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Impedance Maasurement Plot for Body TSL
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CALIBRATION CERTIFICATE
Object DE2000W2 - S 1008

Calibration Procedure(s) FE711-003-04

Calibration Proceduras for dipale validatian kits

Calibraticn date: Fabruary 1, 2018

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

All calibrations have besn conducied in the ciosed laboratory facilily: emdronment temperaturei22:37 and
humidity<70%.

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

Primary Stendards _ID# Cal Date{Callbrated by, Cedificata Ma.) Schaduled Cafibration
Ponwer Metar  MNRVD 102195 02-Mar-17 ([CTTL, Mo.J17XD1254) Mar-18
Porwar sansor NRV-Z5 100596 C2-Mar-17 [CTTL, Mo, J1TXD1254) Mar-18
Rafaranca Proba EX30WE [ 5N 7464 12-5ep-17{SPEAG Mo EX3-7484_SepiT) Sap-18
CaE S5M 1525 02-0et-17{SPEAG Ma. DAE4-1525 Dei17) Qce-18
Secandary Standards 10# Cal DatefGalibratad by, Certificate No.) Scheduled Calibration
Signal Generalor E4435C | MY43071430  23-Jan-18 (CTTL, Mo 1 &x00550) Jan-19
Metaork Analyzer ES0TIC | MY4B110673  24-Jan-18 (CTTL, Mo 18X00581) Jan-1%

Marmne Function Signatyre

Calibrated by: Zhaa Jing BAR Test Engineer "éé

Reviewad by. Lin Hae SAR Test Enginesr ; ﬂ‘F&’% _

Approved by: Qi Diaryuan SAR Project Leader —"%?Z?\_/*’

Izaued: February 4, 2018

This calibration certficate shall nol ke reproduced except in full without written appraval of the laboraiony
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E-mail: clilEchinottl.com hotp:temeachinentl.cn
Glossary:
TEL tizgue simulating lkquid
ConvF sensitivity in TSL/ NORM,y.2
A not applicabla ar nat meaasured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Abserption Rate (SAR) in the Human Head from Wireless
Communications Devices: Maazuremant Techniques®, June 2013

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

c) |IEG §2208-2, *Fracedure ta measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz ta 8GHzZ)", March 2010

d) KDBE8GHEE4, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Decumentation:
&) DASYA'S System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condiions: 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,

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

« Foad Foint 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. Mo uncertainty reguired.

s Eloctrical Defay: 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.

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

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

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

Certificate No: £18-97021 Pape 2 of &
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WMeasurement Conditions
LASY system configuration, as far as not given an pags 1.

| DASY Vorsion DASYS2 52 10.0.1448
Extrapolation Mwnl:-uui Extrapgiation
Phanbem Tripha Flat Phantom .10 |
Distance Dipode Center - TSL 10 with Spacar
Zoom Scan Resolution " die, dy, dz =& mm
Frequency 2000 MHz £ 1 MHz
Head TSL parameters
The folicwing paramelars and caloulafons were agplied. T ——]
Temperature Permittivity Conductivity
Nominal Head T5L parameters 220G 400 140 mingim
Measured Head TSL parameters (2202020 LR R A 1.4 mhodm £ B %
Head TEL termperature change during test 1.0 °C IR —_
SAR result with Head TSL
! SAR averaged overd om’ (1 b of Head TSL _Cﬂqu!ig__r;_
| AR maasured 2ED N inpud power 102 mi g
SAR for neminal Head TEL garameders normalizad to 1 40.3 mW ig + 18.8 % (k=2)
. SAR averaged ovar 10 o {10 g} of Head TEL_ i Candition
SAR maasured ; 250 i input power E1TmW g
HAR for rarminal Head TSL paramatars normalized ta 1W 20.5 mW ig 1.&..?1{ (k=2}

Body TSL parameters
The following parameters and calcufatons wene spplied.

