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F' n Colaboraton wih vU BT
=777 s b e a g =0 A
e CAUBRATION LABORATORY A CNAs Y
Add 0,51 Xocyuss Rowd, Haiian Drsric. Beiing, | i CALIBRATION
Eok g tob Ll cuAS LosTa
 Ciient_ SRTC Cortificate No:  217-67135
‘ CALIBRATION CERTIFICATE I
Object DB3SV2 - SN: 40023

ibraton Procedure(s) FRZI-003:01

Calibration Procadures for dipole validation kits

Calibration date. September 13, 2017
| This casbration Certficate documents the traceaiity s natonal standerds, which reaiize the physical unts of
measurements(Si. The meas.rements and the uncertantes wih confidence probabiifty are given on the folowing
| pages ang are pant of e cenifcate

ARl catbrations. have been conducted in the closed laboratory faclly: enviroment temperature2e3) and |
humiity<70%

Calibration Equipment used (MBTE critical for calibration) |

E ) Cal Dalo(Calbrated by, Certficato No.) _ Schedulsd Caliraton |
Power Melet NRVD | 102186 02-Mar17 (CTTL, No.J17X01254) " Mar1B |
Power sensar  NRV-Z5 100586 02-Mar-17 (CTTL. No.J1TX01254) Mar-18
Reference Probe EX30Vv4 | SN 7433 26-Sep-18(SPEAG No EX3-7433_Sep16) Sep-17
DAE4 SN 133 19-Jan-1T(CTTL-SPEAGNO.Z17-87015) Jan-18

Secondary Standards 7] cated u
Signal Generator E4430C | MYABOT1430  13-Jan-17 (CTTL, No 417X00286)
Network Analyzer ESOT1C | MY4B110673  13-Jan-17 (CTTL, No J17X00285)

Cal Date(Calibrated by, Cerificato No)  Scheduled

Name Function Signature
Caiibrated by Zhao Jing SAR Test Engineer
Reviewed by Yu Zongying SAR Test Engineer %
Aporoved by Qi Dianyuan SAR Project Leader =R

Issued: September 16, 2017
| Tnis caibeation certficate shal not be reproduced except in full without writlen approval of the laboralony

Centificate No: Z17-97135 Page 1 ofs

A No.S1 Xoeyesn R, Haidian D

Tek B 10420107 Fax »
ity -

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z

NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

8) 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 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-hekd and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2018

©} IEC 62209-2, *Procedure to measure the Spacific Absorplion Rate (SAR) For wireless
communication devices used in clase proximity to the human body (frequency range of
30MHz 1o 6GHz)". March 2010

d) SAR for 100 MHz to 6 GHz

Additional Documentation:
) DASY4/5 System Handbook

Methods Applied and Interpretation of Parametars:

«  Measurement Conditions: Further details are available from the Validation Report at the end
of the certficate. All fiqures staled in the certificate are vaiid at the frequency indicated

*  Anfenna Parameters with TSL: The dipole s mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom sectin, with the arms oriented
paraliel 1o the body axs.

« Feed Point impedance and Retum Loss: These parameters are measured with the dipole
positioned undef the iquid filled phantom. The impedance stated is ransformed from the
measurement at the SMA connector (o the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

= Electrical 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.

»  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 calculsle the
nominal SAR result

The reported uncertainty of measuroment is stated as the standard uncertainty of |
Measurement multplied by the coverage factor k=2, which for a nommal distribution
Corresponds 1o a coverage probabilty of approximately 85%

Centificate No: 217-97135 Page20f8

- In Collaboration with
T7T7I 5 R e a8 g
'CALIBRATION LABORATORY
Add o5 Xucyuas Roud, Hasdian Disiet Being, 10191, China
Tek: +86-10-62304633-207% Fax: +86-10-62304613.2504
E-mail: citk@chinatd com hap/www chinant cn

Measurement Conditions
ystem configuration, as far as not given o1 page 1

DASY Version DASYSZ } 62.10.0.1448

oiation Advanced Extrapolation

Tripie Flat Phantom 5 1C

Distance Dipole Center - TSL 15 mm r with Spacer —
Zoom Scan Resolution dx. dy. dz =5 mm
| Frequency 835 MHz £ 1 MHz |

