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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 62209-1, “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 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) 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.

e 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.

o 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.

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 DASYS52 52.10.0.1446

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer

Zo_om é:an _Iiésolution dx, dy, dz=5 mm j

Frequency 750 MHz + 1 MHz N
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C “41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2) °C 415+£6% 0.88 mho/m + 6 %

Head TSL temperature change during test <1.0°C e —
SAR result with Head TSL

| SAR averaged over 1 ¢m” (1 g) of Head TSL Condition

SAR measured 250 mW input power 205mW/g

SAR for nominal Head TSL parameters normalized to 1W 8.26 mW /g £ 18.8 % (k=2)

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

SAR measured 250 mW input power 1.34 mW /g

SAR for nominal Head TSL parameters normali.zed to 1W o 5.39 mW /g £ 18.7 % (k=2) ‘

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 .0.96 mho/m |
Measured Body TSL parameters (22.0+0.2)°C . 564+6 % 0.95 mho/m + 6 %
Body TSL temperature change during test <1.0°C — -
SAR result with Body TSL ) T
SAR averaged over1 cm” (1 g) of Body TSL Condition
SAR measured - 250 mW input power 215mW/g T
SAR for nominal Body TSL parameters normalized to 1W 8.69 mW /g £ 18.8 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL Condition
SAR measured 250 mW input power 142mW/g
SAR for nominal Body TSL parameters normalized to 1W 5.73 mW /g +18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.90+ 0.24jQ

Return Loss - 28.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 52.00-2.22j0

Return Loss - 30.6dB

E
|

General Antenna Parameters and Design

Electrical Delay (one direction) 1.136 ns

]

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

be measured.

The dipole is made of 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

FManufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1101
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 750 MHz; 6 = 0.879 S/m; &, = 41.54: p =1000 kga’m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY'S Configuration:

o Probe: EX3DV4 - SN7433; ConvF(10.01, 10.01, 10.01); Calibrated:; 9/26/2016;

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

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

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 1161/1

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

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

Reference Value = 53.10 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 2.05 W/kg; SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2.77 W/kg

-6.28

-8.38

-10.47

0 dB = 2.77 W/kg = 4.42 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 09.13.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1101
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cyecle: 1:1
Medium parameters used: f= 750 MHz; 6 = 0.946 S/m; &, = 55.41; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

= Probe: EX3DV4 - SN7433; ConvF(9.83, 9.83, 9.83); Calibrated: 9/26/2016;

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

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

» Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA,; Serial: 1161/1

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

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

Reference Value = 53.35 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.27 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.42 W/kg

Maximum value of SAR (measured) = 2.88 W/kg

-6.10

-8.14

-10.17

0 dB = 2.88 W/kg = 4.59 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Procedure{s) FE-Z11-003 01

Calibration Proceduraes for dipole validation kits

Calibration cafe: Septermber 15, 2017

Thiz caiibration Certficate documents the fraceatdlity to national standards, whick realize the physical unite of
messlrementsiSl). The measirements and the uncertantios with corfdenae probakility are given on the fallowing
pages and are part of the cenificate,

Al valibrations have been conducted in the clesed laboratory facility. environment terperatures2zesc and

hurmiclity=70%,

Calibraticn Equipment used (METE critical for calibratinn)

Frimary Standards D Cal Dete{Calibrated by. Carlificate Mo Scheduled Calibration
Prwer Metar  NRPZ 10215935 02-Mar A7 (CTTL. Mo J1TXD254) Mar-18
Power sensnr MRP-791 | 100596 02-Mar-17 {CTTL, Mo.J17X01254) far-12
Reference Probe EXICWE SN 7433 25-5ep-16(SPEAG N0 EX3-T433_ Sepis) Sep-17
Lnld BM 1331 1‘.—.‘-J-:—‘|r|—1T[CTTL—SPE.-"--aNG.Z1T—Q?EI1E:I Jar-158
Secondarny Standards 1D # _ Cal Date(CTalibrated by, Cartificate Mo, Schedulad Calibration
Signal Generaler 44380 | MY49071430  13-Jan-17 (CTTL, Mo ATH0028E) Jan-18
Metwork Analyzer ESUTIC | MY4B1106873  13-Jan-17 (GTTL, No.J17X00255) Jan-18