Temperatura Parmittivity Condustivity
Nominal Body TE_L paramaters 2205 533 ) 1.52 mhoim
Measurad Body TSL parameters (220 + DE) b 5 1B 6% 1.55 mho'm £ & % |
| Body T3L temperature change during test <1.0°%C — wanz
SAR result with Body TSL
SAR averaged over1 cm’ (1 gl of Body T5L Condition

SAR maasured Z500 i inpud powar

03 m g

SAR for pominal Body TSL parametess nommalizad o W

03 W g £ 188 % (km2)

SAR averaged cver 10 o’ (10 g) of Body TEL Conditian

SAR measurad 260 i |nput PormeEr

18 mag

SAR lar naminal Body TSL paamatars

narmnalized b 1%

204 mW fg £ 18.7 % (k=2}
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Appendix (Additional assessments cutside the scope of CNAS LOST0)

Antanna Parameters with Head TSL

Impadance, transformed to feed paint 49.80- 2080
Rehirm Loss - 33.6d8
Antenna Parameters with Body TSL
Impedancs, ransformead bo faed poimt 48,300 1.83j0 =]
Return Lose [ - 27848
General Antenna Parameters and Design
Electrica Delay (one direciion) | 1.047 NE J

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

be measured.

The dipole is made of stendard semirigid coaxial cable. The center concucter of the feeding line is directly
connested b e #econd arm of the dipole. The antenna is therefore short-circulted for C-signals. On sams
of the dipales, small end caps are added to the dipole srms in order to mprove matzhing when lsaded
according to the position as explained in the "Measurement Cenditions” paragraph. The SAR daia are not
affected by thiz change. The averall cipole length is sbll according to the Standard.
Mo exceasive farce must be applled 1o tha dipele arms, becausa they might bend or the soldered

connections near the feedpoint may be damaged

Additional EUT Data

[ Manufaciurad oy

SPEAG
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DASYS Yalidation Report for Head TSI, Crate: 02012018
Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000%2: Serial: D200V - SM: 1009
Communication System: UTD O, W, Frequency: 2000 MHz: Duty Cyele: 1:1]
Mediwm parameters used: ©= 2000 ML o = 416 S/m; er— 38.89; p = 1000 kg/m3
Phantom section: Lell Section
Measurement Standard: DASYS ([EEENEC/ANST CH3.19-2007)
DASY S Conliguration;

»  Probe: EX3DVE - SN7464; ConvF(E.39, 8.39, 8.39); Calibrated; 971252017,

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

+ FElectronics: DAES Bnl 525, Calibeated: 10W2/2017

+ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 116171

+  DMeasurement SW: DASY 52, Version 5210 (0; SEMCAD X Version 14.6.11

(T417)

Svatemn Performance Chech/Zoom Sean (7x7x7) (72727 Cube O Measurement prid:
dx=3mm, dy==2mm, dz=3mm

Reference Value = 95,98 Viim; Tower Drill = -0.03 dB

Peak SAR {extrapolated) = 19.7 Wil

SARIL g) = 10,2 Wiks; SAR(I0 gy =517 Wik

Maximum value of SAR {measured) = 16.2 Wkg

]
0 |
-3.74
-7.41
-11.23
-14.98
AB.72 L.
0dB = 162 Wiks = 1010 dBW/kp
Certificate Moz £1R-97021 Pape 5 of B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Heport for Body TS Drate; 02.01.2018

Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1009
Communication Systerm: UID 0, CW; Frequency: 2000 MIHe; Duly Cyele: 1:1

Medium parametees used: = 2000 MIHz; o = 1.564 8/m: &, = 51.83; p = 1000 kgim®

Phantom sectian: Center Section
Measurernent Standard: DASYS (IEEEAEC/ANSI C63, [9-2007)
DASYS Conlipuralion:

»  Probe: EX30V4 - SNT464; ConwF(R.24,8.24,8.24); Calibrated: %/12/2017,

»  Sepsor-Surface: 1.4mm (Mechanical Surface Detection’
s Electronics: DAE4 Sn1523; Calibrated: 10¢272017

= Phantom: Triple Flat Phantom 5, 1C; Type: QD 000 P51 CA; Serdal: 116171
»  Measurement SW: DASYSZ, Version 52,10 (0 SEMCAD X Version [4.6.10

(7417)

System Performance Check/Zoom Sean (7x757) (777 Cube §: Measurement grid:

de=%mm, dy=3mm, dz=53mm

Reference Value = 93,84 Vim; Power Drifi = 0.02 dB
Peak SAR (extrapolated) = 19.7 Wike

SAR(L g) = 10.3 Wikg: SAR(10 g) = 5.18 Wik
Maximum valve of SAR (measured} - 163 Wil

dB
— 0

-3.70
-T.A41
-11.11
-14.82

Ld
18,52

[
0 dB = 16.3 Whkp=12.12 dBW/kg

Certificats Meo: Z18-9%21 Page 7 of 4
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
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Ohject D245002 - SM: 738

