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DASYS Validation Report for Body ‘TSL Thater: 09, 13.200F
Test Lebarators: CTTT., Bedjing, China
DUT: Dipole 835 MHz: Type: D83ISV2; Serdal: DE3SYVE - N 4dii23
Cammunication System: ULD O, C%; Frequency: 35 MHz; Duty Crecle: 121
Medinm parameters wsed: £= 835 ML 5= 09358 Bim; .= 3568, p. = 1000 gg,-'m‘
Phanlom sceoon: Center Section
Messuremenl Mandard; DASY S (TREEIEC/ANST (63, 19.2007)
DASY 2 Configuration:

«  Probe: BX30VE - SWN7433: ConvTi{9.5.9.5, 9.5) Calibrated: 9262016,

+  Semsor-Surface: 1dmm (Mechanical Surface Detection)

= Electronics: DAKRA Spl331; Calibramed: LIS 7

= Phentor Triple Flat Phagtom 5.0 Type: OD 000 P51 Ca: Sarial: tlati

+ Measuroment SW: TRSYEZ, Version 37,10 (0% SEMOCAD X Version 14.6.10
{T41T)

Dipole Calibration/Zoom Scan (Ta7x7) (Te7x7W Cube : Moaswrement erid: dx=5mm.
dv=3mum, de 3mm )

Reference Volue — 36.17 ¥om: Power D5ifi = <0001 dR

Peak SAR [exrapoluted) = 3,57 Wiks

SAR(] g)=2.34 Wikg; SAR(L0 2) = 1.53 Wike

Maximuen value of SAR (measuredy = 3,15 Wikg
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Impedance Measurement Plot for Body TSL
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~ Client ~_ SRTC & Certificate No: 21797138
CALIBRATION CERTIFICATE

Cinject D180IW2 - SN 24084

Calibration Procedure{s) FF-Z11-00301

Calibration Proceduras for dipale validation kits

Calibrafion cate: Sepltember 15, 2017

Thiz caiibration Certficate documents the fracealslity to natonal standards, which realize e physical units of
measlrements(Sl). The measirements and the unceraintios with corfdence probability ara given on the Fallowing
pages and are part of the cenificate.

Al calibrations have been conducted in the clesed laboratory facility shwvironment terperatureizess v and
hunniclity=70%.

Calibraticn Equipment uaed (METE critical for calibratinn)

Frimary Standards D # Cal Date{Calibrated by. Cerlificate No)  Scheduled Calibration
Pawer Meter  NREZ 102158 02-Mar-17 (GTTL, No.J17X01254) Adar-18
Power sensor WRP-787 | 100595 D2-Mar-17 {CTTL, Mo J17X01254) Mar-12
Reference Probe EXIDVE  SH 7433 25-5ep-16{5PEAG N0 EX3-T433_ Sepig) Gep1T
Ll SM 1331 18-Jan-17{CTTL-SPEAG Ho Z17-07015) Jar-18
Secondary Standards | 1D # . Caal Deatel Calibratad by, Cartificate Mo Senedulad Calibration
Signal Generalor E44380 | MYA9071430  13-Jan-17 (CTTL, Mo JATAO0Z8E) ' Jan-12
Metears Analyzer ESOVC | MY4B110673  13-Jan-17 (GTTL, Mo J17X00255) Jan-18

Marme Function Signaturs

Galibratad by Zhao Jing SAR Test Engineer :g%

Revievied by. u Zangying SAR Tast Engineer //A’,:%E

Approved by i Dianyuan SAR Pro -

pocl Leadar a:-—-"pf':]—:‘] L

lzsued: Septembar 18, 2017
This calibration cenificate shall not be reproduced sxcept in full without wrillen approval of the labaratory

Cortifeate Mo 2107118 Pz | ol

Sn:2d084
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Glossary:
T5L tissue simulating liguid
ConvF gensitvity in TEL S NORMx vz
1 not applicable or not meaasured

Calibration is Performed According to the Following Standards:

a) |[EEE 3td 1528-2013, "IEEE Recommendsd Practice for Deterrnining the Paak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Meazsuremeant Techniques”, June 2093

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

¢} IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close praximity to the human bady (frequency range of
J0MHz to 8GHz). March 2010

o) KDBEGSGE4, SAR Measurement Requirements for 100 MHz to & GHz

Additional Decumentation;
) DASY4S Systern Handbook

Methods Applied and Interpretation of Parameters;

«  Measvremen! 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 dipaols is mounted with the spacer to position it feed
point exactly below the center marking of the flat phantam section, with the arms oriented
parallel to the body axis,

« Foed Foinf impadance and Retum Loss: These parametars are measured with the dipols
positioned under the liquid filled phantom. The impedance stated is transformed from the
rreasurement at the SWMA connecter to the feed point. The Return Loss ensures low
reflected power. Mo uncentainty required.

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

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

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

# SAR for nominal TSL parameters: The measured TSL parameters ae 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 a normal distribotion
Correzponds to a coverags probability of approximately 95%.

