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DASYS Validatien Report for Body 'TSL Thale: 09132007

Test Lebarators: CTTT, Bedjing, China

IMIT: Dipole 835 MHz: Type: DR3ISV2: Serial: DE35VI - 8N: 4dikz 3
Communication System: ULD O, OW; Frequency: 833 MHz: Duly Creele: 101
Mediom parameters wsed: £= 8535 MTln g = 0958 S .= 3565 o = 1000 fegim®
Phantom seedon; Center Secton
Measuremenl Standard: DASY S (TREE/IEC/ANST (n, 192007

DASY Configuration:

+  Probe: REGINV - SNT4330 ConvT(9.5.9,5, 9.5): Calibeated: 0206201 B

= Bensor-Surface: 1 4mm (Mechanical Surface Detection)

= Hlecrronics: DARS Snl331; Calibraed: 1152017

= Phentar Triple Flat Phagtom 5005 Type: QD 000 P51 Ca: Serials 6] 1

¢ Mleasorement 56 TRSY 2, Verdon 37,10 (0% STMOAD X Vorsion L4.6.10
{7417

Dipole Calibration/Zosm Scan (TaTx7) (Te7x7HCube : Moaswemeant erid: dx=5mim.
dv=houn, de Jmm

Reference Yalue = 36.17 ¥an; Power [Xifi = -0.01 dR

Peak SAR {extrapolated) = 3,57 Wik

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

Mazximuen value of SAR (neasuredy = 3,13 Wikg

dB |
"

|~7 2.0

4.21

k.30

-i.40

s

10,50 -
I dR = 3,15 Wiky = 4,98 ABW/ky
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Impedance Measurement Plot for Body TSL
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~ Clignt ~_SRTC N Certificate No:  217-97138
CALIBRATION CERTIFICATE

Cinjact D1800W2 - SM; 2d0B4

Calibration Procedure(s) FE-Z11-003 11

Calibratiovn Froceduses for dipale validation kits

Calibrafian cafe: Seplember 15, 2017

Thiz caiibration Cerificate documents the fraceakslity to national standards, which realize e physical units of
messuramentsiEl). The measirements and the uncertaintics with corfdence probatility are given on the Fallowing
pages and are part of the cemificate.

Al calibrafions have been conducted in the clesed laboratory facility. anwironment terperatureizs o and
hiarmidity =70 .

alibraticn Equipment used (METE critical for calibratinn)

Frimary Standards 102 Cal Date{Calibrated by, Curlificate Mo Scheduled Calioration
Poweer Metar  MRP2 102153 02-Mar A7 (CTTL, Mo J17X01254) ."ﬂa-r-‘m
Power sensor NRP-Z57 | 100598 02-Mar-17 {CTTL, Mo JI7X01254) far-12
Refarences Probe EXADWE SN 7433 25-5ep-16{SPEAG N0 EX3-T433_ Sepig) Gep-17
LIS SM 1321 19-Jan-17{CTTL-SPEAG Ho Z17-07015) Jar-18
Secondary Standards | D # . Caal Ceate(Talibrated by, Carfificate Mo, Senedilad Calibeation
Signal Generalor E44380 | MYLO071430  13-Jan-17 (CTTL, Mo A THO0Z6E) ' Jan-18
Metwors Analyzer ESOV1C | MY4B110873  13-Jan-17 (GTTL, No.17X00255) Jan-18

Marme Function Signature

Calibratad by Zhae Jing SAR Test Engines: :g%

Fevawad by u Zongying HAR Tast Enginesr %

Approved by Qi Dianyuan S4R Pro -

ool Leadar ,:_—.ﬁ:j"—] L

lzsued: Saptembar 18, 2017
This calibration cerificate shall not he reproduced except in full without wriller appeoval of tho labaratory

Cortifieate Wa: 217071 1% Pagre | 0i'g
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Glossary;
T5L tissue simulating liguid
ConvF gensitivity in TSL / NORM:x vz
A not applicable or not measured

Calibration iz Performed According to the Following Standards:

a) |[EEE Std 1528-2013, "IEEE Recommendad Practice for Deterrmining the Peak
Spatial-Averaged Specific Absarption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measuremant Technigues”, June 2013

b IEC 62203-1, "Procedure to measure the Specific Absomption Rate (5AR) For hand-held
devices used in close proximily o the ear {frequency range of 300MHz 1o 3GHz)", February
2005

o} IEC 62208-2, "Frocadure to measure the Specific Absorption Rate (SAR) For wirelees
communication devices used in close praximity to the human bady (freguency range of
30MHz 1o 8GHz)", March 2010

o) KDBEGSGE4, SAR Measuremsnt Requirements for 100 MHz to 6 GHz

Additional Decumentation;
) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters;