Head TSL parameters
The

were applied = [ —

‘ Temperature }L ity Cnm‘u:uvlly—l
NominalMead TSLpametes | zmo'c | 415 | osommam |
Measured Head TSL parameters (20:02)°C 41328% | 0s0mnomse% |
Head TSL temperature change during test|  <10°C - f e 7‘
SAR avaraged over 1 i’ (1) of Head TSL Condiion ]
SAR measured 250 MW input powar 238mwig
SAR for nominal Head TSL parametars. normalized to W 7 mW ig £ 18.8 % (k=2)

I )
SAR averaged over 10 cm’ [10.g) of Hoad TSL

| 5aR measured

| SAR for nominai Heaa TSL parameters nomalized to 1W | 6,06 mW Ig £ 18.7 % (k=2)

isemwig

250 MW input power

Body TSL parameters
The follawing parameters and caiculations were appiisd - -
rEEYmpm e | Permitivity Conductivity |

Nominal Body TSL parameters I 220°C 552 0.97 mhoim
Measured Bady TSL parameters | @20s02°C 55756% iummnm,aﬁ

|
ngtest|  <to'c |

| Body TSL temparature ch 1 |
SAR result with Body TSL .
| saR 1 cm’ (1g)of Body TSL il
| SAR measured 250 mW input power 234mwig
‘SAR for nominal Body TSL parameters normalized to 1W. mW g £18.8 % (ke2) |
SAR averaged over 10 cm’ uuu]!nzyg Conaiion o j
SAR measured o 20 mWinpalpower | 1s3mwrig
L.:R T T S W [y ey
Certificate No: Z17-97135 Page 3of§
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Add: No.51 Xueyuan Rosd, Haician Distric, Befing, 100191, China
Tel 486-10G0MEI-209  Fax. +86-10-62304633-2604
Eomil-cniigchiumicom R wechi

@
Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Inpedance, transformed 1o feed paint §1.00-2 790 |
Retum Loss - 30768

Antenna Parameters with Body TSL

Impedance, transfarmed to feed point
Retum Loss

46.60-381j0 j

2
5 808 ]

General Antenna Parameters and Design
[Eectical Detay (one direction) Tamne ]

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

The dipole is made of standard semirigid coaxal cable. The center conductor of the feeding line is diratly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On sone
of the dipoles, small end caps are added to the dipole arms in order o 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 dipale arms, because they might bend or the soldered
connections near the feedpoint may be damaged

Additional EUT Data

| Manufactured by SPEAG |

Centificate No: Z17-97135 Pagedof
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) Colatoration with

-
vy S D€ g

DASYS Validal

u Report for Head TSL Date: 0

Test Laboratory: CTTL, Beij 1
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DE3SVZ - SN: 4d023
[& ystem: UID 0, CW, Frequency: 835 MHz; Duty Cycle: 111
M 1835 MHz; 0 = 0.903 S/m; &, = $1.34; p = 1000 kgt

section: Left Section

1 11‘ cmnu«uu:mwr

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) L i e
DASYS Confi n. ‘
¢ Probe: EX3DV4 - SN7433; ConvF(9.82, 982, 9.82); Calibrated: 9/26 |
. mm (Mechanical Surface Detection)
. onics: DAE4 Sn1331; Calibrated: 1/192017 L -
. 1 5.1C; Type: QD 000 BS1 CA; Serial: 116171 =3 r T |
. 10 (0); SEMCAD X Version 14.6.10
\ ¥
Dipole Calibration/Zoom Sean (Tx7x7) (Ta7x7)/Cul urement grid: dx=Smr - |
dy=$mm, dz n -
Reference V .
Peak SAR (extrapolated)
SAR(1 g)=2.
Maximum value of SAR ~.
a8 -
0
214
429 x
nenme S—_——
6.43
5o
i
10.72
0B =321 Wik = 5,07 dBW/kg
Certficate No: Z17-
In Callaboration wth
s InColshorstionwih I 5
e a
- 77
‘i L CALIBRATION LABOGRATORY

DASYS Validation Report for Body TSL

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: DS3SV2 - SN: 4d023
Communication System: ULD 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o = 0.958 S/m; &, = 55.68; p = 1000 kg/m”
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN7433; ConvF(9.5.9.5, 9.5); Calibrated: 9:26/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

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

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

Reference Value = 5617 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.57 Wrkg
SAR(1 g) = 2.34 Wkg; SAR(10 g) = 1.53 W/kg
Maximum value of SAR (measured) = 3.15 Wik