_ N
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Measurement Conditions
DASY ayatem configuration, s far as not give- onpage 7.

DASY Version DASYsE 52.10.0.1445
Extrapolation Advanced Exlrapolatia- B
Phantarm TH _:H.e Flat Phanton & 1C
Distance Dipale Center - TSL 10 mm wil~ Spacar
. Zoom Scan Resolution 1 e, dy, gz =5 mm
Frequency 1800 MHz = 1 MHZ J
Head TSL paramctars
Tha fallowing paramaters and caléilatons wara appliad
Temperature | Purmlt]vil_;,- . Conductivity
MNominal Head TSL parameters ) 220G -'-I;] | 140 m.hu-m =
Meagured Head TSL paramaters (2Rd-02 04 £ % 1.42 rrmodin 2 8 4
Head T5L temperature change during ﬁg;.:l <1.0°C | o=
SAR result with Head TSL = =
S4R averaged aver 1 wm (1 {ih of Head TSL | Gondition
EE“'_"T""L"“ | 25l rr.ﬂnr Input poveer 9TE m s g
SAR for nominal Head 150 parameterns nenme eed o Ty 389 mWV g % 16.8 % (k=2)

S4R avpragad ower 10 o (10 g} of Head TSL Gondition

SR eeasured

250 miW input powsr

B12mW g

l_ﬂ-“-Fi Far norming! Head TSL parameters

normalized ta 18

20.4 MWW fg £ 187 % (k=2

Body TSL parameters

The foliowing perameters snd caliulatons were applied

Temperature Permittivity Gonduclivity .
Hominal Body TSL parameters 200 53._2- = 152 m"r:.;."rr. “
Measured Body TSL parameters (220205 °C 5lEzE % 150 mhotrm = A 3 |
hc!y TSL temperature cha e during test, w0 —
SAR result with Body TSL == _'
i Cordition

S4R avoraged over 1 cor’ [1 g} of Body TSL

EAR measued
SAR for nomr nal Body TSL sarametss

SAR averaged aver 10 oo’ (10 o} of Body TSL Cendition

250 Fri input

narrraized to 10

pcsar 9.84 miW. g

387 mW ig £ 18.8 % (k=2)

SAR meagwed 2ED AN el

DiTEr S1Emi g

SAR for nominal Body TSL parameters

Certiticate Woo Z17-97 1538 Page 5ol 8

narrsalized so 140

| 20,8 W ig £ 18.7 % (k=2)
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Appendix (Additional assszsments outside the scope of CNAS LD570)

Antenna Parameters with Head TSL

Impedsance, transforrmed to bess point 48.30-1.5850 .

Returr Logs a35.4d8

Antenna Parameters with Body TSL

Irpedange, ransiormsd to fead paint 28 00 1.32)0 |
Return Loss - Z7.1dR

General Antenna Paramatars and Design

Electrical Delay {one crection) 1.316ns

Atter long tanm use with 100V radialed power, chly a slight warming of the dipole near Lhe feadpaint can
be measured.

The dipole is made of standard semingid coawal cable. The senter conductor of the feading ling is diractly
cennectad to the sacone amm of the dipole. The anienna is therafere short-circuited for OC-signals. Onsome
ofthe dipoles, small ene caps are acded to the dipole ams in arder e improve matching when loaded
according ‘o the positicn as explained in the "Measurement Conditions’ paragraph. The SAF data ars not
affected by this change. The overall dipole length is i1 according io the Stancard,

Mo excessive force must be aopled Lo the dipale anms, because they migh? bend or the solgored
connactions near the faedpoint may be damaged.

Additional EUT Data

| Manufaclured by SPEAG
Certificate MNa: Z17-971 18 Page 4 of B
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Add: wad ! Xueruon Band, Haicdinn DiztiicL Decciing, W0, Chng
Tel: +fia | 23R 2079 F - 1-EE3 6132504
Cemisdl: eiliinline . vam hirsstfnaemar shistiLe

DASYS Validation Report for Hend TSL Date: 19,15.2017
Test Laborarory: CTTT.. Beijing, China
DLT: Dipole 1500 MHz; Type: DISO0V2; Serial: D1IBEO0Y2 - SN: 2d 084
Communication Sysiem: ULD 0, OW; Trequeney: 1800 MIL; Duty Cyvele: 12
Medivm parameters used: £= 1800 MILs o 1423 B ar = 40.27; p= 1000 kgm3
Mhantom section: Leil S=etion
Megsurement Standand: DASYS (IEREARCIANSL C63, 15-20017)
DASYS Configuration:

o Probe; EX3DVY - SNT433; ConvF{7.97, 787, 7.97); Calibrated: 97262016

= Sensor-Surface: 1dmm {Mechanical Surfice Deteclion)

o Llectromes: DDAR4 Snl331; Calibrated: 15192017

¢ Thantom: Triple Flat Phantom 5.1C; Type: QL OO0 1PS1 CA; Serial: 116141

v Measurement W DASYSZ, Version S20000); SEMUAT Y Vorsion 14.6. 10
{7417}

System Performanee Check/@nom Scan (Ta727) (TaTe W Culbe 0: Weasurerent prid:
dx=3mm, dy—3imm, dz=3%mum