Mame Function Signature

Calibratad by Zhao Jing SAR Test Englnesr :%%

Rewawead by Yu Zongying SAR Tast Engineer %

Appraved by i Dianyuan SAR Projec! Leadar ,:___,?;?—jlq .

lzsued: Septembar 18, 2017

This calibration certificale shall not be reproduced except in full without wrillen approval of the labaratory
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Glossary:
T5L tissue simulating liguid
ConvF gensitivity in TSL F NORMx y.z
A nat applicakble or not measured

Calibration is Performed According to the Following Standards;

a) |IEEE 3td 1328-2013, "|IEEE Recommendsd Practice for Deterrnining the Poak
Spatial-fAveraged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Technigues”, June 2013

by IEC 62203-1, "Procedure to measure the Specific Absomption Rate {SAR) For hand-held
devices used in close proximily to the ear {frequency ranga of 200MHz 1o 3GHz)", February
2005

¢} IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) Far wireless
communication devices used in close proximity ta the human bady (frequency range of
J0MHz to 6GHz)". March 2010

d) KDBBESEE4, SAR Measurement Requirements far 100 MHz to & GHz

Additional Decumentation:
&) DASY4S Systern Handbook

Methods Applied and Interpretation of Parameters:

«  Measuremen! Condifions. Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

o Antenna Parametors with TSL The dipale is mounted with the spacer to position it feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallal to the: body axis,

¢ Focd Foint impedance ard Retum Loss: These parameters ara measurad with the dipale
posifioned 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 uncentainty requirad.

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

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

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

& SAR for nominal TSL paramalers: The measured TEL paramsters ae used to caloulate the
nominal SAR result,

The reported uncertainty of measurement is staled as the standard uncartainty of
Measuremant multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of appreximately 955,

_ N
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Measurement Conditions
DASY ayatem configuration, s far as not giver on page 7.

DASY Yersion DASyez S20.0. 1445
Extrapolation Advanced Exlrpalatio- E
Fhantam T _::l.e Flat Phantom & 1C
Distande Dipale Center - TEL 10 mm wil~ Spacar
. Zoom Scan Resolution M . dy, dz =5 mm
Frequency 1800 MHz = 1 MHz J
Head TSL paramectors
Tha follow ng parameaters and caleulatons wene applied o
Temperature | Paermittivity mmg.r
Hominal Head TSL parameters 22.0°C -'»I;ZI | 140 m.hu-m _|
Measured Head TSL paramaters (22lz02 S04 + B % 142 oo £ 8
Head TSL temperature change during test <1.0°C ‘
SAR result with Head TSL 5 = N
SAR averaged ower i cm® 1 {ih af Head TSL Cordition
AR I'Ill:,‘\il.",'l..llt,jl..',! 260 n'.l'l."'I InpUl pover ATE MmN g

SAR for nominal Head 150 parametas nenma ced o T

SR avoragad cver 10 onr (10 g} of Head TSL Gondibion

HAR measured 250 mWN input power

3B.9 mW /g = 1B.8 % (k=2)

S1Emi g

normalizes ta 18

|_~"5-“-Fi far norming! Head TSL parametens

Body TSL parameters

The following parametars and caliulatzons were applied

20.4 W Ig 1587 % (k=)

Tamperalu re Pormittivity Sonduclivity [
Mominal Body TSL parameters NG 5.3.? 3 152 n':"rr:x"rr. ‘I
Measured Body TSL parameters (220202 °C 1Bz 1.EC mhodm =8 % I
hdy TSL temperature change during test S —

SAR result with Body TSL

SAR avoraged over 1 ¢ [1 4} of Body T5L Cordition

250 i input pawer

AR rreeasummd

9.84 mW /g

mermaized to W

SAMR. for nomr ~al Body TSL aarametess

SAR averaged aver 10 oo’ (10 @) of Body TSL Cendition

387 mW g £ 18.8 % (k=2)

2ES W g poner

B mw g

ZAR meagured

norealizesd o 1

SAR Tor nominal Body TSL parameters
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Appendix (Additional assessments outside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impedanes, transformes be beed paint 48 30- 1,550

Returr Logs 35.4dB

Antanna Parameters with Body TSL

Impedange, Fanglermed b feed paint L8 0f- 1.32j0

Return Loss - Z71dR

General Antenna Parameters and Design

Electrical Delay (one crection) 1.531E6ns

Aftar lang tanm use with 100w radiated power, enly a slight warming of the dipole nzar lhe feadpoint can
b moasured.