-6.30

-8.40

[
-10.50

0dB =3.15 Wkg = 4.98 dBW/kg

Centificate No: Z17-

Page 7ol 8
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D1800V2 Sn:2d084

’-\- In Collabaration with *.\‘w,,« RN

TTL s p e a g N2 A 20
N S — sk CNAS
Add: :\»5: ‘(u;\ it Road, Haidian District, Beijing, 10 M\rrm ’mﬁ:.\\:@ v CALIBRATION

046132079 Fix +86-10-6230463: CNAS L0570

o

micm  Nopsowchimicn
_SRTC Certificate No:  217-97138
CALIBRATION CERTIFICATE |
| obiect D1800V2 - SN: 20084

Calibration Procedure(s) PR

Calibration Procedures for dipole validation kits
Calibration date: Seplember 15, 2017

This calibration Certificate documents the traceabilty to national standards, which realize the physical units of
The and the with confidence prabability are given on the fallowing
| pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory faciity: environment temperaturez2+3)c and
humidity<70%.

Calibration Equipment used (MATE eritical for calibration)

[ Prmary Standards D# Cal Date(Calibrated by, Cerlficate No) _Scheduled Calibration
Power Meter NRPZ 102196 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Power sensar NRP-281 | 100596 02-Mar-17 (CTTL, No.J17X01254) Mar-18
Reference Probe EX30V4 | SN 7433 26-Sep-16(SPEAG N0 EX3-7433_Sep16) Sep-17
DAE4 SN 1331 19-Jan-17(CTTL-SPEAGNo 217-87015) Jan-18
Secondary Standards | ID# Cal Date(Calbrated by, Certficate No) __ Scheduled Calbration
Signal Generator E4436C | MY48071430 13-Jan-17 (CTTL, No J17X00286) Jan-18
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |

= 1

Name Function Signature [
Galloratad by: Zhao Jing SAR Test Engineer

Reviewed by Yu Zongying SAR Test Engineer % ‘
Approved by o syt SAR Project Leader e

| Issued: September 18, 2017
| This calibration certificate: shall not be reproduced except in hull without written approval of the Iaboratory.

Certificate No: £17-97133 Page 1 of 8

r‘ e in Collsboration with
=777 S
S CAUBRATION LABORATORY

Add: No.51 Xucyuan Road, Haidion Diswics, Befjing, 100191, China
61067 ] x: +86-10-62304633.2504

atlEchinati com ipiwwwchinal
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
NIA 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
C Devices: ", June 2013

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February

2005

c) IEC 622092, “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) KDBB865684, 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 cerificate. All figures stated in the certificate are valid at the frequency indicated

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

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

parallel to the body axis.

+ Feed Point Impedance and Reium Loss: These parameters are measured with the dipole

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

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

reflected power. No uncertainty required

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

No uncertainty required

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

s 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 faclor k=2, which for a normal distribution |
| ¢ of 95%.

to a coverage

| S —

Cenificate No: Z17-97138 Page 20l

A Cotecoruon v
77, 5 p e a g
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CALIBRATION LABORATORY

Mo,

ing. 100191, Ching
304633-2504
=

Xueyuan Road, Haidian D
Tel: +86-| 062 01 F
E-nail cul@chinaiy hi

Measurement Conditions

DASY system 5 far as ot gwen on page 1
DASY Version DasYsz 521001445
Extrapolation - Advanced Extrapolaton . =
Phantom N Triple Fiat Phantom 5.1C -

Distance Dipole Center - TSL w0mm [ with Spacer _1
Zoom Scan Resolution dx.dy, dz = 5 mm | —
[ Frequency | 1800 MHz + 1 MHz ‘ o o

Head TSL parameters

The fosowing parameters were applied S o
| temperature Permittivity %Conﬁdu:nﬁg |

Noi l0ad TSL parameters I €0 | taommam

| Measured Head TSL parameters 220£02)°C 04s0% | 1a2mramecn |
Head TSL n.m,,;r.mmjhmg- during u.T <0 '7 — o —‘

SAR result with Head TSL

| sAR averaged aver 1 cm' (1 gl ot HeaaTSL | Congon | —

[sARmossued 250 MW input power gwmwx;ﬂ
| SAR for normingl Head TSL parameters nomalizedto W | 38,8 mW g £ 18.8 % (ke2) |
SAR averaged over 10 cm’ (109) of Head TSL Candition |
SAR measured 250 mW i power s12mwig

iﬂwmmml Head TSL parameters 7nulm;r\msulu mii [ 204mwig 2187 % ko)

Body TSL parameters
The follawng parameters and calculations were appiied.