Reflerence Walue — 9300 Wimg Power Diafl — 0001 AR

Peak SAR {extrapolaled) = 187 Wika

SARCL g) = 5.79 Wik SAR( @) = 5.12 Wiky

Maximum valuge of SAR (measuredy — 15.5 Wika

10.3n

13.73

i
17.18

0dB =155 W/kg = 11.90 ADW/ kg

Certificate Mo £17-97134 Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS YVaulidation Report for Bodv TSL Drate: 05142017
l'ear Labacatery: CTTL, Bedjing, China
DUT: Dipaole 1800 MHz; Type: DISI0VZ; Serial: D1300VE - SN: 2084
Communicution Syatem; LD 4, CW; Frequency: 1800 MEz; Duty Cvele; 1:1
Meditun pavameters wied: £= TR0 MITa o = 1,503 S/mg & 5379 0 - 1000 kg’
Phantam scetion: Certler Section
Measurement Stendard: DASYS (TEFEAEC ANST C63.1 G207
DASY S Conliguralivm:

= Prohe: BEXADVS - SNT433; ConvFi7.75, 775, 7.75%; Calibeded: 072050014

¢ Sensor-Surface; 1dmm Oechanical Soeface Detection) 1

+  Electronics: TDAES 81331 Calibeated: 1192017

= Phantom: Triple Flat Phantom 5105 Tvpe: (17 000 P51 CA; Serial: 116171

o Messuremen: SW: TMASYEZ, Yersion 52,10 (0 SEMCAD X Version 14.6.10
{7413)

System Performance Cliveld!Zoom Sean (7Tx7x7) (Tx7x7)Cube 0: Measursmen: arid:
dx=anm, dy - Smm, dr=5mum

Refercnes Value — 97.57 Vomy Power Drift = -0.02 dB

Peal AR (exwapolated) = 150 Wiks

SAR(L g} = 554 Wik SAR(L0 g) - 518 Wike

Manimum value of SAR. (mewsured) = 152 Wk

a8 |
fl

|
3.1
-B.ti2 ‘

-10.23

-13.64

-17.05
WdB =152 Wike = 11.52 dBW/ kg

Cerlifale Mot 217971318 Mage 7 of &
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Impedance Maasurement Plot for Body TSL
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Tel; +ﬁﬁ-lﬁ~623€:c-1;5-'e-:ﬁa Fax: —Hﬁ-tiuﬁz:»ﬁﬁss-zan " m& v CHAS LOGTD
E-nwl: clbigchimalt]l. com bttpatfwnanviohinartl.cn
Client  SRTC S Certificate No:  Z18-97021
CALIBRATION CERTIFICATE
Object D2000V2 - SN: 1009

Calibration Procedure(s) FE719-002-01

Calibration Proceduras for dipole validatian kits

Callpraticn oats: Faebruary 1, 2018

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

All calibrations have been conducied in the closed laberatory faciity. emdronment temperatursi22a3c and
hurmidity<70%.

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

Primary Standarde ) .ID # Cal Date{Callbrated by, Cesrlificata Na. ) Behaduled Ca_i_?i:-_ratim
Power Meter NEVD 102185 02-Mar-17 (CTTL, Mo J17X01254) Mar-18
Power sensor - MRN-ZS 100505 C2-Mar-17 [CTTL, MNo.J17TX01264) Mar-18
Refarenca Proba EXA0WVE | 5N 7464 12-S3ep-17{SPEAG No EX3-T454_Sep17) Sap-18
CAE4 SM 1525 02-Oct-17ISPEAG Ma. DAE4-1525_Oet17) Ocs-18
Secondary Standards 10 # Cal Date{Calibratad by, Certificate No.) Scheduled Calibration
Signal Generalor E4438C | MY480T1430 23-Jan-18 (CTTL, Mo.J18X00s560) Jan-19
Metwork Analyzer ESOTIC | MY43110673  24-Jan-18 (CTTL, Mo J18X00581) Jan-19
Marne Function Signatyre
Calibrated by: Zhaa Jding SAR Tes! Engineer '{gi’
s 2 Lin Hao SAR Test Enginaer : ﬂ‘f;é% :
Approved by: i Dianyuan SAR Project Leader —ﬂ%x
Isaued: Februeary 4, 2018
This calibration cerficate shall not ke reproduced except in full without writhen approval of the laboratary

Certificate No: Z158-97021 Page 1 ol 8

Sn:1009
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E-mal: cikEohinott] som hetptumeachinentl. en
Glossary:
TSL tizegue simulating lkquid
ConvF sensitivity in TSL/ NMORM, .z
MiA not applicabla ar nat meaasurad

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Racommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurement Techniques”, June 2013

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

¢) |EC 82209-2, *Pracedure ta measure the Specific Absorption Rate (SAR) For wirelezss
communication devices used in close proximity fo the human body (frequency range of
ADMHz ta BGHZ)", March 2010

d) KDB8G5E64, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Gonditions: Further details are available from the Validation Report at the end
of the certificate. All igures siated in the cerificate are valid at the frequency indicated,

«  Anfenna Parameters with TS5 The dipole is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms arlentad
parallel to the body axis.

= Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. Tha impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures |ow
reflected power. Mo uncertainty required.

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

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

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

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

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

Certificate N 21897021 Page 2 of &
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Measurement Conditions
CASY system configusation, as far as not given an pags 1.

| DASY Version DASYSZ 52.10.0.1446
Extrapolation .n'-.dwnl:-urj Extrapedation
Phartom Tripha Flat Phantom .18 |
Distance Dipole Center - TSL 10 rm with Spacar
Zoom Scan Resolution . dx, dy, dz = & mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The fallowing paramelers and caloutafions wene applied. —
Temperature Permittivity Conductivity
Nominal Head T5L parameters 220G 400 140 mingdm
Measured Head TSL parameters (220202 %0 3BO+6% 142 mho'm £ 8 %
Head TSL termperatura change during test <1.0 % B —_
SAR result with Head TSL
! SAR averaged over1 cm’ (1 g} of Head TSL _C_a:!r_llr.i_i‘!il:i’r‘-_
| 5AR measured SED mi inpud power 102 m g
SAR for naminal Head TSL parameters normalizad to W 403 mW g £ 18.8 % (k=2)
. SAR averaged ovar10 o {10 g} of Head T$L_ I Canditlon
S4R maasured 250 i input power E1TmW i g
SAR for rarminal I-Icad T5L paramatars normalized to 13 20.5 mW g + 'ii.?*ﬁ (k=2}

Body TSL parameters
The following sarameters and calcutabions were applied.

Temperatura Parmittivity Condustivity
Nominal Body TE_L paramaters 2pC 533 - 1.52 mhe'm
Measurad Body TSL parameters (220 & l-lgj "G G1B+6% 1.55 mho'm £ 6 % |
| Body TSL temperature change during test <1.0%C —- -an
SAR result with Body TSL
SAR averaged over1 o’ (1 gl of Bady THL Condition
SAR measured Z500 W inpud poaar I MW i g
SAR for rsm_lnal Body TSL paramietiss nommalizad bo W 40.3 mW i £ 1B.8 % (k=2)
SAR averaged over 10 om” (10 g) of Bady TSL - Conditien .
260 |nput poswer S18mwig

SAR messurad

SAR far naminal Body TSL pararmatars

namnaltzed b 1%

20.4 MW fg £ 187 % [k=2}
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Appendix (Additional assessments cutside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impadance, transformed to feed paint

49,80 2.08i0

Return Loss

Antenna Parametars with Body TSL

- 33.6d8

Impedancs, transfermad bo faed point

45300 1.63jC

Return Lose |

- 27848

General Antenna Parameters and Design

Electrical Delsy (one dirasfion) |

1.047 ne J

Aftar lang term use with 1004V radiated powear, only a slight warming of the dipole near the fesdpoint can

be measured.

The dipole is made of =iendard semirigid coaxial cable. The center conduster of the feeding line is directly
connested to the second arm of the dipole. The antenna is therefors shont-circuited for DS-signals, On some
of the dipales, small end caps are added to the dipale &rms in order to mprove matching when lsaded
according to the posiion a8 explained in the "Measurement Conditions” paragraph. The SAR data are not
affectad by thiz change. The overall gipole length is still according to the Standard.

Mo exceasive farce must be applied 1o tha dipeks arms, becausa they might bend or the soldered

connecticns near the feedpoint may be damaged

Additional EUT Data

[ hanufaciurad oy

SPEAG J
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DASYS Validation Report for Head TSI, Dhate: 02.001 2018

Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000VE - SM: 1009

Communication System: UTD 0, CW,; Frequency: 2000 MHz; Duty Cycle: 1:1]
Medium parameters used: (= 2000 MLz o= L4106 5/'m; er— 38.89; p = 1000 kg/m3
Phantom section: Lefi Section
Measurement Standard: DASYS ([EEENEC/ANST CH3.19-2007)

DASY S Conliguration:

= Probe: EX3DVY - SN7464; ConvF(E.39, 8.39, 8.39); Calibeated; 971252017,

+  Sensor-Surface: | 4mm (Mechanical Surface Deleclion)

+  Electronics: DAES Snl525; Calibeated: 10W22017

+  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

(T417)

System Performance Check/Zoom Sean (Tx7x7) (72727 Cube 1 Measurement grid:
dy=3mm, dy==mm, dz=53mm

Reference Walue = 95,98 Viim; Tower Drill = <0003 dB

Peak SAR {extrapolated) = 19,7 Wihke

SAR(L g) = 10,2 Wika; AR g) =517 Wiy

Maximum value of SAR {measured) = 16.2 Wy

s
1]