Calibrafion Procedurs(s) FE-Z11-005-01

Calibration Procedures for dipole validation kits

Calibraton date: Soptamber 18, 2017
Thie calibration Carfificate documents the traceabifity to national slandards, which realize lhe physica! units of
mieasuramantsiSh. The measurements and the uncertainties with confidenca probability e given on the fallowing

pages and ane part of the canificate,

All calibrations hawe been conducted in the closed lahoratory Facility: enwironment lemperareiz2257 and
riemidity-=70%.

Calibration Equipmant used (METE critical for calibration)

Prirnary Standasds (53 Cal Date(Calibrated by, Certifieste Mo Scheduled Calibration
Power Mater  MRVYD 102186 02-Mar-17 (CTTL, Mo.J1TX01254) Mar-15
Power sensor NRY-Z5 100554 Q2-Mar-17 (CTTL, Mo JATX01254) Mar-12
Reference Proba CXI0WE | SN 7433 28-3ep-16(SPEAG No EX3-T453_Sep15) Sep-17
OaE4 SN 1331 18-Jan-17[CTTL BPEAG No 2178701 5) Jar-18
Secondary Standards ([ Cal Date{Calbratad by, Conificate Mo Schaeduled Calibration
Signal Generator E44380 | MY48071430  13-Jan-17 (CTTL, NG.J1?J{II.‘{IESE}_ Jan-18 -
Metwork Analyzer ESOTIC | MYSE110873 13- Jan-17 (CTTL, Mo, J 17 R00255) Jar-18
Marme FFunction Slgnatre
Calibrated by. : : ‘
alibrated by Zhaa Jing SAR Tes! Engineer g £,
L

Saviewsd by Yu Zongying SAR Test Enginae: %

Approved by: i Dianyuan SAR Project Leader _Jg__r:ﬁw |

| - . lesuad: Septembsar 21. 2017
T_hls taltbration cartificate shail not ba reproducesd except in full without writien approval of the lataratory, |
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Giossary:

TSL bssue simulating liquid

ComF senstivity in TSL/ NORMx vz
IS not applicable ar not measured

Calibration is Performed According to the Following Standards:

a} IEEE 5td 1528-2013, "IEEE Recormmended Practice for Determining the Paak
Spatial-Averaged Specific Absorption Rate (SR} in the Human Head from Wirsless
Communications Davices: Measurement Technigues®, June 2013

b) |EC 622081, "Measurement procedure for assessment of specifiz absorption rate of human
exposure to radio freguency fislds from hand-held and body-mognted wireless
communication devices- Part 1. Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

o) IEC 62208-2. "Procedura to measure the Specific Absorption Rate [SAR) For wirsless
communication devicas used in close proximity to the human body (frequancy range of
J0MHz to 6Hz)", March 2010

d) KDBEGA5E6E4, SAR Measurement Reguirements for 100 MHz to 8 GHz

Additional Documentation:
g} DASY4S System Handboaok

Methods Applied and Interpretation of Paramaters:

+  Measuremen! Conditions: Furher details are available from the Validation Ragort at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipele is mounted with the spacer to position its fesd
point exactly below the canter marking of the flat phantom section, with the amms orientad
parallel to the body axis,

« Feed Poinf Impedance and Refurn Loss: These parameters are measured with the dipola
positioned under the liquid filed phantom. The impedance stated iz transformed from the
measuremant at the SMA connector 1o the feed point. The Return Loss ensures low
reflected power. No uncerainty redguired,

+ Elsctrical Deiay; One-way delay between the SMA connector and the antenna feed paint.
Mo uncerliginty requined.

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

s SAR normalized: SAR as measured, nomalized to an input power of 1 W at the armtenna
connectar.

s SAR for nominal TSL parameters: The measured TSL parameters are used to calculata the
nominal SAR result,

—]

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

Crertiticate Ma: £17-597140 Page 2 of &
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Adidi MinFl
Tl 185-
Famnil antadl

Huevunn Rond, Haicle Districe, Aeiting, 100191, Chine
312075 Faw: 1ER-IN-R2I0LG1-250
TR MR} hep s czinalilen

Measuremeant Conditions
DASY eyetem conflguiation, a8 far 52 nef gven on page 1.