‘ Temperaurs | pormittivity | cnndu:uvn,£|

Nominal Body TSL parameters

| Measurad Body TSL parameters | @mosonc s | 150 mnom 6% |
Body TSL temperature change during “’L' 0'c
SAR result with Body TSL == = -
SAR averaged over 1 cm’ (1 g) of Body TSL Condition o |
SARmessued | 2s0mwinputpower ssamwig |
SAR for nominal Body TSL parameters nomalized o W | 38.7 mW g £ 18.8 % (k=2)
e i S
SAR measured B 250 mW input power "7 Stemwig
[ rromes o g | rombastio [t mwigs w7 3]
Cerificate No: Z17-97138 Page 3 0f 8 -

*  In Collaboration with
s p e a g
‘, CALIBRATION LABORATORY

Road, Haidian Dist

Add: No 51 Xueyun
Tel, +86-10.6 2079
Eemail: cutlchinanl com Bup /e

1, Beijing, 100191, China
6332504

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

| impedance, ranstormed to tecd point | 48.30.15850

Retum Loss - 35408

Antenna Parameters with Body TSL

Impedance, transfarmed to feed point | 46.00- 1520
| Retum Loss ‘ - 27.1d8 j

General Antenna Parameters and Design

Electrical Delay (ane direction) | 1316ns
. = Lo oI

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 conduciar of the feeding line is directly
cannected 1o the second arm of the dipole. The antenna s therefore short-circuited for DC-sighals. On same
of the dipoles, small end caps are added to the dipole arms in order (o improve malching when Ioaded
according to the position as explained in the "Measurement Condilions” paragraph. The SAR data are not
affected by this change, The overall dipole length s stil according 1o the Standard

No excessive force must be applied 1o the dipole anms, because they might bend of the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

Centificate No: Z17-97138 Page 4of 8
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s
CAUBRATION LABORATORY

CAUBRATION

Date: 09.

DASYS Validation Report for

Test Laboratory: CTTL, Beijing. C

DUT: Dipole 1800 MHz; Type: DISO0V2; Serial: DIS00VZ - SN
« o System: UID 0, CW; Frequency: 1800 Miz; Dy

punic
sd: { = 1800 MHz; 0 = 1423 S/n

Medium parame

B il TR i g YO A
Meast Standurd: DASYS (IEEE/EC/ANSI 063.19-2007) o
DASYS Configuration

+  Probe: EX3DV4 - SN7433; ConvF(7.97, 7.97, 7.97); Calibras
+  Sensor-Surface Mechanical Surface Detection)

onics: DAEA $a1331; Calibrated: 1/19/2017 » 1
Triple Flst Phantom 5.1C; Type: QD 000 PS1 CA; Serial: 1161/1 — —

. , Version 52,1 . SEMCAD X Version 14.6.10 b —
System Performance Check/Zoom Scan (7X7x7) (Tx7x7YCubse 0: Messurement grid A
dx=Sman, dy=Smrr, dr=5 v s « Lo (7 o
Re Value = 93.9 Drift = 0.01 dB e .

Peak SAR (extrapolated) = 18.7 Wikg
SAR(H g)=9.79 W/kg; SAR(10 g) = 5.12 Wrke
Maximum value of SAR (measured) = 15,5 W/kg

8
0
Haa

=
st raoe raim wene B

6.86

|
10.30
1373 ‘

d
1.6

0B = 15.5 Wikg = 11.90 dBW/kg

Cenificate No: 21747138 Pagesof's
No: 21797138 s

In Colsboration with
In Coliaboration with

Fax: +86+10-62104
hitp i chingal

Impedance Measurement Plot for Body TSL

on Report for Body TSL Date: 09,142
oratory: CTTL, Beijing, China

T Dipole 1800 MHz; Type: DIB0OV2; Serial: DISIOV2 - SN: 21084
‘Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium parameters used: = 1800 MHz, o = 1.503 S/m:; &=53.79; p=1000 kg‘m;
Phanto on: Center Section

Measuremen Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) 1
DASYS Configuration: ool b

*  Probe: EX3DV4 - SN7433; ConvF(7.75, Calibrated: 9/26/2016; ‘ '
rsor-Surface: 1.4mm (Mechanical Surface Detection)

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

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1 - . & o -

Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 aibeindenids !

