2.5k Calibrated: 026206,

= Sensur-burface: 1 4mm (Mechanical Surface Detection)

= Electronics: DARA 80133 1; Calibrared: 11522017

= Phentom: Triple Tlat Fhamom 5,00 Type: OD 000 PS1 CA- Serial- 6] |

+  Measuremert SW TMASY 52, Versdon 537,10 [0 STMOAD X Version [4.6.10
(7417

Dipole Calibration/Zoom Scan {Ta7x7) (Te7x 71 Cube & Measwement erid: dx=5mim,
dv=5mum, de Zmm )

Refarence Value — 36.17 Vi Power [rifi = 0001 dR

Peak SAR [extrapoluted) = 3,57 Wiks

SAR( g1 =2.34 Wik SAR(L0 2) = 1.55 Wiks

Masimu value of SAR (measaredy = 3,15 Wikg

B |
o
|~7 2.1n

4.210

.30

-i.41

L.

0 dR=3,15 Wiky =498 dBWike

-11.50

Certificats Wae F17.97133 Pagra 7 of §
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CALIERATION LABORATORY

Az Nact b e una Bozd, Flidian Disiiel, Beijfme 000090 Clina
Tl +86- H-G2I04033-207Y Foe; +Ho-10-62304 5332504
Emiadl: culliffchineti crm Al e Clagilen

Impedance Measurement Plot for Body TSL

TrL SiT Log sag lb.GEERT meT 00048 [T

R
L
2200
FLER ]

1600
o, i s

1.0, O3 _‘_h-____
20,00 i =
T
e .’/
o
42,00
3. U0 - -
F
FElE <11 smith Oneded =zale o@6ol Ll el
#1 BIS.OGCCE MHT A4 3F0 0 -3.0070 0 AR AEIG<pRT
gl
1 -7;/
—— Bl -
1 '._“
-
i, O
.\-
——— e & i
- ETLOETER A 00 H
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D1800V2

AP, & |, Clgbicestion with e, o
=777 s p e a g N 4 o
e cAlBRTON ABoRTORY . EERE (A NAS s

———

Qs Mo BT Sneynin Wocil, Lsidier, Districr, Bavfing, 10001, Chisa 5 e \35 v CALIERATION
(SR P B R e Fan: 15601 628622504 el [t GNAS LDST0
Femail; erlifickmatt om W yeeechicaltlcn

_C-”E_J'It BERTC Certificata No:; 21787138

CALIERATION CERTIFICATE

Cinjact Q1802 - SN 2d0B4

Calibration Procedure{s) FE-Z11-003 01

Calibration Frocedures for dipale validation kits

Calibration cate: September 15, 2017

| Thiz caiibration Certificate documents the traceatslity to national standards, which realize e physical units of
measuramentsiSl). The measurements and the uncertantics with corfdence probatility are given on the fallowing
pages and are part of the cenificale.

Al calibrations have been conducted in the clesed laboratory facility. anwironment terperatureiess v and
harmiclity <7l .

Calibraticn Equipment uzed (METE critical for calibratinm)

Frimary Standards ICh & Cal Dete{Calibrated by, Corlificate Mo Scheduled Calibration
Maweer Meter  MRPZ 102155 02-Mar AT (CTTL, No.J17X01254) Mar-18
Power sensnr MRP-787 | 1005586 D2-Mar-17 {CTTL, Mo J17X01254) Mar-12
Reference Probe EXI0WE S 7433 25-5ep-16{SPEAG N0 EX3-T433_ Sepig) Gap-17
[ald SM 1331 18-Jan-17{CTTL-SPEAG Mo Z17-0701 5) Jan-15
Secondany Standards | 1D # ) Caal Deate(Talibrated by, Carificate Mo, Sehedulad Calibration
Signal Generalor E44380 | MYJO071430  13-Jan-17 (CTTL, Mo A THO0Z686) ' Jan-18
Network Analyzer ESOV1C | MY4B110873  13-Jan-17 (STTL, No.J17X00288) Jdan-18

Mame Function Signature

Calibratad by: Zhae Jing SAR Test Enginesr :-g‘%

Fevewsd by u Zongying SAR Test Engineer %

Approved by: Qi Dianyuan S4R Pro ‘*

el Leadar ,:_—.ﬁ:j"q L

lzsued: Septembar 18, 2017
This calibration cerificate shall not he reproduced except in full without wiillen approval of the laboratory

Coitifcate Wo: ZI17-971 1% Pazrg | 0’y

Sn:2d084
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r‘ [n Colaboration with
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e~ CAUERATION LABORATORY
Al Mo Dueynre Koio, Buidiu Disirict, Teiiing, 10191 Chics
el —He-TRIMGAIATT) i —B6-10-63105A31-2504
Fematl: criligickmzl com st s latLen
Glossary;
TSL tissue simulating liguid
ConvF sensitivity in TSL f NORMx vz
1, not applicakle or not measured

Calibration iz Performed According to the Following Standards;

a) |IEEE Std 1328-2013, "|EEE Recommended Practice for Deterrnining the Poak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Technigues”, June 2013

by IEC 62209-1, "Procedure to measire the Specific Absomtion Rate (5AR) For hand-held
devicas used in close proximity to the ear {frequency range of 300MHz to 3GHz)". February
2005

¢} IEC 6220%-2, "Procadurs o measure the Specific Absorption Rate {S5AR) For wireless
communication devices used in close praximity to the human bady (frequency range of
J0MHz to 8GHZ)", March 2010

d) KDBEGSEE4, SAR Measurement Requirements for 100 MHz to & GHz

Additional Dacumentation:
&) DASY4"S Systern Handbook

Methods Applied and Interpretation of Parameters:

s Measuvremen! Condifions: Further details are available from the Validation Report af the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenra Farameters with TS The dipols is mounted with the spacer to position its fead
point exactly balow the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

¢+ [oed Foint impedance and Retom Loss: These parameters ara measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed fram the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncentainty reguired.