DASY Verslon DASYSE: G2.10.0.1448
| Extrapolation . | Advanced Extrapalaton i
@ntnm Tripe Flat Phantan 5 1C = i
Distance Dipole Gentl;r -TSL . 10 mm with Spacar
Zoom :.izan Resolution du, iy, dz = 5 mm J

2450 MHz £ 1 MHz

| Freguency

Head TSL parameters
The tofiewing pararrsders and calculailons vwere spplied.

Farmilttivity Caoned uclivlly_l

8.2

.80 mhoin

| Temperature
Mominal Head TSL parameters 220°C -
Measured Head TSL pararmeters (Z20+021°C
Haad TSL temperatune change during test =105 ]
SAR result with Head TSL
SAR avemaged over 1 o’ [ Conditicn

{1 g} of Haad TSL

HAR measured

WTrE% |1?9:'nm"r'n-t$%

230 mW input powsr

137 mig

SAR for nominal Head TEL parsmeters

normalized to 1w 624 mW ig = 18.8 % (k=2)

Cerdifion

SAR avaraged ower 10 om x (10 g} of Head TSL

| SAR massured

250 iy inpud poveer

B 10 mid f g

SAR for noming’ Heaa TS parameatars

normalzed a1 _L24.4 iV ig * BT % (k=2)

Body TSL parameters
The Falowing paramelers and caculatons wese applied.

Temparature Pr:rmirru-il;.- | Tmcti-.-it}r_
Naminal Body TSL parameters | amec 527 1,55 mheir
Measured Body TSL parameters pa0x02)C 5256 % 193 Mhoim £ 6%
Baody TSL temperature change during test £ K i o _.._ _ ]
SAR result with Body TSL '
SAR averaged over 1 om” (1 g) of Body TSL Condticn ] - ]
250 m Input pavear s I2miNg i

SAR masaurad ‘

SR R nominal Body TSL parameders

SAR averaged over 10 ¢’ {10 g) of Body TSL |

normalized to TW

Condition

52.3 mW Ig £ 18.8 % [kmz)

SAR messured

SAR for nortral Body TSL paremeters

Cerlilicale No: £17-97140 Page Lol #

250 mWN inpUs power

rarmalizad t= 1W

sS40 ma /g

243 MW g £ 18.7 % (k=)
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Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

[ Impedance. trenafarmesd ko fasd paint 51,30+ 5 92j0 —|
Resturn Loes . - 24 5dB

Antenna Parameters with Body TSL

Impadznce, translarmad o feed poad 47 B+ & 260 -

HEhurr] Loss - 23148

Ganeral Antenna Parameters and Design

Electrical Dulay fone diraction; 1EE$ na

After fong term use with 1000 radiated power, arly 3 slight warming of the: dinal .
b measured. g o ipole near the feadpoint can

The dipole is made of standard semirigid coaxlal cablz. The conter conductar of ne s di

: i i , £ : the feading line s direct
canfiecled to the second arm of the dipole. The antenna is therefore short-circuited far DC-gignais. On suﬁrrna
of the r_ilp-ales, sl _and cans are added to the dipole arma in arder o improve matzhing when naded
according to t!'le position as axplained in tha “Measurement Conditions" paragraph. The SAR data are nat
::lﬁel:hed by this change. The overall dipole length is st according 1o the Standard. '

o excessive farce must be applied to the dipola arms, becauss they mright bend or i Il

connections near the feedpoint may be damaged ? e saldered

Additional EUT Data

| Manufszturad by EPEAG

Clerfificars Mo Z17-9%140 Paged alfs
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DASYS Vulidation Report [ur Head TSL [le: 09,1 8.201 7
Test Laboratory: CTT, Beijing, Ching S
DUT: Dipole 2430 MHz: Type: D2450V2; Serial: D2450V - 5N T35
Cormrnumication Svetem: TTD 0, O Trequency: 2450 ' Hey Dy Clpele: 1;]
Medinm paracisters used; £ 2450 Ml g 1,788 8fm: ar = EOT: p= 100 kpimd
Phantom seotion: Lell Szetion
Measurement Standard: DASY S (IECETRC/ANST C63.19-200 7
ARYE Conlipuration;

