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D835V2 Sn:4d023

Date: 09.13.2¢

DASYS Validation Report for H
Test Laboratory: CTTL, B L&

China
ipole 835 MHz; Type: DS3SV2; Serial: DS3SV2 - SN: 4d023

om section: Left Section TEI TR o
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19 W e
DASYS Configuration: |
= Probe: EX3DV4 - SN7433; ConvF(9.82, 9.82, 9.82); Calibrated: 972 |
. Mechanical Surface Deteetion)
. s: DAF4 Sn1331; Calibrated: 11192017 o B il
. Triple Flat Phantom 5.1C; Type: QD 000 PS| CA; Seria 1 ——_ e s
. Version $2.10(0); SEMCAD X Versicn
Dipole Calibration/Zoom Sean (Tx7x7) (Tx7x7 - |
dy=Smm, dz P i3 anton g scale A ot
Reference Value = 56 28V/m; Power Drift = 0,02 dB . |
Peak SAR (extrapolated) = 3.66 Wikg ‘
SAR(I g) = 2.35 Wikg; SAR(10 g) = 1.52 Wikg |
Maximum value of SAR (measured) = 3.21 Wikg -
an 2 - ¥
0
2.14
429
e
6.43
858
L
1072 .
048 =321 Wikg = $07 dBW/kg
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Impedance Measurems
DASYS Validation Report for Body TSL

L Ty wag 10,6088/ ReP T

Medium parameters used: f = 835

MHz; = 0.958 S/m; &, = $5.68; p = 1000 kg

Phantom section: Center Section |
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007) ik
DASYS Configuration

Probe: EX3DV4 - SN7433; ConvF(9.5,9.5, 9.5); Calibrated: 9/262016;
Sensor-Surface: |.4mm (Mechanical Surface Detection)

Electronics: DAE4 $a1331; Calibrated; 1/19/2017

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1
asurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10
(7417)

Dipole Calibration/Zoom Sean (7x7x7) (7Tx7x7)/Cube 0: Measurement grid: dx=Smm
dy=5mm, dz=5mm

Reference Value = 56.17 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.57 Wrkg
SAR(1 g) = 2.34 Wikg; SAR(10 g) = 1.53 W/kg
Maximum value of SAR (measured) = 3.15 "
a5 _ o . r3
1 st T s 1 e
210

8.40

| &

1050

0dB =3.15 W/kg = 4.98 dBW/kg
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Cient SRTC Certificate No:  Z17-97138 Glossary:
e TSL tissue simulating liquid
CALIBRATION CERTIFICATE | ConvF sensitivity in TSL / NORMx.y,z
f =1 NIA not applicable or not measured
| Object D1800V2 - SN: 2d084
Calibration is Performed ing to the g ds:
| Catradion Frocedure{s) FF-211-003-01 a) IEEE Std 1528-2013. “IEEE Recommended Practice for Determining the Peak
Galibration Procedures for dipole validation kits Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
o) Devices: \ June 2013
Calibration date: September 15,2017 b) IEC 2208-1, “Procedure o measure the Specific Absorption Rate (SAR) For hand-held

devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
This calibration Certificate documents the traceabilty to national standards, which realize the physical units of

The and the with confidence probability are given on the follawing
pages and are part of the certificate.

c) IEC 62209-2, ‘Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of

| 30MHz to 6GHz)", March 2010

d) KDBB65684, SAR Measurement Requirements for 100 MHz to 6 GHz

ANl calibrations have been conducted in the closed laboratory faciity: environment temperature(22:3)c and |
humidity<70% |

[ Additional Decumentation:

Calibration Equipment used (M&TE critical for calibration) | &) DASY4/5 System Handbook

ry Standards D# Cal Date(Callrated by, Cerlifcate No) _ Scheduled Calioration

Methods Applied and Interpretation of Parameters:

| " Meter NRP2 ‘ 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18 = Measurement Conditions. Further details are available from the Validation Report at the end
Power sensor  NRP-Z91 | 100596 02-Mar-17 (CTTL, No.J17%01254) Mar-18 of the certificate. All figures stated in the certificate are valid at the frequency indicated
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No.EX3-7433_Sep16) Sep-17 = Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
DAE4 SN 1331 18-Jan-17(CTTL-SPEAGNo.Z17-97015) Jan-18 point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.
+ Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

e 1D # Cal Date(Calibrated by, Certificat l
Seca "G"’V 5“”"::356 o 1;“:‘77“6';” e No) _ Scheduled Calkbra positioned under the liquid filled phantom. The impedance stated is transformed from the
Signal Generator -Jan-17 (CTTL. No. 266) Jan-18 | measurement at the SMA connector to the feed point. The Return Loss ensures low
| Network Analyzer E5071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 | reflected power. No uncertainty required.
R « Electrical Delay: One-way delay between the SMA connector and the antenna feed point
1 No uncertainty required
Name Function Signature | s SAR measured: SAR measured at the stated antenna input power.
Callbrated by: = 3 s SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Zhao Jing SAR Test Engineer 44 iy
*  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
Reviewed by ViZonke SAR Test Engineer % nominal SAR result

Approved by Qi Dianyuan SAR Project Leader = o |
The reported uncertainty of measurement is staled as the standard uncertainty of
Issued: September 18, 2017 Measurement multiplied by the coverage factor k=2, which for a normal distribution |

of 95%.

|
This calibration certificate: shall nat be reproduced except in full without written approval of the laboratory Corresponds to a coverage
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY system canfiguration, as far as not given on page 1
[ as¥ version DASYS2 ‘ Antenna Parameters with Head TSL

52.100.1446

Advanced Extrapolaton

— | [Erry—— |
Tripke Flat Phantom 5.1C p— -

.I | Retum loss 1 - 35408 4‘

48.30- 15850

omm |
Zoom Scan Resolution dx. dy, dz=5mm | | Antenna Parameters with Body TSL
— — - L S— s
Frequency 1800 MHz & 1 MHz - — — =
‘ = ‘ — - Impedance, transtarmed to feed point 46.00-1.520
Head TSL parameters | Retum Loss r 2718 j
The fosowing parameters and calculations were appli - o L — -
N . B Goneral Antonna Parameters and Design
Nominal Head TSL parameters T 20¢c 40.0 | 140 mhoim N S

Measurad Head TSL parameters (220+02) 40426% | 142mhome6% |Rereen Ry kot -l SAER J
<10°C -