+  Measvrement Condifions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the cerificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipols is mounted with the spacer to position its feed
point exactly balow the center marking of the flat phantam section, with the arms oriented
paraflel ta the body axis,

« Foed Poinf Impadance and Retum Loss: These parameters are measured with the dipals
positioned under the liquid filled phantom. The impedance stated is transformed from the
rreasurerment at the SWA connector to the feed point. The Return Loss ensuras low
reflected power. Mo uncerainty reguired.

= Eieclical Delgy: One-way delay between the SMA connector and the antenna fead point.
Mo uncertainty required.

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

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

»  SAR for nominal TSL paramefers: The measured TEL parameaters 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 a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY syatem configuration, s far as not give- onpage 7.

DASY Version DasSyYsz
Extrapolation Advanced Exlrpalatio-

52.10.0. 1445

Phantarm Tripde: Flat Phanton & 16

Distance Dipale Conter - TEL 10 mm

Wil Spacer

Zoom Scan Resolution e dy, oz = & mm

Frequency 1800 MHz = 1 MHEz

Head T5L paramcters
Tha fallowing parameaters and calcylatons wara appliad

Temperature | Parmittivity . mmy
Nominal Head TSL pararmeters ) 220°C -'»I;II m.hu-m =
Measured Head TSL parameaters (220=02°C 404 + B % 142 o 2 8 4
Head T5L temperature change during E“tl =1.0*C I o
SAR result with Head TSL == =
S4R averaged over 1 cm’ (1 g} of Head TEL |

Cardition

SR mgasurnd |

260 v input poveer

STEmw s g

SAR for norinal Head 150 parametaens

Averagad owar -:'.l‘.‘u'. gy of Hea
SAR d in * (10 g} of Head TSL

SAFT MmEasured

MG ced o T
Condition

250 mW input powsr

JES mWW g 2 1B.8 % (k=2]

E12mW g

I_ﬂ-"'-Fi Far norming! Hesd TEL parameters

normalizasd o 18

20.4 MWW g £ 187 % (k=2

Bedy TSL parameters

The foliowing perameters and caliulatons were applisd

Tamperalure Permittivity Gonduclivity
Hominal Body TSL parameters A0 53._3- = 152 m‘-r:.v.-'rr. |
Measured Body TSL parameters (22.0z0.8°C S18fe% 1.5C mho'm =8 %
hc!y T5L temperature cha n?u during ustl wt 0 —
SAR result with Body TSL == _'
SAR averaged over 1 ::n::.! [1 g} of Body TSL Condition
BAR mgg.,gurg-_d 250 W Input pasar .84 mW. g

SAR for nomr nal Body TSL sarametss
SAR avaraged over 10 oo’ (10 g} of Body T5L
BAR meaguied

narrratized b 1w

Cendition

38,7 mW g £ 18.8 % (k=2)

2EG W g pener

S1Emwig

SAR Tor nominal Body TSL parameters

Certiticate Moo ZI7-97 158 Page s ol 8

normalized o W

| 20.8 mW ig + 18.7 % (k=3
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Appendix (Additional assessments outside the scope of CNAS LO5T70)

48 30-1.550

Feturr Logs 35.4dB

Antenna Parameters with Head TSL

Impedance, transfonmed bo ket point

Antenna Parameters with Body TSL

Irnpedance, rangiorned ko fead paint 26 04-1.320 |
Return Loss - Z7.1dB

General Antenna Paramatars and Design

Electrical Delay (one crection) 1.31Ens

After lang tanm use with 100 radiated power, only a slight warming of the dipale nsar Ihe feadpeint can
b rmeasured.

The dipole is made of standard semingid coaxal cable. Tha center conductar of he feading line is dicactly
coerinectad to the sacone amm of the dipole. The antenna is therafore short-gircuited far DC-signals. Onsome
ofthe dipoles, small ene caps are acded to the dipole ams in arder o improve matching when loadead
according ‘o the positicn as explained in the "Measurement Conditions' paragraph. The SAR data ars not
affected by this change. The overall dipole length is =il according fo the Standard,

o excassive force must ba applcd o the dipale ams, Because they migh? bend ar the soldoeroed
conrections near the fasdpoint may be damaged.