The dipole is made of standard semirigic coaxal cable. The center conductor of the feading ling is diractly
connectad to the sacong anm of the dipole. The antenna is therafore short-circuitad Ffor DC-slgnals. Onsome
of the dipoles, simall cno caps are added to the dipole arms in order to improve matching when loadad
accerding ‘o the position ag explained in the "Measurement Conditions” paragraph. The SAR data ars not
Affectad by this change. The overall dipale length is =il according e the Standard.

Mo excessive force must be applicd o the dipole amrs, bacause they minh? bend or the saldorod
connections near the feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
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DASYS Validation Repore for Head TSL Diate: 08,15,200°7
Test Labomatory: COTTT, Befjing, China
IYL 1= Dipole 1500 MHz; Type: DISD0OV2: Serial: DIBD0OYV? - SN: 2d 084
Communication Sysem: LD 0, CW; Fregueney: 1800 M1 Duy Cwele: 11
Medivm paramelers wsed: £= TR0 MILe o 1423 S e = 40017 p= 1000 kem3
DMhawtom secticn: Lell Sselion
Megsurement Standand: DASY3 (IEREARC/ANSL C63, 19-2007)
DASYS Configuration:

o rrobe EXIDVE - SNHEE; ConvF(7.97, 7.97, 797 Calibrated: 97262016

= Sensor-Surface: 1domm (Mechanical Surfice Deteclion)

o Electromics; DDARS 5n1331; Calibrated: 1192017

o TPhanlom: Trple Flet Phantom 5.1C; Types QL0031 CA; Serial: 106141

v Measurement 8W: DARYSZ, Version 52,00 (00 SEMUAT X Version 146,10
{7417}

System Performance Check/¥nom Scan (Ta7aT) (TaTaTyCube 0 Measurement prid:

dx—3mm, dy—3mm, dr="%1un

Reference Value — 93,090 Vim, Power Dell = 0,01 dB
Peak SAR {extrapolaled) = 187 Wika

SARL gh = 979 Wik SAR(LD g) = 5.12 Wikg
Waimum vaiue ot SAR (measured) — 153 Wika

10.30

13.73

1716 s

0dl =155 W/ks = 11.90 AW/ kg
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Impedance Measurement Plot for Head TSL
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DASYS ¥Vulidativn Report for Body TSL Drate: 05042017
l'zar Lebaraery: CTTL, Befjing, China
DUT: Dipole 1800 MHz; Type: DISOOVE: Serial: DIS0OVI - 5N: 2084
Communication System: LD G, CW; Frequeney: 1800 BH- Dty Chvcle: 1:1
Medinun parameters wsed: = 1800 MITa a0 = 1,503 S/m; & 5379 p = 1000 kg'm?
Phantam section: Center Section
Mleasurement Standard: DASYS (TEFEAECAANST 631 S-ZO0TY
DASY S Conlguralivm:

= Probe: EX3DWVY - SN7433; Con 775, 7.75,7 75, Calibrated: %720/2014:

+  Sensor-Surface: Ldmm (Mechanizal Surface Detection)

«  Electromics: TIAES Sn1321; Culibrated: 15192017

= Phantom: Triple Flat Phantom 5. 1C; Tvpe: Q11000 P51 CA; Serial; 116101

o Messuroment 8W: TMSYI2, Version 5210 (0 SEMCAD X Version 14.0.10
(7413

System Performance Clicek!/Zoom Sean (7x7xT) (Tx7x 70 Cube 0 Measursment arid:

dx=amm, dy - Smm, dr=5mm

Reference Value — 97.57 Vimg Power Drift = -0.02 dB
Peak SAR (extrapolaled) = 18,0 Wike