Head TSL — o After long term use with 100V radiated power, only a slight warming of the dipole near the feedpoint can

| saraveraged over 1 cm’ (1g)otHeadTSL | Condion be measured
| sAR measured 250 miw input power 879mW /g
e S T The dipoie is made of standard semingid coaxial cable. The center canductar of the feeding fine is directly
'SAR for nominal Head TSL parameters | normalized to JW 389 mW /g £ 18.8 % (k=2) connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On same
RPTTTT 3 N o — of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
Candit
SAR averaged aver 10 c#1_ (10g) of Head TBL - B according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR measured 250 MW input powse 512mWig affected by this change, The overall dipole length is stil according 1o the Standard.
—_— —— - Na excessive force must be appiied 1o the dipole anms, because they might bend or the soldered
SAR for nominal Head TSL paramelers nommalized to W | 20.4 mW ig £ 18.7 % (ke2) connections near the feedpoint may be damaged,

Body TSL parameters
The follawing parameters and calculations were appiied

‘ Temperature Pormittivity Cndunlvng-j

Nominal Body TSL parameters 220 523 1,52 mholm Manufacted by speac ]
Measured Body TSL parsmeters | w@zos02 53826% | 150mnomes% | - -

oty T e hwnge sng ] <107

Additional EUT Data

SAR rosltwith Body TSL == -
| 3AR averaged over 1 cm’ 11 g) ot Boay TSL Condtion ]
| 5AR measured 250 MW input power 984 mw1g

SAR for nominal Body TSL paramelers rormaized o W | 397 miW g 28,8 % (eu2) |
SAR averaged over 10 ¢’ (10.g) of Body TSL Condition - ‘
SAR measured 250mWinputpower | stemwlg

20.8mWig 187 % u-n]

SAR for nominal Body TSL parameters nermalized to 1W

Centificate No: Z17-97138 Page 3of §
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No.: SRTC2019-9004(F)-19101501(H)
FCC ID:2ADOBHLTE220E

D1800V2 Sn:2d084

DASYS Validation Report for H Dase: 09.15
Laboratory: CTTL, Beijing, €
ipole 1800 MHz; Type: DISOOV2; Serial: DISOAV2 - SN: 2084
C i n Syst UID 0, CW; Frequency: 1800 MHz; Duty Cyele: |
Medium parame 1800 MHz; 6 = 1.423 8/m; er = 40.37; p = 1000 kg/m3

P S
/ & ]’ 8 e a
Qe s

Impedance Measurement Plot for Head TSL

Standard: DASYS (IEEE/TEC/ANSI £63.19-2007) I o
uration
+ Probe: EX3DV4 - SN7433; ConvF(7.97, 7.97, 7.97); Calibrated: 9/26/2016:
+ Semsor-Surface: jon)
= Electronics: DAE4 Sn1331; Calibrated: 1/1% ak “
«  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1 " S -
+  Measurement SW: DASYS2, Version 52.10 (0), SEMCAD X Version 14.6.10 - T
1 ¢
§ |
System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid B,
dx=Smi . i
Rel Drift = 0.01 dB 1 o
Peak SAR (extrapolaied) = 18.7 Wikg
SAR(I g)=9.79 W/kg; SAR(10 g) = 5.12 Wikg
Maximum v of SAR (measured) 5 Wikg
v
a8 [
0
Haa
p
Cmmtsan wow vk e
6.86
|
10.30
1373 |
17.16 =
4B = 15.5 Wikg = 11.90 dBW/kg
97138 Page b0
Bisat
!\ In Collsboration with
- i Colsboraton with s
T77 & p e a g
S CAUBRATION LABORATORY
Report for Body T:
: CTTL, Beijing. China
DUT: Dipale 1800 MHz; Type: D1800V2; Serial: DISO0OV2 - SN: 2084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: £ = 1800 MH2; o = 1.503 $/m; &, = $3.79; p = 1000 kg/m®
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) |
DASYS Configuration l
«  Probe: EX3DV4 - SN7433; ConvF(7.75, 7.75, 7.75); Calibrated: 9/726/2016; |
+ Sensor Surface: 1.4mm (Mechanical Surface Detection) |
+ Electronics: DAE4 $n1331; Calibrated: 1/19/2017
« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 PSI CA; Serial: 1161/1 —
*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6,10
(7413)
System Performance Cheek/Zoom Scan (737x7) (7x7x7)/Cube 0: Measurement grid
dx=Smm, dy=5mm, dz=Smm
Reference Value = 97,57 Viim; Power Drift = -0.02 dB | ‘(/
Peak SAR (extrapolated) = 18.0 Wikg ‘ i 1
SAR(1 g] VI
Maximum L
(I W= e ‘ =
L] | s T HE Sioo 2 W1
a1
5.62
-10.23 |
1364
-
705
0dB = 152 Wikg = 11.82 dBW/kg
_ N ficate No: Z17-97138 Page 8 of §
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LABORATORY m
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cient  SRTC Certificate No:  Z1B-97021
CALIBRATION CERTIFICATE
Otgest DR000VZ - S 1008
Calbration Procedunes) [ ;

Calioration Frocedures for dipola alidadon kits

‘Calbratcn data: Felbruary 1, 2018

This cabration Cerifcals documents e traceailty 10 natianal standards, which realize the physical unis of
rervecits and the s fidence pr by are gi )

pages and are part af the certricats

Al calbrators hawe bean conducted in e dosed eborstory facily: environment fempershrel32a ' and

Gallaratian Eqapmant used (MATE eilial for caliration)

Signal Ganerator E44380 I' MY4B071430  23-Jan-18 (CTTL, No.1EX00SE0)
Metwark Aralyzer ESOTIC | MYSB1106T3  24-Jan-18 (CTTL. Mo JIBNN056T)

Primary Srdards o Cal Data{Calbraled by, Corificate Mo Schechled Catioeation |
Power Meter  NRVDH 0196 @-Mar-17 (CTTL, No JI7X01254) Mar-18
Powar sansor  NRV-ZS 100808 O2-Mar17 (CTTL, No J1TX01254) Me-18
Refarerce Probe EX30VA | SN 7484 12-Bep-| TISPEAG NGEX3-T464_Sep1T) Sap-18
DA+ SN1S35  02-Oc1T(SPEAGNG DAEA-1525_Oett7) oct1a
Sscandary Swndade | DA Cal Dale{Caibrated by, Certfizate M)