Additional EUT Data

| harufaciured by SPEAG
Certifieate No: Z1 7471 38 Page 4 of §
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DASYS Validation Heport for Hend TSL Diate: 09, 13,2017
Test Laborawry: CTTT., Beijing, China
DLT: Dipole 1500 MHz; Type: DISO0V2; Serial: DLBO0YZ - SN: 2d 084
Communication Sysiem: ULD 0, OW; Frequeney; 1800 MIL; Duty Cuele: 12
Medium paramelers used: f= 1800 ML o 1423 Sy er = 40.17; p= 1000 kg'm3
Mhantom section: Leil S=etion
Measurament Standard: DASYS (IEREARCIANSL CA3.19-2007)
DASY S Configuration:

o ok EX3DVY - SNT433; ConvF(7.97, 767, 797 Calibrated: /262016

= Remsor-Surface: 1dmm {(Mechanical Surfice Detection)

o Electronios; 1XAR4 8nl1331; Calibrated: 1192017

o Phantom: Triple Flat Phantom 5.1C; Type: QU OO0 S1 CA; Serial: 116171

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

System Performance Cheek/™ nom Sean {Ta7=T) (TN Cube 0; easurement Brid:
dx=3mr, dy=3mm, dr=%mm

Reference Valoe = 9300 Vimg Power Dl — 001 4B

Peak 5AR {extrapolated) = 187 Wika

SAR(L gh = 9.79 Wiky: SAR(D g) = 5.12 Wike

Waximam value of BAR (measuredy — 15,5 Wka

10.3n

13.73

17.1R o

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

Cernificae Mo 21797138 Page s of g
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Impedance Measurement Flot for Head TSL

LEid Lo wag o, oodas ser Gl 00CeE [FT G =
Wt ST T U000000 akz 25.390 0 S —==
43,00
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DASYS Yalidation Report for Body TSL Dtz 03142007
lzar Labacatery: CTTL, Beiping, China
DUT: Dipole 1800 MHz; Type: DISOOVE: Serial: DIS00V2 - SN: 240844
Communication Syatem; LI O, CW; Frequency: 1800 ME»; Dury Cheler 101
Meditun pavameters wied: £= TR0 MITa o = 1,503 S/ 6 5379 5= 1000 kg’
Phantam seetion: Center Section
Measurement Standard: DASYS (TEFE/AEC ANST C631 BT
DASY S Conlguraliom:

= Prohe: EXSDWA - SN7433; ConvFr7.75, 7,75, 7.75); Calibeated: 926,201

= Sensur-Surface; Ldmm (Mechanical Surface Detection)

+  Electronics: TDAFS 821321; Calibrated; 1:1%2017

= hantoa: Triple Flat Phantern 5105 Type: QU 000 P51 CA; Serial: 116171

o Messurement SW: TMSYE2, Yersion 52,10 (1 SEMCAD X Version 14.6.10
{7413)

System Ferformance Chicckd/Zoom Sean {7x7x7) (TxTeT)Cube 0 Measurement arid:
dx=3nman, dy - Smm, dr=3mum

Feterence Value — 9757 Vomy Power Drift = -0.02 dB

Peal AR {extapolated) = 18.0 Wike

SAR(L g} = 5.84 Wiy SAR{ g) - 518 Wikg

Masimum valoe of SAR (mewsured) = 152 Wikp

filz] |
ai|

|
-3a1

-fi. 2 ‘
-10.23

-13.64

-17.05

i dH =152 Wike = 11.52 dBW/ ke

CerliTuale Mos Z17-97138 Fage 7 of
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Impedance Meazurement Plot for Bady TSL
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E-mwal: ciligxchinatt]l. mom Erttpctiwnww.chinart].cn
Client BRTC ] Certificate No:  Z18-87021
CALIBRATION CERTIFICATE
COrhject D200002 - SM: 1008

Galibration Procedureds) FE-Z11-003-01

Calibration Proceduras for dipole validation kits

Calloraticn aate: Fedruary 1, 2018

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremenis(Sl). Tha measurameants and the uncartainties with confidence prabability are given on the following
pages and are part of tha certficate.