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

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

e SAR pommalized: SAR as measured, normalized to an input power of 1Y at the antenta
connector.

o BAR for nominal TSL paramalers: The measured TEL paramaters are used to caloulate the
nominal SAR result.

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

Clertilicats b £17-97138 Puge2of &

|

The State Radio_monitoring_centerTestingCenter (SRTC)
Tel:86-10-57996183
Fax:86-10-57996388

Page number:164 of 192

Vv3.0.0



iz
SR I ‘ No.: SRTC2020-9004(F)-20062303(H)
FCC ID: SRQ-ZTE8010

The State Radie_monitorng center Tessng Center

EFRTEEENPORRGG

r.\_\‘" In Callaboration with
=77 S B e a3 g
_i,f' CALIBRATION LABDRATORY

Ade; Mo 51 Kieyyae Ko, Deidian Trstric, Baijioe, 00191, Chine
Tel =he- JG2A0dA 532070 Feal | BE=10AZEGE -0 504
Fomnil: erli@chimarl o lizip Sevwewchmat o

Measurement Conditions
DASY systam configuration, & far as net give- on page 1.

DASY Wersion DwSYeE £2.10.0.1445
Extrapolation Advanced Exlrapolatios I

Fhantam T _:"ﬂ-e Flat Phantom £ 10

Disfanece Dipale Center - TEL 10 mm wit Spacar

£oom Scan Resolution ) . dy, dz =5 mm

Frequency . 1800 MHz = 1 MHZ J

Head TSL paramctars
The fallowing paramaters and caleylatons wara applied

Temperature | Parmlt]'ril:.' . mmg.r
Mominal Head TSL parameters ) 220°C -'lﬂ_{l | 140 m.hu-m =
Measured Head TSL parameters (2ed=02°C A04 4 B % 142 rrnodm & 8 B
Head TSL temperature change during test | 1.0

SAR result with Head TSL

SAR averaged aver 1 om® [1 b of Head TEL | Condition
SAR measured 2450 vy Input poveer 98 S g

SAR for nominal Head 150 parameless nane sed o T 3ES mW g & 18.8 % (k=2)

SR averagad over 10 cni” (10 g} of Head TSL Condition o b

DA measured 25':_r'1'.'|' input power : 512 mn g ]
I_S.ﬂ.l-': far normina! Head TSL pararmeters riormalized B 1N 20.4 m'W ig £ 15.7 % (k=)

Body TSL parameters

The feliowing merameters ard caliulations wers applied

) Temperature Pormittivity Conduclivity
Hominal Body TSL parametars A0 53.? = 1582 n-:"r.':x"rr. |
Meagured Body TSL parameters (220205 S51Bze% 1.5C mhoim 28 3%
hdy TEL temperature change: during test 1.0 —

SAR result with Body TSL s = e e
S4R avoraged over 1 oo [1 g} of Body TSL Gondition
AR mea..iurcd 250 i Input pawar 9894 mW g
SAR for nom ~al Body TSL saranetes nerrratized to 10 8.7 mW g £ 18.8 % (k=2)
SAR averaged aver10 cm’ (10 o) of Borly T5L Cendition o T
SAR measues 2ED W gl power 51Emw g ]
SAR Tor nominal Body TEL parameaiers narralized o 1 | 20,8 mWW ig  18.7 % (k=2)
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Appendix (Additional assassments outsido the scope of CMAS LOS70)

Antenna Parameters with Head TSL

| Impedanae, ransformsd b e paint 48 30- 1,550

Returr Logs 3a.4dB

Antanna Parameters with Body TSL

Irnpedance, ranglormed ko feed paint 26 00 13210 |

Return Loss - Z71dR

General Antenna Parameters and Design

Electrical Delay (one crection) 1.316ns

After long tenm use with 100WY radiated power, oily @ slight warming of the dipole nzar Lhe feadpoint can
D measured.

The dipole is made of standard semingid coamal cable. The center conductor of the feading line is disactly
cennected to the seconc amm of the dipole. The antenna is therafore short-sireuited for OC-signals. Onsome
nfthe dipales, small eno caps are acded to the dipole arms in ander o irmErove matching when loadad
according o the positicn as explained in the "Measugrement Conditions' paragraph. The SAF data are not
affeated by this change. The overall dipale length is =i according 1o the Standard,

Mo ercassive force must be applicd Lo the dipale ames, bacauss they migh bend or the soldoerod
connactions near the feedpoint may be damaged.