= Probe: EXIDV4 - SMN7452; ConvF(7.45, 745, 7430 Calibrated: 902624016

o Sensor-Suetace: 1 4mm (Mechanical Surfuce | Yetection)

+  Electronics: DAL Sal331; Culibrated: 171902017

= haztom: Trple Flat Phastam 5.1C; Tvpe: QD 000 P51 CAL Seral: 116141

= Measucernent W DASYS2, Version 5210 (0% SEMCAD Yersion T4.0,10
(74173

Dipole CalibrationZoom Sean (74 727) (747273 0uke 0 Meesiremenr grid: dx=Spun,
dy=5mn, dr—5mm

Reference Value = 102.1 Vim; Power Dilt = -0.01 dB

Poeak SAR (extrapoluted) = 27.8 Wikg

SAR(E g) = 13,0 Wekg: SAR(10 5) = 6.1 Wikg

Maximum valuz of SAR imeasursd) - 22,0 Wike

dB [

0

|
452
9,08

-13.67

-16.10

b

22,52 I'_ o e I_

0 dB = 220 Wig = 13,42 dBWky

Crrtitficate Mo 21797140 Puge s of &
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Impedance Measurement Plot for Head TSL

| =Z7W Cop Meg 10.0Cce 7 Rel &, 00043 TEL]
| ol p— &
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BASYS Validation Report for Body 151 Dhae: 0912017
Test Laboratory: CTTL, Bedjing, Ching
DLT: Dipole 2450 MHz; Type: D2450V2: Serfal: D2450V2 - §N: 738
Communicaion System: LD G, CW; Frequency: 2450 ML, Duty Cwple: 1:1
‘odiem parsmeters used: = 2430 MHz; 5= 982 S /o= 52.5 L2 p= 1000 kpim?
Phootom sectinn: Conter Section
Measurement Standard; DASYS (TEEEAEC ANST (63,19-2007
DASYS Configuration:

o Prohe: EX3004 - 8M7451 ComeFan, 746, 7465 Calibreted: 9:26:2010 i

o Senser-Surface: 14imm (Mechanical Surface Detection)

+  Fleetronics: DAEAD Snl331; Caliheated: 171952017

= Phartoan: Triple Flat Phanlom 3,10 Cvpe: QUIOG0 '] C A Serial: 116771

o Mensyrement SW: DASYI2, Verdon 52,10 (0 SEMUAT X Yerdon 14,010
(7417

Dipole CalibrationZovm Sean (74747 (7372 7W00be 0 Messurement erid: dx=5mm,
dy=5mm, dz-5mm

Reference Value — 9541 Vim: Power Drifs = -0.03 dR

Peuk SAH (extrapolated) = 278 Wiky

SAR(T ) = 13.2 Wik SAR(0 p) = 6.1 Wik

Maximun volue of SAR (mewsured) =323 Wik

dB [l = A
0
1'1.35 ‘
2,75
-13.16 ‘
1763

L
2191 |

0 dB =223 Wikg = 13.48 dBW/lg

Cerificase Mo Z17-97140) Page T els
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Impedance Measursment Plot for Body TSL
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ERFEREN P AR
D2600V2 Sn:1166
Calibration Laboratory of Py wcantey ——
Schmid & Partner St (Y S orves sien sersone
Engineering AG . C Bervirio avizmam di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland W“" '/ S Swisa Calibraiion Service
Acoredited by the Swiss Accradiation Service (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories fo the EA
Multilatersl Agrecment for the recognition of callbration certificates
ciem  SATC-BJ (Auden) R Certificats No: D2600V2-1166_MNovi19
[CALIBRATION CERTIFICATE
e — s
Objact D2600VE - SM:1166
Calibration procedureds) QA CAL-05.v11

Calbration date: November 08, 2018

Cafibraticn Equipment used (M&TE critical lor caibration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This: calibration cerlilicale docunents the iraceabiify to naticnal standards, which reallze the physical units of measuraments (S1),
The measusmants &nd 1he uncadalniles with confidence pretability are ghen on the following pages and are part of the cerificats,

All eafibraticns have baen canducted bn the closed laboratary faciity: emércament tamiparatene (22 + 3)°C and humikiity = T0%,

Hama Functian
Calbrated by: Claudio Leubler Labgratory Technician
Approved by: Kaidja Pokvia Technical Managar

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

Primary Slandards 0% _Cal Date (Carlilicate Mo.) Scheduled 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-18 (No. 217-02604) 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 sansar HP 84814 SN MYA108231T O7-01=15 [in houss check Oot-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

A

Essund: November 12, 2019

Certificate Mo: D2E00VE-1166_Mov19 Page 1 of &
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ESGEAB RPN FCC ID: SRQ-Z6250CC
Calibration Laboratory of W, — Schwalzarischar Kalibrierdienst
Schmid & Pariner — & g Service suisse drétaionnage
Engineering AG 2 Barvizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzeriand %ﬁf Q’?/ 8 suiss Callbration Servics
Accredited by e Swiss Accreditation Service (SAS) Accreditation Mo: 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%.