(7413)

System Performance Check/Zoom Scan (757x7) (7x7x7}/Cube 0: Measurement grid
dx=Smm, dy=Smm, d
Reference Value = 97.57 V/m; Power Drift = 0,02 dB | y
Peak SAR (extrapolated) = 18.0 Wikg ‘ {

SAR(1 g) = 9.84 Wikg; SAR(10 g) 8 Wikg
Maximum value of SAR (measured) = 152 W/kg

a8 "
0 =
 sioer e S ae W

3.4
502
1023 |
1364

-
705 [

0 dB = 152 Wikg = 11.82 dBW/kg

Centifieate No: Z17-97138 .
Cerificate No: Z17-97138 Page 7 of Chlfigine 19 Fagatolt
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In Calisboraton with E AT
ERL
CALIBRATION LABORATORY m
At N Sra st D, Beflag 118, i CAUBRATICN
T R0 ST 2073 e CIAS LOSTD
A e e
Chant SRTC Certificate No:  Z18-97021

CALIBRATION CERTIFICATE

‘Chjet 200002 - SN 1008
‘Calbration Procedure)s| ] y
Calisration Frocedures for dipel validaion ki
‘Calbrasion data: February 1, 2018

This calbrafon Cerifcals documeants $e traceabilty 1o national standards, which reslize the physical units of
and the i pe y are g the folicwing

fpages and are part af the certsicate.

Al calbeations. have bean conducted i e domsd laborslory faclly. envirnmant lempershumii2adt and
humidity <70,

Callaration Equipmant used [MATE crifical for calioration)

Primary Siancards o#¥ Cal Data(Calbrated by, Conilicabs Mo | Scheduled Calioration
Power Meter  NRVDH 102158 0-Mar-17 (CTTL, No J17XI1254) Mar-18
Porwsr sansoe  NRV-ZS 100808 02-Mar17 (CTTL, No.J17X01254) Mar-18
Rafarence Probe EXI0VE | SN 7464 12-Bep-1 T[SPEAG N EX 3-7484_Sep1T) Sep-18
DAES SN 1525 02-0ei-1TiSPEAGNG DAEA-1525_0ct17) (=R
Secondary Sandseds 1] Cal Dabs(Calibrated by, Cerfficate Mo} Schedulsd Calbraion
Signal Generator E44380 | MY4BOT 1430 23-Jan-18 (CTTL, No.J18XG0BE0) dan-18
Metwork Analyzer ESEOTIC | MYSB110ET2  24-Jan-18 (CTTL Mo HER00SE1) dan-18

Name Furctian Sigrature

Calbrated by Zhaa Jing SR Tast Enginaer f_,

Faviawed by Lin Hag SAR Tast Enginesr ﬁpzn
Approved by i Dianyuan ‘SAR Project Loader %

Issued: February 4, 2018
This calibration certficate shall not be repmducad axcapt in full withcut wrilten apgroval of the lsborstary.

Cartificate No: 21847021 Page 1 of8

Ak ¥ S8 Xncrun flvad, Haidian Dimsict, Tisjing. 180161, Chira
Teb RS- IDATIMEIIIIN Pac 4B IOAZHASTI1S

Emait: aikiekinm! con Feapeturmanchirar o
Glossary:

TSL tezzue almiulating liguid

ComvF sansitivity in TSL/ NORMx.yz
Wi, not applicable ar not measured

s g to th o
@) FEEE S 1628-2013, "IEEE Recommendad Practice Tor Detanmining the Peak
Hiveraged Specific Abscrplion Rate (SAR) in the Human Head from Wirsless
‘Communications Devices: Measurement Tachnigues”, June zcm
b) IEC 62209-1 pracedure for ion rate of human
exposue ba radic frequency fiekds from hand-held and Dow—mounm wirslass.
communication devices- Part 1: Device used next o lhe ear [Frequency range of 300MHz to
BGHz)", July 2018
o} IEC 62208-2, "Frocedura te measure the Specific Absarption Rate (SAR) For wirsees
communication devices used in close prosimity S the human body (frequency range of
A0MHz ta BGHz)", March 2010
d) KDBBG5664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
&) DASY4S System Handboak

Methods Applied and Interpretation of Parameters:

»  Megsurement Condiiions: Further details ane available fram the Validation Repod at the and
of the cerfificate. All figures stated in the certificate ane vald at the frequency indicabed.