Additional EUT Data

| Marufaciured by
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DASYS Validation Report for Head TSL Dizte: D%, 15,2017

Test Laborawry: CTTT., Badjing, China

YL T Idipale 1800 MHz; Type: DISOOV2: Serial: DIB00Y? - SN: 2d 084
Communication Sysiem: LUID 0, CW; Frequeney: 1500 MIL; Duty Cwvele: 121
Medivm paramelers wsed: £= 1800 MILe o 1423 Simger = 40.17; p= 1000 ke'm3
TMhiotom secticn: Lell Ssclion
Measurement Standard: DASYS (IEREEARCIANSEL CAZE9-2007)

DASYS Configuration:

+  hrobor EX3DVY - SMNT433; ConwF(7.97, 7.97, 7971 Calibrated: 9262016

= Sensor-Surface: 14mm (Wecharical Surfice Deteclivn)

»  Tlectronios; 12AHE4 80133 1; Calibrated: 12192017

o DPhanbom: Triple Flar Phanton 3.1C; Type: QU000 P51 €A; Serial: 116141

v Measurement 8W: DARYSZ, Version 52,00 (0% SEMUAT X Version 14.6.10
{7417)

system Performance Check/Zoom Sean (Tx7x7) (TaT27WCulbre 0: Measurement prid:
dx—3mm, dy—3mm, d7=%mun

Reference Walwe — 9390 VWim: Power Dafl = 0201 dB

Peake 2AR (extrapolated) = 18.7 Wika

SARL gh = 979 Wiy SAR(ID g) = 5.12 Wikg

“aimum walse of AR (measured) — 15,5 Wik

-3.43
6.B6 |
10.an

13.73

17.18 s

0dl =155 Wikg = 11.90 dDW ke
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Impedance Measurement Flot for Head TSL

Tl s Log Mag e, 0ades Rer G.00CoE [ET P ——
B T L e B ==
4000 |
3 ac
20,02
10,00
ALY
o 111 T h
) ———._____ _____——_—-_
' - -.\_\_-. _'r_'_'_r
L0 "\\;: 4 |
1 .
e )
. S =t 2 S
Pl i mmich (Redel Scile ZoQiL [F1 peT]
1 L0300 okz 46,337 0 .53l 0 36033 -
- '\‘.
¥
i T
] if
| [
I| ".
Y
Y
—
LFENY 10T HE GcpzcH: R

1 Sbat L5GH
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DASYS Validation Report for Body TSL Dhate: G3.14.2017

l'ear Labocaery: CTTL, Beijing, China

DUT: Dipaole 1800 MHz; ‘Tvpe: DIS00V2; Serial: D1S00V2 - SN: 2084
Communication System: LD G, CW Frequenes: 1300 MHz; Dty Chele: 101
Medingn parameters ased: £= 1800 MITe: 0= 1,503 Sim; e 53,79, = 100 Rg.-'mJ
Fhantam section: Center Section
Mleasurement Standard: DASYS (TEFEAECANST C63.1 H-Z00T

DAY S Conlgurabium:

= Prohe: EX300W4 - SN?433; ConvF(7.75, 7.75, 7.75); Calibrated: SN0 14:

= Bensor-Surface: Ldmim (Mechanical Surface Detection)

s Flectromics: TDAFS 821321 Calibrated: 1/1%2017

= Phanton: Triple Flat Phantom 5,105 Type: QD 000 PS5 CA; Senal; 116141

o Measurcment SW TFSY A2, Yersion 52,10 (0% SEMCA X Version 140,10
{7413}

System Performance Chieek!/Zoom Sean (7x7x7) (Tx7Tx 7 Cube 0: Measursment aridl:
da=3min, Ay Smm, dr=5mum

Reference Value — 97.57 Vimg Power Drift = -0.02 dB

Prak SAK (exteapolated) = 1 8.0 Wik

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

Masimum valoe of BAR (mewsured) = 152 Wik

[i[5]
il

|
-3.41
6.2
-10.23

-13.64

id
17.05 |

0 dBE =152 Wike =11.52 dBW/ky
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Impedance Measurement Plot for Bady TSL
TrL E11 Loy Mag Z0.GOde; Rer G.Coods (o] - ==
Rl = O -T2 L= oy S =
A0
ik
1i), G
| D.OCcly q{
Sace [ o —— —_—
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30, 00 =
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E-mwal: ciliixchinalt]. com brttpctfwnwwv.chinart].cn
Client  SRTC ] Certificate No:  Z18-97021
CALIBRATION CERTIFICATE
Orbject D2000V2 - SN: 1008

Calibration Procedurs(s) FEZ11-002-01

Calibration Proceduras for dipale validatian kit

Calibraticn oate: Fabruary 1, 2018

This calibration Cartificate documents the tracesbility to national standards, which realize the physical units of
measuremenis(S1). Tha measuremants and the uncertainties with confidence prabability are given en the following
pagas and are part of tha certficate.

All calibeabions have been conducted in the clased laberatory faciity: emdronment tamperatursi22a3c and
humidity<70%.