3,74

-F.49

-11.23

-14.98

AB.72

0dB = 16.2 Wike = 1210 dBW/kp

Cestificare Moz Z18-97021 Paps sof g
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Impedance Measurement Plot for Head TSL
Trl =11 Log Wag 10.00cE ket O, 000ds [F1]
-0 T o S5 &0 0 1
a0.00 |
0. 00
2000
10. 63
0. 000 4
B 5
10,00 B et T FERET R
-20.00 _‘_“‘“—-._\___\_ |
=E0. 00 N
=4 0. 00
=50, 00 i
I 511 =itk gRsiE) Scale 1.0000 [F1 521)
*1 Z.O0O0OCH GHE 49.FBA 0 -F.0TE0 O AL BSL-pFT el
- L
5 \‘x
£ %
/ LY
|
| i
I 1 A
| -
I |
".‘ _r
\\ /
r
\.\__\ __/"’f
""\—\._\_ -
.
bRt L H G TN 100 He sop 22 che EET
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DASYS Yalidation Keport for Body TSL Drate; 92.01.2013

Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Tvpe: DZO00YZE: Serial: D200V - SN: 1009
Communication System: UlD 0, CW; Frequency: 2000 MIHe; Duly Cyele: 101

Medium paramerees used: T= 2000 MHz; o = 1.564 8/m: &, = 51.83; p = 1000 kgim®

Phantom sectian: Center Section

Measurement Standard: DASY S (IEEEIEC/ANSI CA3.19-2007)
DASYS Conhpursiion:

»  Probe: EX30W4 - SN7464; ConvF(R.24,8.24,8.24); Calibrated: 91272017,

»  Sensor-Surface: 1.4mm (Mechanical Surface Dietection’
«  Electronics: DAE4 8n1525; Calibrated: 100272017
«  Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P31 CA; Serial: |

1611

s Neasurement SW: DASYSZ, Version 32,10 (0} SEMCAD X Version [4.6.10

(7417)

System Performance Check/Zoom Sean (7x757) (TxTa7) Cube §: Measurement arid:

dx=2mm, dy=3mm, dz=5mm

Retercnee Value = 93,84 Vimg Power Diifi = (.02 dB
Peak SAR (extrapolated) = 19.7 Wike

SAR(I g = 10.3 Wike: SAR(10 ¢) = 5.18 Wik
Maximum value of SAR (measured) - 163 Wik

0 dB = 16.3 Wkg = 1212 dBW kg

Cortificats Mo Z18-9721 Page7ofd
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Impedance Measurement Plot for Body TSL

Trl 511 og #ag 10,0008, RET O. 00008 LFL.
&0, 00

=1 7.00CO000 -z -27. 537 of

A, 0
FL A=
0, O

L5, G

ad.gd

-&0.00 |— —

P =11 Swith =) Scale 100000 [F1 p21]

L L.O00NS G 45,320 0 L0308 0 A8 TERF T e

1 Sdanlnc
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; Client SRTC Cortificate No:  Z17-97140
CALIBRATION CERTIFICATE

Object D24500% - 5M: 728

Calibration Procedure(s) FF-Z11-005.01

Calibraticn Procedures for dipole validation kils

Calibration date: Saptamber 18, 2017

Thez calibration Certificate documents the traceability to national skandards, which realiza lhe physica! unite of
measurameants{ 3. The measurements and the uncertainties with confideoce Rrobability are givien on the fallowing
pages and ane part o the camificale,

All calibrations have been conducted in the closed lshesatory Facilily: enwironment lemperaturaEes T and
Py 70 %,

Calibration Equipment used [METE criical for calibration)

Primary Standasds ID Cal Date(Calibrated by, Cerifuate Mo Scheduled Calibration
Power Maeter NRWD 102198 02-Mar-17 (CTTL, Mo.J1TX01254) Mar-15
Povear sengor  NRV-Z5 100598 02-Mar-17 (CTTL, No.J17X01254) Mar-13
Reference Proke CXI0W4 | SM 7453 28-Sep-18(SPEAG ND EX2-T433_Sepi5) Sep-17
DAEA Sh 1331 18-Jan-17[CTTL SPEAG Mo 217870 15) Jar-18
Secondary Standards o # Cal Date{Calbrated by, Cenificate Mo Schaduled Calibralion
Signal Generator E44380 | MY48071430  13-Jan-17 [CTTL, No_..lwxl}{_‘lzas} Jan-15 -
Metwork Analyzer ES0T1C | MY2E110673 13- Jan-17 [CTTL, Mo JA17R00285) Jar-18
IRETTE Function Elgnature
Calibrated by. Zhao Jing SAR Test Engineer £
|

Saviewed by u Zongying SAR Test Enginae: %

A pprovend by: i Dianyuan SAR Project Leader -‘gﬁw |

| lzsu=d: Septembar 21. 2017
|_T_h|s falibraticn carificate shall not ba reproduced except in full withaut written approval of the labaratory, |