Ceartificate No: D2600V2-1188_Movid Page 2 of 6
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ERTEBEN PP
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 lha_dipule. The antenna is therefore ghor-circuited for DC-signals. On some of the dipales, small end caps
are added to the dll'.'ltlﬂ.ﬂ &arms in arder 1o impreve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall 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
Cerfificate Mo: D2600W2-1166_Movid Pagad of 6
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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

&mﬁmmiﬂhmmwm
| 2 600000 GHz 47 BE4 ()
70446 pF 7803202
h 2600000 GHz B2.407 miJ
: -100.75*°

Ch il Awge 30
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ﬁ In Collaboration with e, N

= n

E77L.s b e a g N2 M o

S~  CALIBRATION LABORATORY M CN AS &z

z <

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China ‘zf//:':_‘*:\\;? v CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 “, W CNAS L0570
= . 2 3 -‘fnlu\\
E-mail: cttli@chinattl.com http://www.chinattl.cn

Client SRTC Certificate No:  217-97133
CALIBRATION CERTIFICATE

z

Object D5GHzV2 - SN: 1079

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

Calibration Procedures for dipole validation kits

Calibration date: September 25, 2017
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensor NRP-Z91 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
ReferenceProbe EX3DV4 | SN 3846 1 3-Jan~‘!?(CTTL-SPEAG,NO,Z16-9?251) Jan-18
DAE4 SN 1331 19-Jan-1 7(CTTL-SPEAGN0.217-97015) Jan-18
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-17 (CTTL, No.J17X00286) Jan-18
NetworkAnalyzer E5071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer é’i’

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

Issued: September 28, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. _J

Certificate No: Z17-97133 Page 1 of 16
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ﬁ“ In Collaboration with
‘ e CALIBRATION LABORATORY

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

E-mail: cttl@chinattl.com hup:/fwww.chinattl.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.10.0.1446
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

5200 MHz £ 1 MHz
5300 MHz + 1 MHz
5500 MHz £ 1 MHz
5600 MHz £ 1 MHz
5800 MHz + 1 MHz

Frequency

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
i Nominal Head TSL parameters 220°C 36.0 4.66 mhcu’m—
Measured Head TSL parameters (22.0+0.2)°C 357 6% 4.62 mho/m +6 %
Head TSL temperature change during test <1.0°C - s N
SAR result with Head TSL at 5200 MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
_‘_SAR measured 100 mW input power 777mW/g
SAR for nominal Head TSL parameters normalized to 1W 77.6 mW /g £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 224mW/g
SAR for nomim;l Head TSL parameters normalized to 1W 223 mW /g +£24.2% (k=2)_J
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Temperature

Permittivity

Conductivity

Nominal Head TSL parameters

220°C 359

Measured Head TSL parameters

(22.0£0.2)°C

4.76 mho/m

36.1 +6%

4.67 mho/m +6 %

Head TSL temperature change during test

<1.0°C m——

SAR result with Head TSL at 5300 MHz

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

Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

813mW /g

normalized to 1W

SAR averaged over 10 cm’® (10 g) of Head TSL

81.3 mW /g £ 24.4 % (k=2)

Condition

SAR measured

100 mW input power

232mW/g

SAR for nominal Head TSL parameters

normalized to 1W

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

23.2 mW /g + 24.2 % (k=2)

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 359+6% 4.93 mho/m £6 % |
Head TSL temperature change during test <1.0°C — o
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured

100 mW input power

824 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

SAR averaged over 10 cem’ (10 g) of Head TSL

82.5 mW /g + 24.4 % (k=2)

Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

237 mW/g

normalized to 1W

Certificate No: Z17-97133
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The following parameters and calculations were applied.