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

Primary Standards ) _ID # Cal Date{Callbrated by, Cedificate Na.) Behaduled I:a_l_ﬁ:-_ratim
Ponwar Metar NEVD 102185 02-Mar-17 (CTTL, Mo.J17X01254) Mar-18
Powar sensor . MRV-ZS 100595 O2-Mar-17 [CTTL, No.Ji TEEI264) Mar-18
Rafaranca Proba EX3I0W4E | 5N 7454 12-5ep-1FISPEAG Mo EX3-7454_Sep1T) Sap-18
DAE4 SM 1525 OE-0ct-17SPEAG Ma. DAE4-1525_Ceti7) Qci-18
Secondary Standards 10 # Cal DatefGalibratad by, Certificate No.) Scheduled Calibration
Signal Generalor E4438C | MY48071430  22-Jan-18 (CTTL, Mo.18X00s60) Jan-19
Mebtaork Analyzer ES0TIC | MY48110673  24-Jan-18 (CTTL, Mo 18Xa0581) Jan-19

Marme Function Signatyre

Cailibrated by: Zhan ding SAR Test Engineer éi‘

Reviewad by. Lir Hag SAR Test Engineer ' ﬂ‘ﬁ{a’% ;

Approved by Oi Digmyean SAR Project Leader —ﬂ%x

Izaued: February 4, 2018

This calipration cernificate shall nat ke reproduced except in full without writhen appraval of the laborstony

Certificate Wo: Z18-97021( Page 1 ol'd
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Tisl: +i6=100-62 34633-2075 Fax: +B6i-10-62 3046332504
E-mal: ctik@Eohinatr]. com hetp:ttwrneaschinentl. cn
Glossary:
TSL tizzue simulating liguid
ConvF sensitivity in TSL/ NORMx, .z
WA not applicabla ar nat measurad

Calibration is Performed According to the Following Standards:

a) |IEEE 5td 1528-2013, "IEEE Racammended Practice for Determining the Peak
Spatial-Averaged Specific Absonption Rate (SAR) in the Human Head from Wiralass
Communications Devices: Measurament Techniques®, June 2013

b IEC §2208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields fram hand-held and body-mounted wirsless
cammunication devices- Part 1; Device used next to the ear (Freguency range of 300MHz ta
BGHzY, July 2016

c) |[EC §2208-2, *Pracedura to measure the Specific Absorption Rate (SAR) For wirgless
communication devices used in close proximity ta the human body (frequency range of
A0MHz ta BGHz)", March 2010

d) KDBEGHEE4, S3AR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e} DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

+  Measuremsnt 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.

s Anfenna PFarameters with TSL: The dipole s mounted with the spacer to position its fead
point exactly balow the center marking of the flat phantom section, with the arms arlentad
parallel to the body axis.

= Faed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. Tha impedance stated is transformed from the
measuremant at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

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

» S5AR measured. SAR measured at the stated antenna input power.

s BAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar,

s 3AR for nomingl TSL perameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncerainty of measurement s stated as the standard uncerainty of
hMeasuremeant muliiplied by the coverage factor k=2, which for a narmal distribution
Correspands to a coverage probability of approximately 95%.

Cenificate N £18-97021 Page 2 of &
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Measurement Conditions

LIJ.-’-SY gysterm eonfigeration, as far as not given an pags 1.

DABY Wersion DASYES 52 10.0.14486
Extrapolation Mwnr.nd- Extrapedation
Phantom Tripla Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resalution . dx, dy, dz =5 mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The following paramelers and caluwlfions wene agplied. i
Temperature Permittivity Conductivity
Mominal Head T5L parameters 220°C 400 1.4 mingim
Mesaured Head TSL parameters 2202020 3BO+E% 142 mhotm £ 8 %
Head TSL ternperature change during test <1.0%C | —_
SAR result with Head TSL
! SAR averaged overd om’ (lgjofHesd TSL | __ Condition
| AR measured ZED miA inpud power 102 mwig
SAR for nominal Head TEL parameiers normalizad to 19 40,3 W g £ 188 % (k=2)
. SAR averaged ovar 10 om’ {10 g} of Head TSL. i Canditlon
SAR maasured 250 mi& input power E1TmwW i g
SAR For rarminal I-Ir,ad T5L paramatars normnalized b 1W 20.5 mW g + '!Iﬂ;.? % [k=2}

Body TSL parameaters
The following sarameters and calculabong were applied.
Temperatura Parmittivity Conductivity
Nominal Body TSL paramaters 22pC 533 1.52 mhedm
Measured Body TS5L parameters (220+0.H"C 51.8 £ 6% 1.56 mho'm £ 6 % |
| Body TSL temperature change during test =1.0%C —-
SAR result with Body TSL
SAR averaged over1 i’ (1 g) of Body TEL Condition
SAR maasured 250w inpud powar WA mMN g
SAHR for mominal Body TSL parameters nomalizad to W 40.3 mW i £ 1B.8 % (kw2)
SAR averaged over 10 o’ (10 g) of Bady TSL Cordition
5AR measursd 250 mW input power S1amw g

SAR Tor namingl Bedy TSL parametars ramalized b 1W

20.4 MWW fig £ 0.7 % [k=2)
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Appendix {Additional assessments outside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impadance, trensfarmed 1o feed paint 49.80- 2.08j0

Rehirn Logss - 33.6d8

Antenna Parametars with Body TSL

Impedancs, transformad to faed point 45 .30 1.83)0

Return Lose | - 27648

General Antenna Parameters and Design

Electrical Delay (ane direclion) | 1.047 ne

)

Aftar lang term use with 100 radiated power, only a slight warming of the dipole near the feedpaint can

be measured.

The dipale is made of stendard semingid coaxial cable. The center canguster of the feeding line is directly
connected ta e second arm of the dipole. The antenna is therefore shot-circulted for DO-signals, On same
of the: dipoles, small end caps are added to the dipole &rms in order to mprove matching when lsaded
according to the posilion as explained in the "Maasurement Cenditions" paragraph. The SAR daia are not

affectad by this change. The overall dipole length is stll according to the Standard.