Cerilivete No: Z17-97 140 Pazre 2 of &
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Tel: H&-10-52304 g Faa: 1 Be- 106230003 52508
E-nwail: ctliychicalil.com hatp Hewwchingl o
Giossary:
TSL hissue simulating liquid
CaonvF sensitivity in TSL/ NORMx v,z
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 Paak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirgless
Communications Devices: Measurement Technigues®, June 2013

) IEC 622081, "Meazurement procedurs for assossment of specifis absorption rate of human
exposure to radio freguency fields from hand-held and body-mognted wireless
communication devices- Part 1. Device used next to the sar (Frequency range of 300MHz to
BGHz)", July 2018

£l IEC 82208-2. "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close praximity o the human bady (frequency range of
J0MHz to 6BGHz)", March 2010

d) KOB8653664, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
g} DASY4S Systern Handboaok

Methods Applied and Interpretation of Paramatars:

= Measuremeni Conditions: Furthet 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.

= Aptenna Parameters with TSL: The dipcle is mounted with the spacer to position its fasd
point exactly below the canter marking of the flat phantem section, with the amms oriented
parallel to the body axis.

«  Fecd Foint Impedance and Refun Loss: These parameters are measured with the dipola
positiohed undar the liquid filled phantom. The impedance stated iz transformed from the
maasuremant at the SWA connector to the feed point. The Return Loss ensures low
reflected power, Mo uncentainty raquired,

«  Elgctical Daigy: One-way delay between the SMA connectar and the antsnna fead paint,
Mo uncertainty required.

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

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

= 3AR for nominal TSL parameters: The measured TSL paramaters are usad to caloulste the
neminal SAR result,

EC N e———t = — — ]

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
Coresponds to a coverage probability of approximately 95%.

Crriiticate Mo: £17-97 140 Fage 2 of &
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Measurement Conditions

DALY syetem canfiguration, as far as »ol aiven on page 1.

DASY Verslon DASY5E

Extrapolation |
Phantam

Distance Dipole Center - TSL

10 mm

Adwanced Extrapalabon

Trp= Fat Phanton 510

G2.10.0.1448 “

Zoom Scan Resolution di, dy, dz =5 mm

2450 [dHz £ 1 MHz

Frequency

Head TSL parameters

The fofowing pararmeiers and caloustlons were sopliad.

with Spacar J

| 'lernpemtunz-_ Farmla;rﬂ-y ]Tm;luclivlly_l

Wominal Head TSL parameters 20°C =R 80 mhoin

Measured Head TSL parameters (220402 °C WT+EK 1 79 b + 8 %

Head TSL temperature change during test|  =1.3 °C =k I
SAR rosult with Head TSL - = ==

SAR averaged over 1 cm’ (1 g} of Head TSL I Canditicn |

AAR maasured 230 mW input pl:u-.\'er_ . 131 miv g

noemalized o 10 .

SAR for norinal Head TSL parsmetsrs

E2.4 mW ig % 18.8 % (k=2)

S5AR averaged over 10 o x (10 g} of Head TSL

Ceedifinn

| SAR maasured

250 m inpLl poveer

B 10 mi £ g

SAR for noming! Heas TSI parametars

naormalzed o 1W _LE-!A Vg BT % (k=2]

Eoc'l-jr TSL parameters
The faliowing paramelers and ca'culatons wese applisd,

Temparature Pl:rrnl'tru-ily | dei-.-it}r_
Nominal Body TSL parametsrs | 2o =7 1,85 mhedr
Messured Body TSL parameters 220£02°¢ | 825:8% | 1samhomese
Body TSL temperature change durng test 1.0 "G e = |
SAR result with Body TSL '
SAR averaged over 1 e’ {1 gl of Body TSL Condtion T |

5A% mesaurad ‘

HAR bor nominal Body TSL pararmetars

SAR averaged over 10 of' {10 g) of Body TSL |

5AR messured

250 /miwd input poavear
norralized o TW

Cendition

A2 mWig

523 mW g £ 18.8 % (k=2

250 W AR pomer

BAR for nominal Body TSL paremeters

narmalizad to 1

540 MW i g

243 MW Ig £15.7 % (k=2

Cerliliznle No; L1797 140
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Appendix (Additional assessments outside the scops of CNAS LOSTO)

Antenna Parameters with Head TSL

Impedance. trenakermed o fasa paint

51,30+ 5 920 —|

Resturn Loss

Antenna Parameters with Body TSL

Impedznce, translormed to fead poot

Ratum Lags

Ganeral Antenna Parameters and Design

Elzcirical Dalay fone direction;

- 24 5dB

47BN+ 5350

- 23.1dB

1268 ns |

After long term use with 1000 radialed power, only a slight WamingG of the: dipole near the fesdpoint can

e maeasured.

The dipole is made of siandard semitigid coaxial cab'e. The eenter conductar of g feading line s directiy

conneclad to the second arm of the dipale. Tha artenna i therefor

e shart-cireulted far DC-signais. On some

of the dipales, small ard caps are acded to the dlipale arma in arder o improva matzhing whan lnaded

according Lo the position as axplained in the "Maasureme
affectad by this change. The overall dipols langth is sLil a

nb Conditions” paragraph. The SAR dats are not
coording o tha Standand.