Name Functian
Gallbrated by: Zhaa ling SR Tesl Enginear
Rervigwed by, Lin Hat: SAR Test Enginma:

Appraved by: i Dianyuan 5AR Project Laader "-W\./

Issued: Febeuary 4, 2018
| Tris calitation certficane shall nok be reproduce excest in full wiheut wittin approvel of e sy,

Cartificate No: 21847621 Poge 10f'8

W Coldooticn wih

ik ¥ e floas, Hligion Disrict, Tiejing, 100101, Chira
Tek oA SIIL AT P s B IOATIIT 24T

Erait ciligxbinmsloon gt chirars
Glossary:

TSL Bz almulating liguid

ComF sensitivity in TSL / NORMx vz
Y not applicable or ot messured

1 g to th o Standards:
@) IEEE S 1528-2013, "|EEE Recommendad Fractice for Detenmining the Peak
Spatial-Averaged Specific Absorplion Fate (SAR) in the Human Head fram Wireless
ioes: ", June 2013
b) [EC 62208-1, “Measurement procedure for sssessment of speciic absorption rate of human
exposure o radio frequency fields fram hand-held and body-mounted wirslass
communication devicas- Part 1: Device used next 1o the ear (Frequency range of 300MHz to
6GHz)", July 2018
o} IEC 622082, “Frocedura to measure the Specific Absarption Rate (SAR) For wirdess
communication devioes used in clese presimity fo the human body (frequency rangs of
AOMHz to BGHz)", March 2010
d) KOBEGSEE4, SAR Measuremen! Reguirements for 100 MHz to § GHz

Additional Documantation:
&) DASY4S System Handboak

Mathods Applied and Interpretation of Parameters:

»  Massuremant Condiigns: Further details ane available from the Validation Reportat the end
of the certificate. All figures stated in the certificate ane vald at the requency indicabed.

»  Anfenns Faramaters wilh T5L: The dipole is mounted with the spacer 1o pasition #s faed
point exaclly beiow the center marking of the flat phantom sachon, with the armz arkerled
paralial to the bady axis.

«  Faed Poinf Impedance and Refum Loss: These parameters are maasured with the dipole

pesitiarad undar the lkuid filed phantom. The impedance stated is ansfomed from the

measurement at the SMA connector i the feed point. The Return Loss ensures kow
reflected pawer, No uncertainty requinad.

Elacirical Detay: One-way detay between fhe SMA connector and the anterna feed point.

Mo uncerainty requned

SAR messured: SAR measured al the staled anlenna npul power.

+  SAR novmalized: SAR ms measured, normalized to an input pawes of 1 W at the antenna

CONNBCDE

BAR for nominal TSL parsmefers: The measured TSL parameters are used to calculate the

naminal SAR resalt

.

The reported uncertnty of measurement is staled as e standard uncerainty of
Measummml muliplied by the coverage factor k=2, \uhlcrl for @ nommal distibusian
10 @ covaraga p y of

Certificate No: Z18-97021 Pagezofi

A1 Xosyan Rt Hnstan D, Do 10191, Cima
486 H )BT 2504

Tel: +86-M-62304633-
Bl rﬂmlllna\m— mﬁmmllu
Musurwmm Cmmonl ,
W \h- i OASYER S2 00,1448
Extrapolation Ahvancad Extapolation
Phantom Tripin Flat Phaniom 5.1C
ﬁlmlﬂmm-T;L 1 mm with Spacer
Zoom Stan Resoktion dx, dy. dz = 3 mm
Froquensy 200N 1 1 Wz
Head TSL parameters
sophid
| Tempeestue Parssitsvity Conductivity
‘Mominal Head T5L passs tors. noc 405 1.40 mhaim.
Measumd Haad TS parmetees E20202)C W% |1A2mhanied !
Huad TSL mmperaturs change during test| <10 = = |
SA M@:.
everd cm’ (1 g) of Head THL Condition
| SaR measured | 250 @ inpat poer 102milg
| S8 for il e TSL paramesnrs normalized o W | 403 W ig £ 183 % fie=|
SAR averaged cuer 30 o’ 110 g} of Heed THL Ganditon !
| AR mesui ) 250 i ingut pawer | EATmifl g
| B-ermmm‘mletJ"%l.Puw;?: normalzedio W | 205 mAW ig:t 187 % peg)
Body TSL parameters
Tha sl )
Temperstura | condustity
‘Kominal Body TSL parameters e £33 1.52 mboim
Measured Bosty TSL paramatars. 220203°C BERLEY 1.58 mhome 6%
liody TSL. temperature chamga during test <10'C — e

T Condtion
| 250 o gt e

SAR for nominal Sody TEL paramaters norsalived ¥ 1% | 403 i £ 1884 |

| AR averaged over 10 cm’ {10 g} of Body TAL | Cenditon
SRR meanumnsd 250 MY Inpt power S BN Ig
SAR for nominal Body TSL pammeters.

normalized t 1A | 204 el ig £ 187 % (k=2 |

2aly

3
&

Certificate No: £15-57021
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A N §1 Xecyees R, Hackas Diseict, Dafiag, 100191, s
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Appendix {Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

| npadirce, ransieeeed i e pobt | 48.50 20810
[ st Lo | -3368

Antenna Parameters with Body TSL

General Antenna Parameters and Design

1047

Al ong 1arm use with 100W radiated power, any a slight ng of the dipole near
e s,

Elucirical Culay fone simefiar) [

The: di Tha cantar conducter of e Hmlmusdmy
connected 1o the second anm of the dipae. The sntenn is thevefons shot-circuiied for DC-sigrals
of i cipclas. amall n caps sre added 1o e dipole amms in order fo ing when Inadnd
scoaning fo the position = explained in the “Meas.rement :mnnmr-pngmpn Tha SAR deca e nol
arem by #his change. The overall dipoe length s st acconding to

nresshvi foroe must be appiad o the dipols ares, bmlhes'mﬂ'lberdum scidened
Conmecan naar the feadpeint may be damsged.