SAR(] g} = 954 Wik SAR{10 g) = 5.18 Wikg
Mlanimum value of SAR (messured) = 152 Wikp

dB
il

|
-3
-B. b2

1023

-13.64

4
17.05 |
0 dB =152 Wike = 1152 dBW/ky
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Impedance Meazurement Plot for Body TSL
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. * 1, Callaborstion with PRy EAT
&77. s p e a g N AT

Add: No.51 Xoeyuan Road, Taidian Dissrice, Beljing, 100191, Chins By w CALIBRATION
Tel: +86- 623046332079 Fax: +B6-10-62309633-2504 el CHAS LOGTD

E-mweal: cibigxchinalt] mom bittpctwnww.chinart].cn
Client  SRTC ] Certificate No:  Z18-97021
CALIERATION CERTIFICATE
Object D000z - SN 1008

Calibration Procedure(s) FE.711-003-01

Calibration Procaduras for dipole validatian kits

Calibraticn oate: February 1, 2018

This calibration Carificate documents the tracesbility 1o national standards, which realize the physical units of
measuremenis(Sl). Tha maasuramants and the uncertainties with confidence prabability are given en the following
pagas and are part of tha certificate.

All calibrations hawve been conducted in the closed laberatory faciBly: emdranment temperatursi22a3c and
hurmidity=T0%.

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

Primary Standards _ID# Cal Date{Callbrated by, Cerlificats Ma.) Schaduled Calibration
Ponwer Metar  NERVD 102195 02-Mar-17 (CTTL, Mo.J17X01254) Mar-18
Power sensor NRV-ZS 100596 C2-Mar-17 [CTTL, No.JiTx01264) Mar-18
Raefaranca Proba EXIDWE | SN T464 12-8ep-17{SPEAG No. EX3-7464_Sep1T) Sap-18
DAE4 5M 1525 02-0e-17{SPEAG No. DAE4-1525_Oet17) Oct-18
Secondary Standards 10 # Cal DatefCalibratad by, Certificate Mo.) Scheduled Calibration
Signal Generalor E4435C | MY48071430  22-Jan-18 (CTTL, Mo 18xX00s50) Jan-19
Nebwork Analyzer EBOTIC | MY48110673  24-Jan-18 (CTTL, No. M8X00561) Jan-1%
Marme Function Signatyre
Calibrated by: Zhaa Jing SAR Tesi Engineer 'éi]

Reviewsd by: Lir Hag SAR Test Engineer ' ﬁ‘ﬁ&’% ;
Approved by 0i Diamyean SAR Project Leader ‘%x

Izsuad: Februany 4, 2018
This calibration certficate shall rat be reproduced excapt in full without written approval of the [aboraton

Certificate Mo: Z18-9702 [ Page 1 ol g
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Al Wi 31 Hazyunn Bead, Huddinn Disrier, Bsijing, 100191, China
Tl +i6=-10-62304631-207% Fax: #Bf- 10-52304633-2504

E-mazl: etk ohinatrl.com hetp:twrmeaschinentl. cn
Glossary:
TSL tizzgue simulating liguld
ComF sensitivity in TSL/ NORMx,y.z
MiA not applicabla ar nat meaas urad

Calibration is Performed According to the Following Standards:

a) IEEE St 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absonption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurament Techniques®, June 2013

b |EC §2208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields fraom hand-held and body-maounted wirsless
cammunication devices- Part 1; Device used next to the ear (Frequency range of 300MHz ta
GGHz)", July 2016

¢) IEC 82208-2, *Pracedurs ta measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity ta the human body (frequency range of
A0MHz ta BGHZ)", March 2010

dy KDB8556684, SAR Measurement Requirements for 100 MHz ta 8 GHz

Additional Documentation:
e} DASY4'S System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Further details are available from the Validation Report at the 2nd
of the certificate. All figures stated in the cerificate are valid at the frequency indicated,

«  Anfenna Parameters with T5L: The dipole is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms arfentad
parallel to the body axiz.

= Fead Point Impedance and Refum Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. Tha impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures |ow
reflected power. No uncerainty required.

« Electical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

+  ZAR for noming! TSL parameters: The measurad TSL paramatars are used to calculate the
nominal SAR result.