Mo excessive farce must e apolied ta the dipola amms, becausa they might bend or ‘ha saldered

connections near the feedpoint may be damaged

Additional EUT Data

| Manufachurad by

EPEAG
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A Wil Xuevua Rosd, Baddiar Drisrrict, Badjm 1G9, China
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Test Laberatery: CTTT, Beiiing, Ching
DUT: Dipoele 2450 MHz: Type: D2450V2; Serinl: D2450%2 - SN T35
Comtnunication Syetem: UIT 0, O Treguency: 2450 v Hz Doy Cyele: 1;1

Medinm parcneters uzed; - 2450 Mlle: o - 1,748 Bim; er = 3867 p= 100 kgim3

Phantom section: Lell Szction
Measurement Standard: DASY S (IECEARC/ANST C63.1 920077
IXASYE Conlipuration;

Lhie: 09182007

= Probe: EX3DV4 - SMN7453; ConvEIT A5, TAL 745 Calibrated; 972670M fy

o Sensor-Surtace: |4mm Odechanical Sutfuce T Metootion)
+  [leclronics: DALY Snt330 Calibrated: 171052017

= Plavtum: Treple Flat Phastan 3,105 Twpe: D 000 B3] CA; Serial: 116141

= Measurement W DABYSZ, Version 521000 SEMCAD % Verzion 140,10

(74173

Dipole CalibrationZoom Scan (T 7T (T T T Cuke 00 Mevsgrement arid: ds=Smum,

dy=5mm, dr—5mm

Reference Value = 102.1 Vim; Power Drift =-0.01 4B
Poak SAR (exirapolaed) = 27.8 Wikp

SAR(] g) = 131 Wikg: SAR(IN )= 6.1 Wikg
Muximum value of SAR (measured) — 22,0 Wiks

dB
1]

|
-4.52
-4,
1357

-18.10

22, b

0 dB = 220 Wlig = 13.42 dRW /Ly

Certiticate Mo 21 7-97140 Puge = of §
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Impedance Measurement Plot for Head TSL

| =i %= [on Meg 10.0ice/ Rel O, 00043 TR -
| (S H N &
MU T 2LAI00EE GHE -2, 485
Ad 00
| 2000
L v
HRHAT Y
| Lo, o I,__
T
a0 T i
i n___\_\_\--\-\- -T‘l:__,_ e
To.00 S T
A0, 00 “‘-f
T =
PR Sl oseivn (R moale Lol TRL pal] =
sl 2.RAQOOUD G4z SL.2ET n N, 9Fld o iBM.bbgR -
-
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IFASYS Validation Report for Body 151 Idatee: 03L& 2017
Test Laboratory: CTTL, Dedjing, Ching
DLT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: 738
Commmutication Systern: ULD G, CW; Frequency: 2450 MILe; Duty Cwile: 1:1
“edivm parsmeters used: = 2430 MHz; o= [ 982 S4m; £ = 325 L: p= 1000 kgpim?®
Phantom sectinn: Conter Section
Mensurement Standard; DASYS (TEEEAECANST (363,19-2007)
TASYs Configaration:

#  Probe: EX30VE - 8M7431 Come P46, 7.46, 7465 Calibreted: 952680201 i

v Sensor-Surface: 14mm (Mechanical Surface Detection)

+  Flectronics: DAEA Sal 330 Caliveatad: 191050017

= Phartom: Triple Flan Phaotem 5,10 Dz QT OO0 'SL C Ay Seral- 116300

«  Odeasurement SW: DASYS2, Yersion 52,10 (00 SEMUATY ¥ Verson 146,10
(7417

Dipule Calibration: Zaom Sean (TR (e T e O Messuremeant erid: dx=Smum,
dy=>5mu. Jdz-5mm

Referenes Value — 9641 Vim: Power Drift = -0.03 4R

Peuk SAR (cxtrapelaed) = 278 Wiky

SAR(1 £) = 13.2 Wikg; SAR{I0 g) = 6.1 Wka

Maimmum value of SAR (mewsored) =22 3 Wikg

dB [1
—‘n
418 ‘
£.76
13,15 ‘
4753
i
2191 | .
0 dB =223 Wikg = 13.48 dBW/lg
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Impedance Measursment Plot for Body TSL
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D2600V2 Sn:1166

The Swiss Accreditation Service is one of the signatories fo the EA
Multilatersl Agrecment for the recognition of callbration certificates

Calibration Laboratory of e, ar

Schmid & Partner St (Y S orves sien sersone
Engineering AG % C Bervirio avizmam di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 'ﬁ#ﬁ '/ S Swisa Calibraiion Service

Acoredited by the Swiss Accradiation Service (SAS) Accreditation No: SCS 0108

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbration date: November 08, 2018