Mo exceasive farce must be applied 1o tha dipesa arms, becauss they might band or the soldered

connections near the feedpoint may be damaged

Additional EUT Data
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DASYS Validation Report for Head TS1. Drate; 02,01 2018
Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000W2: Serial: 2000V - SN: 1009
Communication System: UID 0, CW; Frequency: 2000 MHz; Duty Cycle: 1:]
Medium parameters used: U= 2000 MILe: o = L 416 5/'m; er— 38.89; p = 1000 kg/m3
Phantom section: Lell Seclion
Measurement Standard: DASYS (IEEENEC/ANS]T CR3.19-2007)
DASYS Conliguration:

= Probe: EX3DVY - SMN7464; ConvF(B.39, 8.3%9, 8.39) Calibrated: 97122017,

= sensor-Surface: 1 4mm (Mechanical Surface Deleclion)

+  Electronics: DAE4 Sn1525; Calibrated: 107272017

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 11614

+  Measurement SW: DASYS2, Version 5210 (0% SEMCAD X Version 14.6.11

(7417}

System Performance Check/Zoom Sean (72717} (Tx7x7)/Cube 0 Measurement grid:
due=3mm, dy=Smm, dz=3mm

Reforence Value = 95,98 Viin; Power Drifl = -0.03 4B

Peak SAR {extrapelated) = 19,7 Wikg

SAR( g) = 10,2 Wik SAR(I0 g) = 5.17 Wikg

Mlaximum value of SAR {measured) = 16.2 W/kg

[
o |
-3.74
-7.41
-11.23
-14.98
AB.72 L
0 dBE = 16.2 Wkg = 12.10 dBW/ kg
Certificare Mo: Z18-97021 Fags 5 of #
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Impedance Measurement Plot for Head TSL

Tri =11 Log Wag 10,0008 ket 0. d00ds [F1]

e N T T 1
0.0 !
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DASYS Validation Report tor Body TSL Date; 02.01.2018
Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Tvpe: DZO00YE: Serial: D200V - SN: 1009
Communication System: UID 0, CW; Frequency: 2000 MIHe; Duly Cyele: 1:1
Medinm parametees used: F= 2000 MIHz; o = 1.564 S/im: &, = 51.83; p = 1000 kgim®
Phanmm section: Center Section
Measurement Standand: DASYS (IEEEIEC/ANST C63. 1 9-2007)
DASYS Cenligumaiion:

v Probe: EXZ1VE - SW7464; ConvF(8.24,8,24,8.24); Calibeaned: %/ 122017,

v Sensor-Surface: 1.4mm (Mechanical Surface Detzction)

«  Electronics: DAES 8n1525; Calibrated: 10/2°2017

«  Phantom: Triple Flat Phantom 3,1C; Type: QD 00 P51 CA; Serial: 116141

s Measurement SW: DMASYSZ, Version 32,10 (0 SEMCAD X Version [4.6.10
(7417)

System Performance Check/Zoom Sean (73757 (TxTx7) Cube 0: Measurement grid:
de=2mm, dy=3mm, dz=3mm

Reference Value = 93,84 Wim; Power Dirift = 0.02 dB

Peak SAR (extrapolated) = 19.7 Wike

SAR(T gy = 10.3 Wikg; SAR(10 ) = 5.18 Wik

Maximum value of SAR (measured) ~ 163 Wik

=3.70

-1.41

-11.11

-14.62

b

-18.52

0 dB = 16.3 Wikg=12.12 dBW/kg
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Impedance Measurement Plot for Body TSL
Trl 511 Log ¥ag 10, 000e; RET 0. GGOO8 LFL.
b 7. CConnnn GHE 27, 937 of
A9, 0f
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Client SRTC Cortificate Mo:  Z17-97140

"
CALIBRATION CERTIFICATE

Object D245005 - SpM: 738

Calibration Procedurels) FF-211-005-01

Calibration Procedures for dipole validation kils

Calibration date: Saptamber 18, 2017

This calibration Cerificate documents the traceability to national slandards, which realiza lhe physica! units of
mgasurements(3l). The maasurements and the uncetainties with confidence Rrobabitity @re given on the following
pages and ang part of the canificale,

All calibraticns have been conducted in the closed lghoratcry facility: environment lemperaturazzas T and
riemidity-<70%.

Calibration Equipment used (MATE critical far calibeation)

Prirnary Standasds 1D Cal Date{Calibrated by, Cenifieste Mo Scheduled Calibration
Powar Meter NRVWD 102196 02-Mar-17 (CTTL, I‘ﬂ'u.-_HFXL‘.I‘IEEd; Mar-18
Powear sensor MRYW-Z5 100554 02-Mar-17 (CTTL, Mo J17X01254) Mar-12
Reference Proba CXI0VE | SM 7433 28-5ep-16(SPEAG No EX2-T433_Sep15) Sep-17
DAEA S 1331 18-Jan-17[CTTL SPEAG No 217 -87015) Jar-18
Secondary Standards o # Cal Date{ Calbratad by, Conificate Mo ) Schedulad Calibration
Signal Generator E44380 | MY49071430  13-Jan-17 (CTTL, No.J17X00286) —r -
Melwark Analyzer ES07T1S | MY26110873  13-Jan-17 [CTTL, Mo J17x00255) Jar-18
Mame Function Elgnature
Calibrated by. Zhao Jing S4R Tes! Engineer &
L]