The reported uncedainty of measurement is stated as the standard uncerainty of
hMeasuremant muliiplied by the coverage factor k=2, which for a narmal distribution
Corresponds to a coverage probability of approximately 95%,

Certificate No; £18-97021 Pape 2 of &
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Tel- 186-10-623 046352070 Fax: HR5-10-62304633-2504
E=muil: el gichiran]. cam iz, chinaltlon

WMeasurement Conditions
DASY syster configesation, @5 far as not given on pags 1.

| DASY Version DASYS2 52.10.0.1446
Extrapolation Mwnmci Extrapodation
Phartem Trigha Flat Phantan 592 |
Distance Dipole Center - TSL 10 rem with Spacar
Zoom Scan Resolution " di, dy, dz = 5 mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The fallowing paramelers and caloutifions wene agplied. —
Temperature Permittivity Conductivity
Nominal Head T5L parameters 220°C 400 140 mingdm
Measured Head TSL parameters (220202)%C 3BO+6% 1.42 mho'm £ 8 %
Head TSL termperature change during test 1.0 °C IR —_
SAR result with Head TSL
! AR averaged over 1 cm® (1 b of Hesd TSL _C_a:!r_lld_i‘!il:i’r‘-_
| 5AR measured SED T inpud power 102 mi i g
SAR for nominal Head TSL garameiers normalizad to W 403 mW g £ 18.8 % (k=2)
. SAR averaged ovar10 o {10 g} of Head TSEL Canditlon
SAR massured 1 250 i input power EATmW /g
SAR for raminal I-ll:ad T5L paramatars normalized te 1W 20.5 mW ig 1'&;??. (k=2}

Bady TSL parameters
Thes fallowing parameters and calcutatans were spplied.

Temperatura Parmittivity Conductivity
Nominal Body TSL paramstars 220°C =33 1.52 mhoim
Measured Body TSL parameters (220 ﬁ.gj “C GlB+6% 1.58 mhovm £ 6 % |
| Body TSL temperatire change during test <1.0°C —- asn
SAR result with Body TSL
SAR averaged ovar o’ (1 g} of Bady THL Condition
SAR maasured 2500 1 inpud poear I mW g
SAR for nominal Body TSL paramedess normalizad to 1W 20,3 mW i + 18.8 % (k=2)
SAR averaged cver 10 om’ (10 g) of Bady TSL Condition :
SAR messursd 2.5;:.! sy |npul: POAET S1amitig

SAR far naminal Body TSL pararmatars

narmalized b 1%

204 miV Jg £ 18.7 % (k=2}

Certificate Mo; Z18-97021 Papeials
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Appendix (Additional assessments cutside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impadance, fransformed 1o fesd gain 49,800 2.08j0

Rehirm Loss - 33.6d8

Antenna Parametars with Body TSL

Impedanca, ransformsd bo faed point 48 300 1.83j0

Return Lo=e | -27.6d48

General Antenna Parameters and Design

Electical Dalay (one direcficn) | 1.047 ne

]

Aftar lang term use with 100V radiatod powar, only a slight warming of the dipole near the fesdpoint can

be measured.

The dipole is made of zfendard semirgid coaxial cable. The center condustor of the fesding line is dirsctly
connested to the second arm of the dipole. The antenna is therefors shont-circuited far DS-signals. On some
of the dipales, small end caps are added to the dipole srms in order to mprove matehing when leaded
according te the posilion as explained in the "Measurement Cenditions” paragraph. The SAR data are not

affectad by this change. The averall cipole length is skl according to the Standard.