Additional EUT Data

Manutacured by SPEAG
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D2000V2 Sn:1009
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CALIBRATION LABGRATORY
Adit N 51 Mazpam Hoad, Faidin Disrict, T ing, 150791, China
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DASYE Validation Report fou

Test Labarstory: CTTL., Bjing, China

DUT: Dipole 2000 MHz: Type: D2000VZ; Serial: DZO00VZ - SN: 1009
Communication System: UID @, W, Preguency: 2000 MHz; Duty Cyele: 1:1
Medium pammeters used: {= 2000 MHz; o = 1.416 S/m: or = 3£.89; p = 1000 kg/m3
Phantom section: Left Section

Standard: DASYS (IEEETEC/ANS] C63.19-2007)
DASYS Canfiguration:

Doe; 62,01 2018

Probe: EXIDV4 - SN7464; ConvF(£39, §.39, $.39); Calibemed: 9122017,
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Elecgronles: DAES 801525 Calibeated: 11722017

Phantom: Triple Flat Phastom $.1C; Type: QD 000 P51 CA; Serial: 116111

*  Measarement SW: DASYSZ, Version 52.10 (0); SEMCAD X Version 14.6.10
7

System Performance Check/Zoom Scam (Tx7x7) (Tx7x7VCube 0: Measurement grid:
dw=Smen, dy=Smm, dz=Smm

Reference Value = 9598 V.im; Power Drift = -0.03 4B

Peak SAR (exrapoiared) = 19.7 Wikg
SARI )= 10.2 Wikg: SAR{I0 g) = 5.17 Wikg
Maxirmmum value of SAR {measured) = 16.2 Wikg

-

148

.z

I

Anrz

0 dB =162 Wikg = 1110 dBW/kg

Certificate No: Z1 B-97021 Page Sof
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Impedance Measwrement Plot for Head TSL

IS oy e 10 W -0 T
B Y EGEEaEd G 1 W
an e

e
& 55| al

e S| S |

2000w £RL o]
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Ceshermion wih
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CALBRATION LABCRATORY

as il Haahns Diseit, Befing. 100191, Chia
20033 2978 Y
Eornil: calffchisatioom  iplwnenchiraitic

DASYS Validation Repart for Bady TS1, D 0201 201K
Test Laborstory: CTTL, Beijing, China
DUT: Dipode 2000 MHa; Type: D200V Serlal: DIV - SN; 1009
Comnesnication System: UID 0, CW; Fraquessy: 2000 MHz; Duty Cyele: 1:1
Medium parameters used: F= 2000 Mbz: 0 = 1,564 S/, &= $1.83; p = 1000 kg
Phantam seclion; Center Seetion
Messurement Standard: DASYS (IEEEIEC/ANS] C63,19-2007)
DASYS Configuration:

Probe: EXIDV4 - SNT464; ConnFIR.24,8.24,8:24); Calibrated: 9122017,
Sezsar-Surface: 1 4mm (Mechanical Surfice Detection)

Electronics: [IAE4 Sn152%; Calibrated: 10022017

Phassiam: Triple Flat Phantom 5.1C; Type: 0 000 P$1 CA; Serisl: 116111
Measurerent SW: DASYS2, Versian S2.10 (0): SEMCAD X Version 14.6.10
417

System Ferfarmunce CheckZoom Scan (Tx7x7) (7x7xT)/Cube 0: Measurement grid-
dy=mm, dy=Smm, dz=Smm

Reference Valise = 93,34 Vim; Powes Drift = 0.02 dit

Peak SAR (extrapolaed) = 19.7 Wikg

SAR( £) = 10.3 Wikg; SAR( g) = 518 Wik

Maximum valoe of SAR (measured) = 16,3 Wikg

EIRY]

-14.82

152

OdB = 163 Wikg = 12.12 dBW/kg
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|CALIBRATION CERTIFICATE
Object D2450v2 - SN: 738 ‘

Calibration Procedure(s) R |

Calibration Procedures for dipole validation kits

| Calibration date: September 18, 2017

|
This calibration Certificate dacuments. the traceabity to national standards, which realize the physical units of

| m The and the with confidence probabilty are given on the following
pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory faciity: environment temperature(zzs3)t and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D% CalDaws(Calibraed rificate No) _ Schoduled Calibraton |
| “PowerMeter NRVD | 102196 02-Mar-17 {CTTL, N 01254) “Maris
Power sensor NRV-Z5 | 100598 02:Mar-17 (CTTL, No.J17X01254) Mar-18 ‘
Reference Probe EX3DV4 | SN 7433 26-Sep-15(SPEAGNo.EX3 7433_Sepis) Sep17
DAE4 | s 1331 19-Jan-17(CTTL-SPEAG N0 217-97015) Jan-18 ‘
_Secondary Standards | ID# Cal Date(Calibrated by, Certificate No)  Scheduled Calibration
Signal Generator E4438C | MY4S071430 13-Jan-17 (CTTL, No.J17X00286) sanie |
Network Analyzer ESO71C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Calibrated by Zhao Jing SAR Test Engineer
‘ Reviewed by: Yu Zongying SAR Test Engineer
| Approved by Qi Dianyuan SAR Project Leader

Issued: September 21, 2017 |
is calibration ceriificate shall not be reproduced excapt in full without written approval of the laboratory:

Centificate No: 217.97140 Page 1 of 8

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
Ci ices: N ", June 2013

b) IEC 62209-1, [ for of specific rate of human
exposure o radio frequency fields from hand-heid and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

©) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
) 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 Parameters with TSL: The dipole is mounted with the spacer to position its feed

point exactly below the center marking of the fiat phantom section, with the arms oriented

parallel to the body axis.

= Feed Point impedance and Retum Loss: These paramelers are measured with the dipole

positioned under the liquid filled phantom. The impedance stated is transformed from the

measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

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

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

connector.

s 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 ﬂislrlhulmn‘
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z17-97140 Page2ofs

| G

jing. 100191, China
304633-2504

Add No.1 Xueyuan Rosd, Haidisn Distric
Tek: + 2304633-2079 +
insatl com

E-enail

Measurement Conditions
DASY system configuration, as far as not given on page 1

| DASY Version DASYS2 s210014a8 |
Extrapolation | Advarced Extrapolation o ] |
Phantom Trple Flat Phantom 51C | |
i Distance Dipole Conter -TSL | 10mm T wnemr |
| Zoom Scan Resolution dx, gy, dz = § mm o |
[ Frequancy T sz we | o “

Head TSL parameters.
The following parameters and calclations were appied. .
T s wer
Temperature Pe

Nominal Head TSL parameters 20°C 392

o[ s |
ks |

Measured Head TSL parameters (220£02)°C IBTEE%

Head TSL temperature change during lest <10°C -
SAR result with Head T: —

| SAR averaged over 1_cm” {1 g) of Head TSL Condition ]
SAR messured 250 MW input power 1BImWig
SAR for nominal Head TSL parameters nommalized to W 524 mW ig £ 18.8 % (ke2)