Saviewsd by Yu Zongying AR Test Enginae: %

Approved by: i Dianyuan SAR Project Leader %ﬁw |

I_ o . lesusd: Septembar 21. 2017
This calibration carfificate shail not ba reproduced except in full withaut writtes approval of the latoratony, |

Cenilfivate No: Z17-97 140 Pagre @ of &
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Tel: Ré-20-52304455 2000 Fax: 1 RE- | 0GT30G3 525008
E-nuil: cClgdchizallcom hop Swew chinall o
Glossary:
TEL tissue simulating liguid
ConvF sensitivity in TSL/ NORMx vz
WA not applicabla ar not measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recormmended Practice for Determining the Peak
Spatial-Awveraged Specific Absorption Rate (S4R) in the Human Head from Wireless
Communications Devices: Measuremment Technigques™, June 2013

b} |EC 82208-1, "Measurement procedurs for assessment of specific absorption rate of human
exposure to radio freguency fields from hand-held and body-mounted wirsless
communication devices- Part 1. Device used next fo the sar (Frequency range of 300MHz to
8GHz)", July 2018

o) IEC 62208-2, "Procedure fo measure the Specific Absorption Rats [SAR) For wirsless
communication devices used in close praximity te the human bady (frequancy range of
30MHz to BGHZ)", March 2010

d) KDB863664, 5AR Measurement Reqguiremerits. for 100 MHz to 6 GHz

Additional Documentation:
e} DASY4H Systern Handbook

Methods Applied and Intarpretation of Parameaters:

+  Megasuremeni Conditions: Further details are available from the Validation Raport 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 fesd
point exactly balow the center marking of the flat phantom section, with the amms oriented
parallel to the body axis,

« Fecd Foint impedance and Refumn Loss: These parameters are measured with the dipola
poeitioned under the liquid filed phantom. The impedance stated is transformed from the
maasuremant at the SMA connector ta the feed point. The Retum Loss ensures low
reflected power. No uncentainty raguired.

«  Elgofrical Delgy: One-way delay betwesn the SMA connectar and the antenna feod paint.
Mo uncertainty required.

o SAR measured: SAR measurad al the stated antenna input power,

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

e SAR for nominal TSL parameters: The maasured TSL parameters are used to caloulate the
nominal SAR result,

- ]

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

Creriticnts Ma: £17-57140 Page 2 of &
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Tl 13- Faw 184 1M-A2I0LET 12504
Bl oty Wt s inat:len

Meazurement Conditions
DASY syetem canflguiation, s far a2 nol gven on oage 1.

DASY Verslon DASY5E

Extrapsiation Advanced Extrapalabon
Phantom

Distance Dipole Center - TSL 10 mrim

Trip.e Fiat Phanton 5.1C

52.10.0.1448 “

Zoom Scan Resolution dx, v, dz =5 mm

with Soacar J

2450 MHz £ 1 MHz

Frequency

Head TSL parameters
The befewing pararrsiers and calcdzlons ware spplied.

| Temperature Parmittivity ]Tnd ucli'l.rlly_|
Mominal Head TSL parameters 2070 - 3?_.2 .80 mhoim
Measured Head TSL parameters (FE0£0.21°C MT 4% 178 mhewin £ 8 %
Head T5L temperature change during test =1.0%C —_ T
SAR result with Head TSL - SR e
S4R averaged ever 1 o’ [ o) of Head TSL I Conditicn

SAR maasured

230 mW input power

131 mi i g

SAR for nominal Head TSL parsmetsrs

normalized o 1w

62,4 mW fg  18.8 % (k=2

SAR averaged over 10 cx : (10 g} of Head TSL

Cowdifion

| BAR massurad

250 i inpud pover

B0 mw g

SAR. for noming Heaa TS parametars

naormalzed ta W _L:zd.d Ml g 1B 5 (k=2)

Body TSL parameters
T Fodowing paraimslers and ca'culat ons wese applied.

Temparature Pr:rmitEly Tm'r.ti'.'it}r_
Hominal Body TEL parameters | oo 527 155 mhaim |
Measurad Body TSL paramaters 220% 'J-?.] = F25:8% 1.4 |*'|h|:|.-'l..-| + E.;
Body TSL lemperature change durng test <1.0'C _.._ _
SAR result with Body TSL '
SAR averaged over 1 2 (1 g) of Body TSL Condtian ]

5AR mesaured

SR o nominal Body TSL parameters

SAR averaged over 10 oo {10 g) of Body TSL

250 N Input pavar
normalized o 1

Condition

22 mig

B2.3 MW g £ 18,8 % (k=2

SAR messured

BAR for nam ral Body TSL paremetarss

Clerliligale No; 21797140 Page 1af &

250 mWW inpus pomer

narmalizad to 1W

SA0 MW g

24.3 MW /g £ 187 % [k=2}
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Appendix (Additional assessments outside the scope of CNAS LOSTD)

Antenna Parameters with Head TSL

Impedance. tranaformie to fasd paint 51.30+ 5 92j0 —|

Risturn Loes - 24 5dB

Antenna Parameters with Body TSL

Impedznce, ranslarmad 1o fead posd : 47 B0+ G250 .
Rebum Loss | -_23.1-:|B- J

Ganeral Antenna Parameters and Design

Electrical Dalxy fona direction 1 268 ns

Aftar long tenm use with 100 radiated power, orly a slight wammine of 1 int o
i) ¥ g 9 & dipole near Lhe fesdpoint can

The dipole is made of sfandard somirigid coaxial cab's. The conter conductor of the feading line s di |
conneclad to the second arm of the dipole. The artenna is therefore shari-circuited far nC-iigTEnE ‘f":ﬂfne
of #he dipales, small end caps are acded to the dipale armsa in arder io im prove matzhing whan Iﬂggd;}d
according Lo the postion as axplained in the “Meeaurement Conditions" paragraph. The S.J'k#-'i-da;— are nol
affectad by this change. The owerall dipale length is L according to tha Standard. B '

Mo excessive force must be applied to the dipole arms, becausa they mright bend or tha saldered
connections near the feedpoint may be damaged .