»  Antenng Farameters with T5L: The dipole is mounted with the: spacer o position s feed

point exaclly below the center marking of the flat phantom sachon, with the anms orierled

paralel to the body axis.

Faed Poinf Impedance and Refun Loss: These parameders are maasured with e dipole

pesitionad undar the lkquid filed phantom. The impedance slated is iansformed from the

measurement at the SMA connector i the feed point. The Return Loss ensures kow

reflected pawer, Mo uncartainty requirad.

+  Elgctrical Delay: One-way delay between the SWA connector and the antenna feed point
Ne unceraindy require:d

+  5AR messured: SAR measured al the staled amenna input power.
. BAR ized: SAR as o an input powes of 1 W at the antenna
connactor.

BAR far nominal TSL parsmefers: The measured TSL parameters are used to calculale the
naminal SAR result

The reported uncorsinty of measurernent is slaled as e standard uncersinty of
Mensunemu\l muliplied by the coverage factor k=2, which for a nomal distibusion
ds t0 a covaraga p y of ap by 95%.

Cartificate No: Z18-57021 Page 2afy

ﬁ In Celsberainn wih

o1 man R, Hiid D, Beig, 10101, Chi

Tel 435 H-E1308533.201 ax+86. 142000
Eai i s
Measurement Conditions.
nAgY ‘ =t 1
DIASY Version OAETE 52100 1448
Extrapolation Athaancsd Exvapoiaton
Phantam Tripte Fist Phaniom £.1C
Distance Dipole Gurter - TSL 10 mm wih Spacer
Zoom Sean Rescletion de, gy, de =3 =m
Fraquency 2000 Wi 1 1 Wiz
Head TSL parametars
apglnd -
| Tampersturs [— Conducsivity
‘Wominal Head TSL paramators zoc wn 1,40 mhm
Measured Hosd TS parameters 202024 8I20% | 142 bt 0%
Hoad TSL mmperaturs change durieg test|  <1.0°C — —
SAR result with Head TSL -
SAR wveraged over 1 om’ (1 5) of Head TSL Condiion
SR measurnd 250 m inpet pows 02mily
SAR for omirl Hesd T5L parametnrs normalized o 1| 403w g £ 183 % fies2]
m,mpuw-n. em’ (10 ghof Head THL Canditon |
| B4R measunnt 250 miee mput power | s1TmA g
| 4R I somieal Hosd TS parsmetnrs nomaleed o W | 205 mAW ig £ 167 % (=)
Body TSL parameters
Tempersturs | Parmesnity Candustity
‘Wominal Body TSL parameters 20T 53 152 mboim
Measurod Bosdy TSL parametars mos0zc SiA1A% | 1Smhometn
Wiady T5L femporature chamge during fest|  <1.0°C —_ —

SAR resuilt with Body TSL —
BAR over 4 em’ {8 g ot Body TR | Condtion |
SAR measuredt 260 s it poaee 103 mWig
SAR for nominal Sody TL paramaters noralized 45 10| AD3 W g £ 108°% |
| SAR averaged ower 30 cm’ {10 g} of Body TL | Cendilion -
SARmeasurnd | oo it povese stmwig

| S4R for rominal Body TSL paramensrs [ roomaiisa s 1w | 04 el g2 187 5% ey |
Cenificate No: Z18-57021 Page 3ars o

iTTL $ p e a g

ik N 51 Xeyuea R, Hadan 2 D,
ek +R9-ST1NTS BT
malt cakichinest con mu.md.'..n..“

Appendix (Additional assessments outside the scape of CNAS LOSTO)

Antenna Parameters with Head TSL

|hipwwn’mﬂlnfoed ot | 4950 20800
[ e Lesa | 368

Antenna Parameters with Bady TSL

meadanca, trammisrmed ¥ foed pat | 46.30- 1650 |
atam Lows | 27808 |

General Antenna Parameters and Design

[ Bestricat patay one arctary [ T
Anar kong 181 use with 100W radiated power, anly a sligh ing of the dipcle near
B measLred.
The di i Cariar conductorn ol he feeding e is direcly
connected 1o the second anm of the dipale. Themua mhlt short-circuited for DC-sigrals. On same

of a dipclas. amal end cape sre added 1o the diccle ams in crder o
scoanding fo the position =s explained in the “Measrement Condisons” paragraph. The SAR duts & not
avm:d by this changs. The overall dipoie length is sl according to the Standard.
ancessive foroe must ba appied o the ubds AT, becase they might bend or the solderd
naar iy