Nominal Head TSL parameters

Measured Head TSL parameters

Head TSL temperature change during test l

SAR result with Head TSL at 5600 MHz

SAR averaged over 1 ¢m’ (1 g) of Head TSL

Temperature Permittivity Conductivity —‘
220°C 35.5 5.07 mho/m
(22.0%0.2)°C 357 +6% 4.88 mho/m £ 6 %
<1.0°C —— —
Condition

SAR measured

100 mW input power

8.16mW/g

SAR for nominal Head TSL parameters

normalized to 1W

SAR averaged over 10 cm’ (10 g) of Head TSL

81.6 mW /g + 24.4 % (k=2)

Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

234mW/g

normalized to 1W

23.4mW /g  24.2 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

MNominal Head TSL parameters

Measured Head TSL parameters

Head TSL temperature change during test

SAR result with Head TSL at 5800 MHz

SAR averaged over1 ¢m’ (1 g) of Head TSL

Temperature Permittivity Conductivity
220°C 353 5.27 mho/m
(22.0+0.2)°C 58+6% 5.16 mho/m + 6 %
<1.0°C — -

Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

7.85mW /g

normalized to 1W

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

78.7 mW /g £ 24.4 % (k=2)

Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameters

normalized to 1W

Certificate No: Z17-97133
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The following parameters and calculations were applied.

Temperature

Permittivity

Conductivity

Nominal Body TSL parameters

22.0°C 49.0

Measured Body TSL parameters

5.30 mho/m

(220+0.2)°C

49.5 +6 %

5.38 mho/m +6 %

Body TSL temperature change during test

<1.0°C —e-

SAR result with Body TSL at 5200 MHz

SAR averaged over 1 ¢m’ (1 g) of Body TSL

Condition

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

normalized to 1W

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

752mW/g

75.4 mW /g £ 24.4 % (k=2)

Condition

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

212mW /g

normalized to 1W

21.3 mW /g £ 24.2 % {k=&

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5_4é mho/m
Measured Body TSL parameters (220+0.2)°C 492 +6 % 5.50 mho/m £ 6 %
Body TSL temperature change during test <1.0°C ~ - i J
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition ]

SAR measured

100 mW input power

SAR averaged over 10 ¢’ (10 g) of Bady TSL

SAR for nominal Body TSL parameters

normalized to 1W

TEBEmW /g

76.9 mW /g £ 24.4 % (k=2)

Condition

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

normalized to 1W

Certificate No: Z17-97133
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ed.

Temperature

Nominal Body TSL parameters

Permittivity

Conductivity

22.0°C 48.6

5.85 mho/m

Measured Body TSL parameters

(22.0+£0.2) °C

490 6%

5.72 mho/m £ 6 %

Body TSL temperature change during test

<1.0°C [

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em’® (1 g) of Body TSL

Condition

SAR measured

100 mW input power

SAR for nominal Body TSL parameters

822mW/g

normalized to 1W

82.4mW /g % 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

235mW/g

Bod

SAR for nominal Body TSL parameters

normalized to 1W

23.6 MW /g £ 24.2 % (k=2)

y TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2)°C 484 £ 6% 5.73 mho/m + 6 %
Body TSL temperature change during test <1.0°C -

SAR result with Body TSL at 5600 MHz

SAR averaged over1 cm’ (1 g) of Body TSL

Condition

SAR measured

100 mW input power

8.08mW/g

SAR for nominal Body TSL parameters

normalized to 1W

80.7 mW /g + 24.4 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Body TSL

Condition

SAR measured

100 mW input power

230mwW/g

SAR for nominal Body TSL parameters

normalized to 1W

Certificate No: Z17-97133
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mho/m
Measured Body TSL parameters {220£02)°C 450 +6% 5.94 mho/m + 6 %
Body TSL temperature change during test <1.0°C —— —
— —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition —|

SAR measured

100 mW input power

773mW/g

SAR for nominal Body TSL parameters

normalized to TW

77.5 mW Ig + 24.4 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Body TSL

Condition

SAR measured

100 mW input power

217mW/g

SAR for nominal Body TSL parameters

normalized to 1W
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 47.680-8.77i0 :(

Return Loss - 20.7dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 45.50-6.82j)Q ]

Return Loss - 21.4dB J

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 50.7Q-7.14j0 [

Return Loss - 23.0dB 1

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 55.2Q-4.00j0

Retumn Loss -24.1dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 52.20-820i0