Additional EUT Data

| Manufacturad by EPEAG

Cerfificar: Mo Z17-97 140 Page dofs
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DASYS ¥ulidation Heport [ur Head TAL e 09, 18,2017

Test Laboratery: CTTT, Beijing, Ching

DUT: Dipele 2450 MHz; Type: D2450V2: Serial: D24300T - 53 738
Cumnunication Syetem: UTD 0, OV Trequeney: 2450 % He Dty Cryile: 151
Medinm paratsters used: £- 2450 Mlle: o - 1,788 B'm: e = 38.67; p= 1000 kgind
Phantom section: Lell Saction
Measurament Stapdard: DASY S (IECETRC/ANST 0651 S-20077

12ASY S Conlipuration;

= Probe: EXIDV4 - SM743%; ConvF(7.45, 745, T43); Calibrated: 926240016

»  SBensor-Surtace: Ldmm Odechanical Surluce | ketgetion)

#  Lleclronics: DATS Snl331; Calibrated: 171952013

= hastem: Trple Flat Phastam 3.0C; Type: QD 000 P31 ClA; Berial: 116141

= Measurement W DASYS2, Version 5210 (0% SEMCAD % Wersion 140,10
(7417

Dipale Calibratlon/Zoom Sean (Ta7x71 (71 TaTvCnke 0 Mews rerment 2rid: ds=5nun,
dy=S5mit, d»—5mm

Reterence Value = 102.1 Vim; Power Dirilt = -0.01 dB

Feak SAR (extrapolsted) =278 Wike

SAR(T g) = 13.1 Wkg: SAR(I0 my = 6.1 Wikg

Muximum value of SAR imeasured) - 220 Wike

dB
|Il

-4.52
-4, s
-13.57

-16.10

2352 b

0 dB = 2.0 Wikg = 13,42 dBWike

Certificare Nao! Z17-97140 FPuge =af &
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Impedance Measurement Plot for Head TSL

| =T Cog Meq 10.CEce/ Rel &, 00048 TEA]
| —

¥l 2.4300000 GHz -:4. 485700

Ad 0

FER <L ieiiln (R4 feale Lo TRI pall

2l 2RANO0UD Gz SLLET G L0 U ML RLgRT -,
.

T stk Eas iy v
FE 0= i ss et B

Cortificaie Mo, £17-97140 Page ul's
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IFASYS ¥alidilion Report for Bedy I'SL Dhate: 00182017

Test Laboratory: CTTL, Dedjing, Ching

DLT: Dipole 2450 MHez; Type: D2450V2: Serial: D2450V2 - 5N: 738
Communication Syster: LD & CW; Frequency: 2450 ML, Dty Cyle: 101
Mudiom parameters used: £= 2450 MHz =1 9872 &m; B = 3251 p= 1000 kpim?
Phantom seotinm: Center Section
Measurement Standard: DASYS [TEEEAEC/ANST (363,19-2007)

DASYS Configaration:

o Prohe: EX300V4 - 8W7451 Con (740, 746, 7465 Calibrated: 952685201 fs;

e Senser-Burface: Ldmm (Mechanical Surface Detectivn)

+  Fleetronies: TIAEA ol 331 Calibeatsd: 171952017

= Phartom: Treiple Flar Phaotem 5000 Dy QUI OO0 1'51 C A Seral: 11004

o Measurement 3W: DASYS2, Version 52,10 (0 SEMUAT) ¥ Version 146,10
(7417

Dipule Calibration/Zovm Sean (FaTx T {Fa 727w 0ube 0 Messurement grid: dx=Smm,
dy=5mim, dz—5mm

Referenes Value — 96,41 Vim: Power Dinifs = <003 4R

Peuk SAR (extrapolated) = 278 Wikg

SARM g} =132 Whku; SAH(I0 p) =61 Wiks

Maxinn vlue of SAR (messured) =223 Wik

dB I m— o
0

:‘i- 4.38 ‘
&.76
-13.15 ‘
1747
=21.91 I_L =y == =it

0dB =223 Wikg = 13.48 dBW/kg
Cerlilicare Mo: Z17-97140) Page 7ol s
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Impedance Measursment Plot for Body TSL
T B11 Lee wag 16 5507 T —
C.CC —_— —
E A
35,22
ol
Zh.0a
a.nnnp
vl ) P
Ty —_— -
20, T A =
| T .-
000 e
40,00
Sa g — B
P =1 sk fAefsd scale oo DL oml]
#l 0 2,d500000 k2 ATLSFD 0 GLIEIR D AL GEEFT e
.3
-
! ?/
1 i
1 1
\ -,
I -T 3
|2 Bt S GHE 1EER 100 He
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D2600V2Sn:1166