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

SAR measured 250 mW input power | Bi0mW/g
T T R PP
Body TSL parameters - -

The followng paramet were appiied.
® —_
Temperature Permittivity Conductivity

Body TSL par z 7 1.95 mhaim_

Measured Body TSL parameters | (20202)°C | & 98 mhom=6% |
Body TSL temperature change during test|  <1.0°C L e 74—]
result with Body TSL e T

| AR sveraged over 1 cm” (1) of Bosy TSt Condtin | |

TAR n;smzd - 250 mW inpul power "7 132mWig i‘
SAR for nominal Body TSL paramelers | romaizsarotw | szamWigs 188 % pea)

| AR averaged over 10 cm” (10 g) of Boay TSL Conditon B - = |
SAR measured 250 mW input power 610mWig |
SAR for nominal Body TSL parametars. - nomalzedto W | 243 mWig£187 % (ke2) |

Certificate No: Z17-97140 Page 3 ofs
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CALIBRATION LABORATORY

jan Road, Haidisn District, Beifing. 100191, China
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance. transformed to feed point ‘ 51.30+ 5820
|

Retum Loss - 24 508
e —

Antenna Parameters with Body TSL

4760+8.390 ]

ca:wes B

General Antenna Parameters and Design

Electiical Delay (one direction)

After long tarm use with 100V 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 fesding line i direcly
connected fo 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 stil according fo the Standard

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

Additional EUT Data

Manufactured by

Certificate No: 217-97140 Page 4 of'§
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in Colisboramon ws
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'YS Validation Report for Head TSL

Laboratory: CTTL, Beijing, China

Dipole 2450 MHz; Type: D24S0V2; Serial: D24S0V2 - SN: 738
n System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 111

2450 MHz o = 1788 S/m; or = 38.67; p = 1000 kg/m3

Mea 1.19-2007) _ )
DASYS Configuration:

weated: 1/19/20 » “
. 1C; Type: QD 000 PS1 CA: Serial: 1161/1 — — I
. ) (0); SEMCAD X Version 14.6.10 8 - —— ‘
- |
Calibration/Zoom Scan (7x7x7) (7x7x7yCube 0: Measurement grid: dx=Smm, = |
dy=Smm, dz=Smem »am = [
nce Value 1 Vim; Power Drift = 0.01 dB
SAR (extrapolated) = 27.8 W
SAR(I g) = 13.1 W/kg; SAR(10 g Wikg
Maximum value of SAR (messused) = 22.0 Wikg -
¥
] = \
0
I
305 | P e 2o M
1357
1810
{8
22,67
0 4B =22.0 Wikg = 13.42 dBW/kg
Cenificaie No: Z17.97140 Page s of §
Cenificate No: Z17-9714
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In Callaboration with

=77 ‘1
-
‘r g CALIBRATION LABORATORY

Add- No.51 Xueyuan Road, Hai
Tel: +86-10-62304 5

Impedance Measurement Plot for Body TSL

DASYS Validation Report for Body TSL Date: 09.18.2017

Test Lab ry: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 738
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.983 S/m; &, = p= 1000 kg/m®
Phantom scction: Center Section
Measurement Standard: DASYS (IF

DASYS Configuration:

E/IEC/ANSI C63.19-2007)

Probe: EX3DV4

4
SN7433; ConvF(7 46, 7.46, 7.46); Calibrated: 9/26/2016; ‘ |-
4mm (Mechanical Surface Detection)

*  Electronics: DAE4 Sni331; Calibrated: 1/19/2017 |
+  Phaniom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/] |
*  Measurcment SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 50,00 - e e |
(7417) s : 7
T
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: d |
dy=5mm, dz=Smm
Reference Value = 96.41 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 27.8 Wrkg /
SAR(1 g) = 13.2 Wik SAR(10 g) = 6.1 Wikg r =
Maximum value of SAR (measured) = 22.3
df T . . -
0
G
o + s Wil e
876
1318
17.53
-21.91 4 | =
0.dB =223 Wikg = 13.48 dBWikg
Certificate No: Z17-97. Page8 of 8
Certificate No: Z17-97140 Page 70f 8
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Client SRTC Certificate No:  Z17-97133
CALIBRATION CERTIFICATE
Object D5GH2V2Z - SN 1079 ‘

Calibration Procedure(s) FF-Z11-003.01

Calibration Procedures for dipele validation kits

Caiibration date: Seplember 25, 2017

This calibration Certficate documents Ihe racabilty to national standards. which resiize the physical unils of
The and the with confidence probability are given on the following
pages and are part of the certificate,

All calibratons have boen condustert in the closed laboratory faciity: environment femperalure(2a:a) m‘
humicity<70%.

Calibration Eguipment used [MI&TE critical lor calibration) ‘

Primary Standards # al Date(Calibrated by, Conificate Noj __ Scheduled Gaibrafion
Power Weter NRPZ 102156 02443117 {CTTL, No.JT7XD1254) Mar 18
Power sensor NRP-Z81 | 100566 02-Mar-17 {CTTL, No.Jt 7X01254) Mar-18
ReterenceProbe EX30W4 N 3848 13-Jan-17(CTTL-SPEAG N, Z£18-87251) Jan-18

| DAE4 SN 1331 19-Jan-1 FICTTL SPEAG N0 Z17-67015) Jan-g
Secondary Standards | ID# Cal Date(Calibrated by, Cerificats No.|  Scheduled Galibration
Sigral Generalor E4433C | MY4S071430 13 Jan-17 (CTTL, No.J17X00288) Jan-1g
NetworkAnalyzer ESOTIC | MYAG110673  13-Jan-17 (CTTL, No.l17X00285) Jan-18

Hame. Function Signature —‘

Galbratad by Zhao Jing SAR Test Engineer

Revieved by Yu Zongying SAR Tasl Engineer {Q,L-t; ‘
| Approved by i Dianyuan S$4R Project Leader C%’ |

Issuad: Septamber 28, 2017
Thie calibration eriificate shall not be reproducad except in full withaut writion appraval of the iaboratory o

Certificate No; £1

Page 1 of 14
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CALIBRATION LABORATORY

Add: Nu.S1 X

Bunad, Hsidian Dtrist, Redicg, 100191, Ching
0y Fex - 043123

ol +86-10-6231465 610165
Fralcnghinonn  nipivs o

Glossary:

TSL tissue simulating liguid

ComvF sensitivity in TSL / NORMx yz

NHA not applicable of net measured

c to the g Standards:

is g

a) IEEE Std 1528-2013, "IEEE Recommended Practics for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR] in the Human Head fram Wireless.
G ns Devices: ', June 2013

b) [EC 62208-1, procedure for of specific rate of human
exposure ta radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next 1o the sar (Freguency range of 300MHz to
6GHz)", July 2016

¢} IEC 62208-2, "Pracedure 1o measure the Specific Absorplion Rate {SAR) For wireless
eommunication 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 8 GHz

Additional Documentation:
e) DASY4/5 Systern Handhook

Methods Applied and Interpretation of Parameters:

» Measurement Condifions. Further details are available from the Validatian Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.