R

Return Loss l -21.6dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 50.80 - 10.1jQ
Return Loss -20.0dB

Antenna Parameters with Body TSL at 5300 MHz

[ Impedance, transformed to feed point 48.50 - 8.56j0
‘ Return Loss -21.1dB
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Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 54.90-6.850

Return Loss - 21.9dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point $6.60-2.290

Return Loss - 23.7dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.70Q - 8.10jQ ]
Return Loss -20.2dB J

General Antenna Parameters and Design

Electrical Delay (one direction) 1.313ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

bﬂanufactured by SPEAG
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DASYS5 Validation Report for Head TSL Date: 09.21.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1079

Communication System: CW, Frequency: 5200 MHz, Frequency: 5300 MHz,

Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz,

Medium parameters used: f = 5200 MHz; o = 4.616 mho/m: er = 35.72: p = 1000

kg/m3, Medium parameters used: f = 5300 MHz; o = 4.668 mho/m: €r = 36.09; p =

1000 kg/m3, Medium parameters used: f = 5500 MHz; 0 = 4.934 mho/m: er = 35.92;

p = 1000 kg/m3, Medium parameters used: f = 5600 MHz: o = 4,984 mho/m; er =

35.73; p = 1000 kg/m3, Medium parameters used: f = 5800 MHz: ¢ = 5.159 mho/m;

er = 35.83; p = 1000 kg/m3,

Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.18-2007)

DASY5 Configuration:

* Probe: EX3DV4 - SN3846; ConvF(5.37,5.37,5.37); Calibrated: 1/13/2017,
ConvF(5.37,5.37,5.37); Calibrated: 1/13/2017, ConvF(4.72,4.72,4.72);
Calibrated: 1/13/2017, ConvF(4.72,4.72,4.72); Calibrated: 1/13/2017,
ConvF(4.95,4.95,4.95); Calibrated: 1/13/2017,

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

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

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/3

* Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58.81 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(1 g) = 7.77 Wikg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.19 V/m: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.7 Wikg

SAR(1 g) = 8.13 Wikg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.3 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.80 V/Im: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 34.3 W/kg

SAR(1 g) = 8.24 W/kg; SAR(10 g) = 2.37 W/kg

Maximum value of SAR (measured) = 19.6 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 57.89 V/Im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35.7 Wikg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 53.56 V/m: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 35.0 W/kg

SAR(1 g) = 7.85 Wikg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

-19.31

-25.75

-32.19

0 dB = 19.7 Wikg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 09.25.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1079

Communication System: CW, Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz,

Medium parameters used: f = 5200 MHz; ¢ = 5.382 mho/m); er = 49.47; p = 1000
kg/m3, Medium parameters used: f = 5300 MHz; ¢ = 5.498 mho/m; er = 49.21; p =
1000 kg/m3, Medium parameters used: f = 5500 MHz: o = 5.722 mho/m; er = 49.03;
p = 1000 kg/m3, Medium parameters used: f = 5600 MHz: o = 5.733 mho/m; er =
48.37; p = 1000 kg/m3, Medium parameters used: f = 5800 MHz; o = 5.935 mho/m;
er = 48.99; p = 1000 kg/m3,

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

* Probe: EX3DV4 - SN3846; ConvF(4.95,4.95,4.95): Calibrated: 1/1 3/2017,
ConvF(4.95,4.95,4.95); Calibrated: 1/13/2017,ConvF(4.18,4.18,4.18);
Calibrated: 1/13/2017, ConvF(4.18,4.18,4.18); Calibrated: 1/13/2017,
ConvF(4.53,4.53,4.53); Calibrated: 1/13/2017,

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

*  Electronics: DAE4 Sn1331: Calibrated: 2017/1/19

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3

* Measurement SW: DASY52, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 55.18 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) =7.52 Wikg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 18.2 Wi/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 53.94 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(1 g) = 7.68 Wikg; SAR(10 g) = 2.18 Wkg

Maximum value of SAR (measured) = 18.3 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.70 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 33.7 W/kg

SAR(1 g) = 8.22 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67.75 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.3 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.20 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) =7.73 W/kg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

dB
0

-6.53

-13.06

-19.60

-26.13

-32.66

0dB = 18.3 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00d8/ Ref 0.000dB [Fi]
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