Calbration date: November 08, 2019

Cafibration Equspman used [METE critical lor cakbration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This callbration cerlilicale documents the rsceabiiRy to naticnal standards, which raallza the physical units of messuraments (51,
The measummants and he uncarainties wilh conlidence probabiity are given on the finllowing pages &nd & par of the cedficabs,

All calibrations have been conductad in the closed laboratary faciity: emirenment temparatune (22 + 3)°C and humidity < 70%,

Calibration Laboratory of S preTT Sobrad Kallbrlords
Schmid & Partner S=A (MRN8 st
Enginearing AG — C arvisio svizrero di taraturs

Zeughnussirasse 43, 8004 Zurich, Switzerland ﬁaﬁ \'Nm. ,;J" S Swiss Calibration Servica
Accradited by he Swigs Accreditaion Service [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilstarsl Agraement for Bhve recognilicn of calibration cartificates

Client SRTC-BJ (Auden) AT Cestificatn No: D2600V2-1166_Nov19
|CALIBRATION CERTIFICATE

Objact D2600V2 - SN:1186

Caiibraticn procedureds) QA CAL-05.v11

This caibration ceriificabe shall not be reproduced axcept in 1ull withald writhen approvad of tha laboratary.

Primary Standards =] _Cal Dats (Cariificate Ao, Bcheduled Calibeation

Power meter NRP BM; 104778 03-Ag-18 (No. 217-02BC202893) rer

Power senser NRP-Z91 SN 103244 03-Apr-18 (Mo, 217-02802) Ape-20

[Power sansor NRP-Zin SH: 1032458 03-Apr-18 (Mo, 217-02803) Apr-20

FAelerence 20 dB Aflenuator Sh: 5088 (30k) O4-Apr-18 [Na, 217-02894) Apr-20

Type-N mismaich combinalion SN BDAT.2 [ D632T Cs-Apr-18 [MNo, 217-02605) Apr-20

Relerance Probe EX30V4 e ] 29-May-19 (Mo. EX3-7349_May15) Mey-20

DAE4 SM: 601 A0-Age-18 {No. DAES-801_agprig) Apr-20

Secondary Slandards D # Check Dute {in houss) Scheduled Chack

Powes maler E44198 SN: GRIFE124TE 30-Oct-14 (in hoiiss chack Feb-19) In house chesk: Ocl-20

Poswer sansar HP 84814 SN USarEazTas O7-0ct=15 (in house chock Cct-18) In house check: Oei-20

Power sansor HP 84814 S MY41082317 07-0¢1-15 [in house check Oci-18} In house chack: Oct-20

AF gareralor RAS SMT-06 SN: 100972 15-Jun-15 {in housa chack Oct-18) I horusser chack: Cict-20

Network Arahycrer Agilant EB358A | BM: US41080477 31-Mar-14 {in house chack Oc-18) I housa check: Oct-20
Nama [Funcian 5i

Calbrated by: Claudie Leublar Laboratory Technician

Approvad by Kalja Pedoonia Technical Managar

AR

Essund: November 12, 2019

Cortificate Mo: D2600W2-1186_Novid Page 1of B
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Calibration Laboratory of A, Schwalzarischer Kalibrigrdienst
Schmid & Partner % g Service suisse drétalonnage
Engineering AG F Barvizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switsertand iﬁﬁ&f S  Swiss Callbration Servics
Accredited by the Swiss Accraditation Servics (SAS) Accreditation Mo SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Mublilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue 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) IEC 62209-1, "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 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 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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DASY system configuration, as far as not given an page 1.
DASY Version DASYS VE210.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
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 Conductivity
Mominal Head TSL parameters 22.0°C 39.0 1.96 mihofm
Measured Head TSL parameters (22.0£02)°C TTx6% 201 mhaim =8 %
Head TSL temperature change during test <0.5°C weem ——
SAR result with Head TSL
SAR sveraged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parameters normalized o 1W 56.5 Wikg £ 17.0 % (k=2)
SAR avaraged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mVY input power 643 Wig
SAR for nominal Head TSL parameders normalized to 1W 25.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed (o leed point 479{1-78
Aeturn Loss -21.7 di

General Antenna Parameters and Design

Electrical Delay {one direction) | 1,148 ne

Atter long term use with 100W radiated power, only a slight warming of the dipale near the feedpoint can be measuned,

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 antanna is therefore shorl-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dlpc_:l_a arms in order 1o improve maiching 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 stil
accarding to the Standard.

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Drate: 0B.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1166

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

Medium parameters used: f = 2600 MHz; o = 2.01 8/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2011)

DASY32 Configuration:
+ Probe: EXIDV4 - SNT7349; ConvF({7.69, 7.69, 7.60) @ 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
DASY52 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=Smm

Reference Valoe = | 185 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.7 Wikg

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%

Muaximum value of SAR (measured) = 23.8 Wikg

-4.60
-3.20
-13.80
-18.40

-23.00

0 dB =23.8 Wikg = 13.77 dBW/kg

Certilicate Mo: D2E00V2-1166_Movig Page 5ol &

The State Radio_monitoring_centerTestingCenter (SRTC) Page number:191 of 192
Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



iz
SR I ' No.: SRTC2020-9004(F)-20062303(H)
FCC ID: SRQ-ZTE8010

The State Radie_monitorng center Tessng Center

EFRTEEENPORRGG

Impedance Measurement Plot for Head TSL
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