*  Anfanna Parameters with TSL: The dipole is mounted with the spacer o position its fecd
point éxaclly below the center marking of the flat phantom sactien, with the arms oriented
parallel to the body axis.

+  Feed Point Impodance and Retim Loss: These parametars 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

Electiical Delay. One-way delay between the SMA connector and the antenna feed point.

No uncertainty required,

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

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

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

The reporied uncertainty of measurement s stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nermal distribotion
Carresponds o a coverage probability of approximately 95%

RN e e e _

Certiticate No: Z17-97133 Page zef1s

©  InCollaborason with
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CALIBRATION LABORATORY

Measurement Congiitions
DASY system configuration, a3 far a5 ot given en pag
DASY Version DAsYS2

Extrapolation Agvanced Extrapolat on
Phantom Tiiple Flat Phastom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
| Zoom Scan Resolution o dy =4 mm. d=1.4 mm Graged Rati
5200 WHZE 1 MHz
5500 MHz + 1 MHz
Frequency 5500 MHz + 1 MHz

800 MHz £ 1 MHz
| 5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The : ans were applied .
Temperature Pormittivity Conductivity |

Nominal Head TSL parameters 220°C 6.0 4,56 mAoim
Measured Hoad TSL parameters (220202)°C 357 £8% 482 mhoim 2 5% |

Head TSL temperature change during test  <7.0°C -

173

AR result with Head TSL at 5200 MHz i

SAR measurd |10 minut paver 7w g |
SAR far nominal Head TSL paramaters nomalizedtc W | 77,6 m ig + 248 % flez)
refticn

SAR measured 100 i inout power 224 mivig

SAR averaged over 10 cmi” (10 g) of Head TSL

| SAR for rominal Head TEL paramelacs nermalzedto (223 mi ip £ 24.2 % (k) |

Cerificate No: Z17-2

Tae 1015

In Caleboration with
s p e a g
CALIBRATION LABORATORY

91, China
st

Head TSL parameters at 5300 MHz
wer

The feliowing paraet lied o
Tomperature Parmittivity cnmumvw“
Nominal Haad T5L parameters 20°C JES qzﬁ mhr
Measured Hoad T;Lnammmms {2200 _’.?:% 4.67 mha/m 26 %
Head TSL temparature change during test «1.0°'C o =__
SAR result with Hoad TSL at 5300 MHz .

[ s averagod over t en® (1 g1 et Hosd TSL Cordition | ]
SAR messurad 100 Mt nout power B1smlg
SAR for nominal Head TSL paramatars nomelzed 10 10 B1.3 W g £ 244 % (ez] |
SAR averaged over 10 G’ (10.5)of Head TSL Conaven
SaAmessued T oteemer 2mnig

I EAR for naminal Head TSL ﬂ. mEters. - nomalized fo W’J: 2B2mW g :m:z)

Head TSL parameters at 6500 MHz

The s were applied .

Temperaturs Permithity | Condus 'tyj

[Nomlnal Head TSL parameters | z20°C 356 498 mhoim

‘ Measured Head TSL parameters. {#26£02)°C ELFY.E 4 botm +6 %

| ead TSL temporature change auring test, <1.0°C < 5

SAR result with Head TSL at 5500 MHz _
SAR averaged over 1 crr’ (1) of Head TSL Gonaitian ‘

SAR messured 100 M (nput pawer s2¢miig
SAR for naminal Head TSL parameters romaiized tc 1t 82.6 MW i £ 24.4 % (k=

SAR averaged aver 10 ¢’ {10 g} of Head TSL Gandition
e 0 s |

‘SAR for nominal Head TSL paramerers normalizedto T | 238 mW g £24.2 %

Certificate No: 717-97133 Page 40716
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Head TSL parameters at 5600 MHz

Measured Head TSL parametors 22002
ad TSL temperature change during lest| <10 °C

SAR result with Head TSL at 5600 MHz

-

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

I Collsboraton with

i Road. Haidler Drwrit, Bejing, 10016

China
Ea 6 10.67304683-250
crlipshina coin A il

Body TSL parameters at 5200 MHz

“The fallowirg parameers and celculatons wisre spolied,

The follcwing parameters and calculalions were appiied. ) s s oy e
I Temperaturs Permittivity ‘ Conductivity mittiity |
I - - e jominal Bady TSL, 220G pt .
Nominal Head TSL paramsters 220 35.5 507 mroim N by TSL parametors | <e0 _ sa0mhoim
s R e T Measured Body TSL parameters 220:02)°C 485 8% 3 i o
#7a6%  aswnromss 2 Ltk ¢ it 5:38 mhoim+8 %