This: calibration cerlilicale docunents the iraceabiify to naticnal standards, which reallze the physical units of measuraments (S1),
The measummants and the uncerainties wilh confidance probabiity are ghen on the following pages and are pan of the cerificats,
All eafibraticns have baen canducted bn the closed laboratary faciity: emércament tamiparatene (22 + 3)°C and humikiity = T0%,

Cafibraticn Equipment used (M&TE critical lor caibration)

cienn  BRTC-BJ (Auden) R Certificats No: D2600V2-1166_MNovi19
[CALIBRATION CERTIFICATE
RS — s
Objoct D2600V2 - SN;1166
Cafibration procedure|s) QA CAL-05.v11

Primary Standands 10 # _Cal Date (Carlilicate Mo.) Schaduled Calibealion

Pawer mater NRF SN: 104778 03-Apr-19 {No. 217-028E2/02803) Apr20

Powar sensor NRP-Z91 S 103244 03-Apr-19 (Mo, 217-02862) Apr-20

Power sansor NAP-Zi1 SH: 108245 03-Apr-18 (g, 217-02803) Apr-20

Relerence 20 dB Atanahor SN: BOSA (20k) D4-Ape-19 (No, 217-02804) Apr-20

Type-N mismatch combination SN: B04T.2 / D532T Dd-Apr-18 (Mo, 217-02695) Apr-20

Redarance Probe EX3DVE SN Ta49 29-May-18 (Mo, EX3-7345_May1§) May-20

DAE4 SM: 801 A0-Agr-18 Mo, DAE4-801_Aprig) Api-20

Secondary Standards D # Chack Daia (In housa) Scheduled Chack

Power maler E44198 SN: GBIIS124T5 30=0ct-14 (in house check Fab-13) In house check: Oct-20

Power sansor HP 84814 SN: US3TZagTas O7-Oct-15 (in house check Oct-18) In house check: Oet-20

Power sansor HP B4g1a SN MYA108231T OF-021-15 [in house check Oct-18) In housa check: Oct-20

AF ganaralor RBS SMT-06 BN 100672 1E-Jun-15 (in house chisck Ocl-18) In house check: Oet-20

Nebwork Aralyzer Agileni EB3584 | SM: US41080477 3-Mar-14 (in house chack Oel-18) Iri Mg chack: Oct-20
Hama Functian Si

Calbrated by: Claudie Leubler Labgratory Technician

Approved by: Katja Prkovia Tachnical Manager ’M

Issund; Novwember 12, 2019

This calibration canificate shall not be reproduced excepl in full withaut writien approval of (ke laboratory,

Certificate Mo: D2E00VE-1166_Mov19 Page 1 of &
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The State Radia_moniioring_canter Testing Canter .
ERFEBEN PO FCC ID:2ADOBHLTE229E
Calibration Laboratory of A, Schwalzarischar Kalibrierdienst
Schmid & Partner % Service suisse drétalonnage
Engineering AG TF Barvizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand iﬁﬁﬁwé‘ Swiss Callbration Service
Accredited by e Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiiicates

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 Absormption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 8 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 BG5664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramelers 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 Retumn 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.
MNo 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: D2600W2-1186_Nowvig Page 2 of 6
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DASY system configuration, as far as not given on page 1.
DASY Varsion DASYS W52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution d, dy, dz = 5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 38,0 1.86 mhofm
WMeasured Head TSL parameters (220 x0.2) "C ArTzEN 201 mho'm = 6 %
Head TSL temperature change during test <0.5%C e ——
SAR result with Head TSL
SAHR averaged over 1 cm” (1 g) of Head TSL Condition
S5AR measured 250 mW input power 14.4 Wikg
SAR lor nominal Head TSL parameters nomalizad 1o 1W 56.5 Wikg 2 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL condition
SAR measured 250 mW input power B.43 Wikg
SAR for nominal Head TSL parameters narmalized to TW 25.4 Wikg = 165 % (k=2)

Centificate No: D2600V2-11686_Nov1s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4790.-7.8[0
Aetwrn Loss -3, 7dB

General Antenna Parameters and Design

Electrical Delay (one directian) ] 1.148 ns

After long term use with 100W radiated power, only & 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 1o the
second arm of the dipele. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order 1o improve matching when loaded accarding to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipele length is stil
acearding to the Standard.

Mo excessive force must be applied to the dipale arms, because they might band or the soldared connections naar th
feadpaint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Coertificate Mo: D2E00VE-1166_MNovid Pagedof &
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DASYS Validation Report for Head TSL

Date: 08.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600%2; Serial: D2600V2 - SN:1166

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

Medium parameters used: f = 2600 MHz; o = 2.0] 8/m; ¢, = 37.7; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/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
» 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=5mm

Reference Value = | 18.5 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.7 Wikg

SAR(1 g) = 14.4 Wikg; 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

0dB =238 Wikg = 13.77 dBW/kg

Certificate Mo: D2E00V2-1166_Mov1g Page 5 of &
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Impedance Measurement Plot for Head TSL
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End of the test report
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