All calibrations have besn conducied in the ciosed laboratory facilily: emironment temperaturei22a3C and
hurmidity=<70%.

| Calibration Equipment used (MATE erifical for calibration)

Primary Stendarde _ID# Cal Date{Callbrated by, Cedificata Ma.) Schaduled Calibration
Porwer Meter MRVD 102195 02-Mar-17 (CTTL, Mo.J17X01254) Mar-18
Powar sansor NRV-ZE 100596 02-Mar-17 (CTTL, Mo.JiTX01254) Mar-18
Raefaranca Proba EXI0W4E | SN 7464 12-8ep-1T{SPEAG Mo, EX3-7454_Sep1T) Sap-18
DAE4 SM 1825 E-0e-17SPEAG Mo, DAES-1525_Cei17) Qct-18
Secandary Standards 10# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generalor E4438C | MY42071430 22-Jan-18 (CTTL, Mo.J18X00550) Jan-19
Mebwork Analyzer EBOTIC | MY48110673  24-Jan-18 (CTTL, No.18X00561) Jan-1%

Marrie Function Signatyre

Calibrated by: Zhaa ding SAR Test Engineer 'é%

Reviewed by. Lin Hao SAR Test Engineer | ﬂ‘f;a’% :

Appraved by: Qi Disnyusan SAR Project Leader ,‘«a??z‘j\_—/x

Izaued: February 4, 2018

This calibration cerficate shall nal ke reproduced except in full without written appraval of the laboratony

Certificate Mo: Z15-9702 [ Page 1 o8
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Audddd: M 31 Hszyunn Bead, Huldinn Diswicn, Bsijing, 100191, China
Til: +H6=10-62304633-207% Fax: «B6-10-52304633-2504

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 Recommended 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
GGHz)", 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 figures stated in the cerificate are valid at the freguency 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
Corresponds to a coverage probability of approximatehy 95%.
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WMeasurement Conditions
DASY syster configusation, as far as not givan on pags 1.

| DASY Vorsion 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 parameders and calcwlatons were applisd. ———
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‘-_
| B4R measured 2ED i inpud pover 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 potET LS18mwig

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

Cartificate Mo: £18-97021 Pige 4 of &

The State Radio_monitoring_center Testing Center (SRTC)
Tel: 86-10-57996183
Fax: 86-10-57996388

Page number: 120 of 130

Vv3.0.0



(=
SI a | C No.: SRTC2019-9004(F)-19121201(H)

EREABORRD FCC ID: SRQ-MF833U1

F-* Ir Collabaration with
m777 £ b 6 3 g
L,, CALIBRATION LABORATORY

ddd: Mu 51 Xeeyumn Bood, Heidion District. Begjing, 100191, China
Tel: 8- 10 2304633-207% Fiasi; +B6-10-623M6533-2504
E-miail: cubfichinattl com hitp:ifumaachinail.cn

DASYS Validation Report for Head TSI, Drate: 02001 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
(7417}

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
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Impedance Measurement Plot for Head TSL

Trl =11 Log Wag 10.00cE ket O, 000ds [F1]
L1 1]

1 I.D00C000 GiE -8, 502 a0
4000 {

3000
20000
10, o
0. 000 4
10,00 [ . V0. IO —"

-20.00 _‘_“‘“—-._\___\_
=30, 00 \‘\t
=40, 00

—nn. a0 i
I 511 =itk gRsiE) Scale 1.0000 [F1 521)
»1 Z.D0O0OCH GHE 49.TBA 0 -2.0TE0 O 33 BiL-pF g

LR LR JEIN 100 He s 2.2 e BT
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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
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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

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

L & 0000000 Gliy A%, 328 0 -1,0309 0 46.125-'-':!-" T .

1 Sy L [FW 100 e BEERE T - |[F
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ERFTEE NP OEHP
D2600V2Sn:1166
Calibration Laboratory of e, Cear
Schmid & Partner Sk (YY) S e e st
Engineering AG . C' perviri avizzarn ai twraura

Zeughausstrasse 43, 004 Zurich, Switzerland s e/ S Swisa Calibraion Service
Accrediled by the Swiss Accraoiation Service (SAS) Accreditation No.: SCS 0108
Tha Swiss Accreditation Sorvice is one of the signatoriss to the EA

Muitilateral Agreement for the recegnition of callbration cerlficates

cient  SRATC-BJ (Auden) R Cestificntn No: D2600V2-1166_MNov19
[CALIBRATION CERTIFICATE

Ty =

Objact D2600V2 - SN:1166

Cafibration procadurede) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caibration date: November 08, 2019

This: calibration cedilicals docunents the iraceabiify o naficnal standards, which raallze The phryzical units of measuraments (S1).
The measwmmants and 1he uncadainilas with confidence probabiity are given on the following pages and are par of the cerificats,
All calibrations have been conducted bn the closed laboratary faclity: environment lemperaiure (22 + 3)°C and Fumildity < 70%.