Body TSL temperature change during test, <1 0°C

SAR result with Body TSL at 5200 MHz
| Sk avpetiover1 &7 {19)of Body TSt

| 94R measured 100 VA irput parver T52mivig

Cerlificate Nn: 717-97133 Page 10 16

SAR measured 100 A inpUs power 8 15 m g S —— —t— 1
S4R fornominal Hoad TSLpmrametes | pormalized o 1A ﬂ‘m WG 1244 (kD) | SRRl B0y TSL parsinclers normliesd o 16| 754 W Ig £ 264 % (8=2)
SAR averaged over 10 cnz’ {10 g of Hoad TSL Condition T ﬂ | SAR sversged over 10 cn” 10g)ofBenyTSL)  Condlion
SAR messured T 100 mw input penver zumNig | i S = - o R
SAR for naminal Head TSL parameters narmalizad to 14 23,4 mW 1 £24.2 % (1 SARfornominal By ar perprmeluis. oilal a0 W | 213 mW g 24.2 % | ZJJ
Head TSL parameters at 5200 Mt s
The following pararmeters and calculations were agplied e oo el S
| Tomperature mittivity | Conductivity L S Temparature ithity Conductivity
Nominal Head TSL parameters noc | w3 5.27 mhor Sortl ot 18 paraa: Za s Sz
S —_ TR P St =8 Moasured Body TSL parametors 220202)°C 0226% [ 550mnaim 6%
o s [ s j o 19 s congu o] cv0e | —
SAR result with Head TSL at 5600 MHz SAR result with Body TSL at5300MHz ey
SAR averaged over 1 emr’ (1 g) of Head TSL condtion | j' | AR opeedoerlin UWABiel | Gondfey
SAR measured 100 M input power 785mig SAR messured 100 it it e 7.58 ma 1
SAR for nominal Head TSL parsmeters normalized ta W | 78.7 mw IgE244 % (k2] | | SAR for nominal Body TSL pammeters nofmal s to 1W 69 mitig £24.4 % tP%
T [T h Conditan | | 4R averaged ovor 18 om® (18 b o Sty TSL Conditan 1
SAR measured 190 it input wwer‘l Caosmwrg [ AR measured | toomw oput oo 25wy
4R for naminal Head TSL. parameters r rermalzed s W | 228 mik g 242 % ko2 SAR for nominal Baly TSL parameters | romaizedto | #1smWigranamen) |
Certficale No: 21707133 PagsSaf 1 Cortificate Ko: ZL%57133 Tage 6 uf 14
B, & |7, Culaboration with ML SR,
=77l s b e ag
‘ - CALBRATION LABORATORY
19, Chies o CREID-G2RCHASR 24
A RN pay
Body TSL parameters at 5500 Wiz B e s i chtte e i
‘e feflowlg paramezers snd ca culatans were applied 1 calculabions plie, oo
Nominal Body TSL parametors 2 u‘t‘:r_ 45 35 sE5 H'E' Hosmiml Bacy:TSL parensars 22.0°C 8.2 so0mbam |
Maasured Body TSL parameters - ﬂ 2 . ﬂ 5% S 72w L8 % Measured Eoﬂry TSL .DIrEmEkIS Z20+02)°C 7450 ﬁ 584 mho'm £ 6 Ej
| Body TSL tomperature change cunmgrest <o | . jj S Body TSL temperaturs ehangs during test <1.0°C - E
SAR result with Body TSL at 5500 MHz SAR result with Body TSL at 5600 MHz S =
[ sarcaversgetones. entpigiorasdnst f‘/vuumun | SARaversged ovor 1 om’ (1g)ofBodyTaL | Conotan <‘7 ]
SeRmassed T | oW g PEeT AR measurad | o mwinut power 77amwrg s /g
| SAR for ool Bay TEL parameies. || ‘rormslesd bW EAmirge Prprp— | SAR for nominal Body TSL parameters nomaized o W | 77,6 mW ig:2 24.4 % fhe j
SAR sveraged aver 18 ¢’ (10.0) of Body TSL Comttion $a auerago ower 10 o’ (10g)of Body TSL | Gonaition
SAR measured 100w Input power 235mwig | AR measurog I 1o0s mitinput power | 217mlg 17mig
SAR for nominal Body TSL pare 7 [ roanalied s M: ED W g 242 % o2y _ SAR for nominal Booy TSL pacam: o maluidﬂ 28 mWigt2az g
Body TSL parameters at 5600 MHz
The following parameters and calsulsfions wese applied .
I Temperature | Permittiviey Conauctivity |
Mﬂl Body TSL parameters: 220°C E 285 57F mh ]
Messurea oy ToLperretes | 21200°c | 4w 5rimna- j
| Body TSL temparature change during test, +1.0°C - =
SAR result with Body TSL at 5600 MHz
[ SAR averagad aver 1 <or’ (1 g) of Body TSL Cordition S
[sRmessued 00 g e | sommurg
SARMorMOMNaI Bty TS ozramelers | movmalzed o 1w | 507 mi g #24. % eez) |
SAR averaged aver 10 em’ (10 g of Body TSL Cendition
SAR messured 100 W inpat pover 230milg
SAR for nominal Body TSL parameters. norma ized to (W 23.0mW /g £24.2 % (k:
Cerlificatc No: 21797133 Puge v of 16
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Appendix (Additional assessments outsids the scope of CNAS LO570)

Antenna Parameters with Head TSL at 5200 MHz

Impedancs, fransformed to faed pont <7 50-8770
| Retum Loss - 20748

Antenna Parameters with Head TSL at 5300 MHz

| mpudance, trnsfarmad ta feed pent ‘ 45.50-6820

Ratum Loss

IRl

- 21408

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed o feed point
Retum Loss

Antenna Parameters with Head TSL at 5600 MHz

Impedance Lianslonmed to faed pe nt

Renn Loss.

Antenna Parameters with Head TSL at 5800 MHz
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Antenna Parameters with Bodly TSL at 6600 MHz

[ impedance, tanstermed t feed point 54.90-6850
R Loss 279

Antenna Parametars with Body TSL at 5600 MHz

Impadance, tnsformed to feed paint 56.60-2.28i0
Retum Loss - 23708

Antenna Parameters with Body TSL at 5800 MHz

56.70- 5,100

Impedance. transformed to feed point

Fato 55 \ o |
General Antenna Parameters and Design

Eiectrizal Delay (ane dirastion) 13158

1

After long term use with 100W radiated power only a 5ight warming of the dipole near the feedpaint can
be measus

The dipole is made of standard semirigid coaxisl cable, The center conductor of the feading line i3 directly
cannected to the second arm af the dipole. The anfenna is therefare short-cireuited for DG-signals. On same:
of the gipoles, small end caps are added 12 the dipale ams in order o improve matching when baded
aceording Lo the position as explained in the "Weasurement Conditions” paragraph, The SAR data are not