Additional EUT Data

Manutacured by - SPEAG
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‘TTL s_uln_

Al NS

i flead, Hsidian Dinsict, lsfing. 180151, Chira
ek (G- IADMEIIIN e 4B T-EMETI-90
Evrait cttkicainml com

DASYE Validation Report for Head TSL Dve: 62012018
Test Laboratary: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2O00V2 - SN: 1009
Communication System: UID 0, CW; Preguency: 2000 MHz; Duty Cyele: 1:1
Medium pammeters used: = 2000 MHz; o = 1416 S/m; or = 38.89; p = 1000 kg/m3
Fhantom section: Left Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)
DASYS Canfiguration:

«  Probe: EX3IDVY - SN7464; ConvF(£.39, 8,39, 3.39) Calibemed: 9122017,

Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronkes: DAES S01525; Calibeated: 10722017

Phantce: Triple Flat Phastom $. Type: (D 000 P51 CA; Serial: 1161/1

*  Measarement SW: DASYSZ, Version 52,10 (0); SEMCAD X Version 14.6.10
417

Syatem Performance Checkoom Scam {Tx7x7) (TxTx 7y Cube O: Measurement grid:
ds=Sman, dy=Smm, dz=Smen

Reference Value = 95.98 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 19.7 Wikg

SAR(T )= 100.2 Wikg: SAR{0 g} = 517 Wikg

Maximum value of SAR {measured) = 162 Wikg

=B

A

-T.48

.z

1oy

Anre

0 dB = 162 Wikg = 12.10 dBW/kg

Certificate No: Z1 6-97021 Page S of &

A" I Caldbarsicn with

‘TTIJ %,&ELLE_

P, Hadckan Diwic, Bing. 190051, China
F 1062304633251
bptawschinablon

Impedance Measurement Plot for Head TSL

T ST Tog g D000 R 0 T
VOB Y. GRGRRER T Y, W
ane
e

0.0 Il

Toatisoe g W
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A Ko 51 inyues R, Huicien Distect, B 00191, Cirm
Teb 435 HELIMAIL 000 Fac ~B- 1062904612004
Eornil: cal ickizatioom st ———

DASYS Validation Report for Body TSI, Diuee: 02,01 201K
Test Labocaiory: CTTL, Beijing, China
DUT: Dipole 2000 MEz; Type: D000V2; Serial: D20OVI - SN; 1009
“ommeanication System: UID 0, CW; Frequency: 2000 MHz: Duty Cyele: 1:1
Medisem paramseters used: £= 2000 MHz a = 1564 Sm; g = 51.83; p = 1000 kgim”
Phantam seclion; Cenber Section
Messurement Standard: DASY# (IEEE/EC/ANS] C63,19-2007)
DASYS Configeration;

Prabe: EX3DV4 - SNT464; ConnF(8.24,8.24,8.34); Calibrated: 9122017,
Sezsar-Surface: 1 4mm {Mechanical Surface Detection)

Electronies: DAE4 Sn1525; Calibrated: 10022017

Phassiam: Triple Flat Phartom 5.1C; Type: 0 000 PS1 CA; Seril: 11611
Measurement SW: DASYS2, Versian 52.10 (0): SEMCAD X Version 14.6.10
(1417

Systum Performance Check/Zoom Scan (Tx7xT) (7x7x7)/Cube 0: Mensurement grid:
do=Smm, dy=$mm, dz=5mm

Reference Valise = 9384 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolstod) = 19.7 Wikg

SAR( g = 10.3 Wike; SAR(0 ) = S.18 Wik

Masimum vakoe of SAR (messured) = 16.3 Wikg

EIRY]

-14.82

1862

OdB = 16.3 Wikg = 12.12 dBW/kg

Cestificsne No: 21397021 Fage Tof3

i Mo 81 Maeram Hosd, Hlaidies Dierics, Rejing. 16191, Cira
T R AT Faec B0 =1
sy PrapuwnchinarLan

Impedance Measuremant Plot for Body TSL

[T S Lo wa 100008 P 000088 (L]

-~
T oLk e 220 I
Cortificate No: 21847021 Pagekofd

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

Page number:126 of 132

Vv1.0.0