Calibraticn Equipmant used (MATE critical lor calbration)

Primary Slandards i # _Cal Date (Cariilicate No.} Scheduled Calibeation

Pawar metar NRP EM: 104778 03-Apr-19 (No. 217-02882/02893) Apra0

Powar senser NRP-Z91 SM: 103244 03-Apr-19 (Mo, 21 7-02802) Ape-20

Power sansor NAP-Z81 SM: 10E245 03-Aps18 (Mo, 217-02883) Apr-20

Felerence 20 dB Mtanuatar SN: 5058 (20k) D4-Apr-18 (Mo, 217-02694) Apr-20

Type-N mismatch combinalion SN: BO4T.2 / 06327 Dd-Apr-15 (Mo, 217-028495) Ape-20

Fedarance Probe EX30Va SN T3a8 25-May-19 (Mo, EX3-T348_May1§) Fay-30

DAE4 EM: 801 30-Apr-18 {No. DAE4-801_Aprig) Apir-20

Secondary Standards D ¥ Chl:tkﬂﬂh_ﬂmt Sehaduled Chack

Povwes malar E44198 5N: GB3AS12475 A0-Oct-14 (in house check Fab-18) In house check: Oct-20

Power sansar HP 84814 SN: U537292783 OF-Oct=15 (in house check Oct-18) In house check: Oci-20

Power sansor HP 84814 S MY41092317 OF-0il=15 (in houme chack Ocl-18) In housa check: Oct-20

AF gareralor RAS SMT-06 BN: 100672 15-Jun=15 {in house check Oct-18) Ini hause chack: Ogi-20

Mabwork Analyzer Agilant EB35EA | SM: US41080477 I1-Mar-14 (in house check Ocl-18) In housa check: Ogt-20
Hama Fumctian 5i

Calbrated by: Claudle Leublar Laboratory Technician

Approved by: Haija Pk Technical Managar M

Issund; Novamber 12, 2019

This calibration cariiicate shall not be reproduced excepl in ul withaut writtan approval of the laboralory,
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Calibration Laboratory of A, Schwalzarischar Kalibrierdienst
Schmid & Pariner % Service suisse drétalonnage
Engineering AG F 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”, Juna 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 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 Systermn Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the 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 Impeaance 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
reflacted power. No uncertainty required.

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

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

SARA 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 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 Permittivity Condugtivity

MNominal Head TSL parameters 220°C 39.0 1.86 mhofm
Measured Head TSL parameters (220 20.2)°C ATT2E% 2.01 miheim = 6 %
Head TSL temperature change during test < 0.5*C - e

SAR result with Head TSL
SAHA averaged over 1 cm” (1 g) of Head TSL Conditian
S5AR measured 250 mW input power 14.4 Wikg
SAR lor nominal Head TSL parameters nomalizad 1o 1W 56.5 Wikg = 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 W 25.4 Whkg = 165 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4790.-7.8[0
Aaturn Loss -21.7di

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.148 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of slandard semirigid coaxial cable. The center eondustor of the feeding line Is directly connected 1o the
second arm of the dipele. The antenna is therefore shor-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 dipola length is still
acearding to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Cortificate Mo: D2600V2-1166_Novid 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: D2600Y2; Serial: D2600V2 - SN:1166

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

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

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

DASY 52 Configuration:
s  Probe: EX2DV4 - 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
» DASYS2 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=3mm, dy=5mm, dz=5mm

Reference Value = [ 18.5 V/m; 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

0 dB = 23.8 Wikg = 13.77 dBWikg
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Impedance Measurement Plot for Head TSL

2600000 GHz 47864 0
7B44BpF  -7.8032 0

\_. 2 600000 GHz 82407 miJ
-100.75 *

ChisAwgs 3
Chl; Bt Emﬂﬂ: ) ftop 260000 GHE

—
00000 GHz _-2].681 dB
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