Test Laboratary: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Sarial: DSGHzV2 - SN: 1079
Communication System: CW, Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5600 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: & = 4.668 mho/m; er = 36.09; p=
1000 kg/m3, Medium parameters used: f = 5500 MHz; 0 = 4 934 mhodm; r = 35.92;
p = 1000 kg/m3, Medium parameters used: f = 5600 MHz; & = 4.984 mho/m; er =
35.73: p = 1000 kg/m3, Medium parameters used: f = 5800 MHz; o = 5.158 mho/m;
er=35.83; p= 1000 kg/m3,
Phantomn sectian: Left Section
Weasurement Standard: DASY5 (IEEE/IEC/ANSI CB3.18-2007)
DASYS 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 72 472,472);
Calibrated: 1/13/2017, ConvF(4.72,4.72,4.72); Calibrated: 1/13/2017,
ConvF(4.85,4.95,4.95); Calibrated: 1/13(2017,
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electranics: DAE4 Sn1331; Calibrated: 2017/119
Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P§1 CA; Serial: 1161/3
Measurement SW: DASY62, Version 52.10 {0); SEMCAD X Version 148,10
(7417)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)(Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1 4mm
Reference Value = 58,81 Vim: Power Drift = -0,01 dB

Peak SAR {extrapolated) = 30.8 Wikg

SAR(1 g) = 7.77 Wikg; SAR(10 g) = 2.24 Wikg

Maximum value of SAR (measured) 8.2 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zaom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 65.19 Wim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.7 Wikg

SAR(1 g) = 8.13 Wikg: SAR{10 g) = 2.32 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

Cemtfisare No: Z17-97133 Page 11 af 18

Impedance, transformed ta feed point 220 8200 i affected by this change. The overall dipale length is stil accarding te the Standard
— No excessive force must be applied to the dipole arms. bacaus they might bend or the soldered
LRWLm 21608 connections near the feedpoint may be demaged
Antenna Parameters with Body TSL at 5200 MHz
— _ o Additional EUT Data
| !moedance, transiormad to fasd point | 50.80 - 10.4)0 =
| Retum Loss | 20008 { | taamutacturee by ~ sPEAG :l
Antenna Parameters with Body TSL at 5300 MHz
Impecance, transfermed to faed peint ]
Retum Loss. _
o
snificate Nos 7179713
Cenificare No: 21797133 Page b Caificate N 97133
In Colsbarstion with in Coteboration with
DASYS Validation Report for Head TSL Date: 85.21.2017 Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zaom Scan,

dist=1.4mm (Bx8x7)/Cubs 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 67 B0 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 34 3 Wikg

SAR(1 g} = 8.24 Wikg; SAR(10 ) = 2.37 Wikg

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=4mim, dy=4mm, dz=14mm
Reference Value = 57.89 V/im; Power Drift = 0.04 dB

Peak SAR {extrapolated) = 35.7 Wikg

SAR(1 g) = 8.16 Wikg: SAR(10 g) = 2.34 Wikg

Maximum value of SAR (measured) = 20,0 Wikg

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 Vm; Power Drift = -0.06 dB

Peak SAR (extrapalated) = 35.0 Wikg

SAR(1 g) = 7.85 Wikg; SAR(10 g) = 2.25 Wikg

Masximum value of SAR (measured) = 10.7 Wikg

B ’— S e S R

L]

]

[s.u
12.88
-19.91

-25.75

32.19
0.dB = 19.7 Wikg = 12.94 dBWrkg
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DASYS Validation Report for Body TSL Date: 09.25.2017
Test Laboratory; CTTL. Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1079

Communication System: CWW. Frequency: 5200 MHz. Frequency: 5300 MHz,
Frequency: 5500 MHz, Fraquency. 5600 MHz, Fraquenay: 5800 MHz,

Medium parameters used: f = 5200 MHz; ¢ = 5.382 mho/m:; gr = 49.47; p = 1000
kg/im3, Medium parameters used: f = 5300 MHz o = 5498 mhoim: gr = 49.21 p=
1000 kg/im3, Medium parameters used: f = 5500 MHz: ¢ = 5 722 mhoim; er = 49.03;
p = 1000 kg/m3, Medium paramelers used; f = 5600 MHz: o = 5.733 mhofm: &1 =
48.37; p= 1000 kgim3, Medium parameters used: f= 5800 MHz; o = 5 935 mho/m;
€7 =48.99; p = 1000 kg/m3,

Phantom section: Center Section

Measurement Standard: DASYS (IEEE/AEC/ANS| CB3.19-2007)

DASY5 Configuration

Probe: EX300V4 - SN3846; ConvF(4.95,4.85,4.85); Calibrated: 1/1 32017,
ConvFi4.954.95.4.95); Calibrated: 1/13/2017 ConvF(4.18,4,18.4 18);
Calibrated: 1/13/2017, ConvF(4.18,4.16.4.18); Galibrated; 111372017,
ConvF(4.53,4.53 4.53); Calibrated: 1/132017,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1331; Calibrated: 201711118

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA, Serial: 1161/3
Measurement SW. DASY52, Version 5210 {0); SEMCAD X Version 14.6.10
(7417)

Dipola Calibration /Pin=100mW, d=10mm, =5200 MHz/Zoom Scan,
dist=1.4mm (BxBx7)ICube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 dmm
Reference Value = 55.18 \//m; Power Drift = 0.01 dB.

Peak SAR (extrapolated) = 30.0 Wikg

SAR(1 @) = 7.52 Wikg; SAR{10 g} = 2.12 Wikg

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: Moasurement grid: di=4mm, dy=4mm, oz=1.4mm
Reference Value = 53.94 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.8 Viikg

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

Maximum value of SAR (msasured) = 18.3 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.dmm (BxBx7)ICube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 86.70 V/m; Pewer Drift = -0.03 dB

Peak SAR (extrapolated) = 33.7 Wikg

SAR(1 g) = 8.22 Wikg; SAR(10 g} = 2.35 Wikg

Maximum value of SAR (measured) = 19.8 Wikg

Dipole Calibration /Pin=100mW, d=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube O: Measurement grid: dx=4mm, dy=4mm, dz=14mm
Reference Value = 67.75 Wim; Power Drift = 0.01 dB

Peak SAR {extrapolated) = 34.2 Wikg

SAR(1 g) = 8.08 Wikg; SAR(10 g) = 2.3 Wikg

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (3xBx7)iCube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm
Referencs Value = 68.20 Vim; Power Drift = 0,05 dB

Peak SAR (exirapolated) = 33.3 Wikg

SAR(1 g} = 7.73 Wikg; SAR(10 g) = 2,17 Wrkg

Maximum value of SAR (measured) = 18.3 Wikg

=
g

19,60

2613

32.66 |

0dB = 18.3 Wikg = 12.62 dBWikg
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Impedance Measuremant Plot for Body TSL
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