Mo exoceasive farce must be applled 1o tha dipels arms, becauss they might bend or the soldered

connecticng near the feedpoint may be damaged

Additional EUT Data

[ Manufaciurad oy SPEAG

Certificate No: £18-97021 Pige 4 0f g
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DASYS Validation Report for Head TSI, Drate: 0201 2018
Test Labaratory: CTTL, Beijing, China
DUT: Dipobe 2000 MHz; Type: D2000VE; Serial: D200V - SM: 1009
Communication System: UID 0, CW: Frequency: 2000 MEz: Duty Cyele: 1:1
Medium parameters used: (= 2000 ML o= | 416 S5/m; er— 38.89; p = 1000 kg/m3
Phantom section: Lell Section
Measurement Standard: DASYS ([EEENEC/ANST CH3.19-2007)
DASYS Conliguration:

= Probe: EX3DVY - SN7464; ConvF(B.39, 8.39, 8.39); Calibrated; 971252017,

s Sensor-Surface: | dmm (Mechanical Surface Deleclion)

+  Electronics: DAES Snl525; Calibeated: 10W2/2017

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 00 P51 CA; Serial: 116171

+  Measurement 3W: DASY 52, Version 5210 (; SEMCAD X Version 14.6.110

(T417)

System Performance Check/Zoom Sean (7x7x7) (72727 Cube 1 Measurement grid:
du=5mm, dy=Srmm, dz=5mm

Reference Value = 95,98 Wi, Tower Drill = -0.03 dB

Peak 3AR {extrapelated) = 19,7 Wik

SAR(I g = 10,2 Wike; SAR(I0 g) =517 Wikg

Maximum value of SAR (measured) = 16.2 Wy

]
o |
-3.74
-7.41
-11.23
-14.98
AR72 s
0dB =162 Whe = 1210 dBW/kg
Ceetificate Mo: #18-97021 Paws 5 of B
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Impedance Measurement Plot for Head TSL

Trl =11 Log Wag 10, 00087 ket O, 000ds [F1]
L]

T F.000CO00 i %8, 502 a0
ETN ]

30,00
20,00
BRI ]
0. 00O
10,00 [

=20, 00

=%0. 00

=4 0, 03

=50,00 =
I 510 itk ReiE) Scele 10000 [F1 5=1)
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DASYS Yalidation Heport for Body TSL Diate; 02.01.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Tvpe: DZO00YZ: Serial: DIO00VI - SN: 1009
Communication System: UID 0, CW, Frequency: 2000 MIHz; Duly Cyele: 1:1
Medium paramerers used: = 2000 MHz; o = 1.564 8/m; &, = 51.83%; p = 1000 kg/m®
Phantem section: Center Section
Measurement Standard: DASY S (IEEEIEC/ANSI C63, 19-2007)
DASYS Conliguralion:

v Probe: EX30V4 - SNT404; ConwF(8.24,8.24,8.24); Calibrated: /1272017,

v Sensor-Surface: 1.4mm (Mechanical Surface Dietection)

»  Electronics: DAE4 8n1525; Calibrated: 100272017

«  Phantom: Triple Flat Phantom 3,1C; Type: QD 000 P31 CA; Seral: 1161/1

s Neasurement SW: DASYSZ, Version 32,10 [0 SEMCAD X Version [4.6.10
(7417)

System Performance Check/Zoom Sean (7x757) (7727 Cube §: Measurement grid:
dx=3mm, dy=3mm, dz=3mm

Reference Value = 93,84 Vim; Power Drifi = 0.02 dB

Peak SAR (exteapolated) = 10.7 Wike

SARC(L @) = 10.3 Wik SAR(10 g) = 5.18 Wik

Maximum value of SAR (measuced) - 163 Wik

-7l

0 dB = 16.3 Wihp=1212 dBW/kg

Certificates Mo Z18-9712 1 Page 7 ofd
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fE:TL t. 2 = 8.9

Add: Me31 Xusyan Rosd, HaidSan Tistrict, Beijing. 100191, China
Tl +@6-10-62304633-200 Faoe: +i 1 D02 304063 3-2 5104
E-muil: cel@schirar).com tittp v, chinalllen

Impedance Measurement Plot for Body TSL

Trl 511 _og wag 10.0008; RET G. o00d8 LFL.

W e 7. 00oaann GHz -27, 397 of

Af, 0
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; Client SRTC Cortificate No:  Z17-97140
CALIBRATION CERTIFICATE

-.1\“

Oibject D24500% - SN: 728

Calibration Procedure(s) FF-Z11-005.01

Calibraticn Procedures for dipole validation kils

Calibration date: Saptamber 18, 2017

Thez calibration Certificate documents the traceability to national skandards, which realiza lhe physica! unite of
measurameants{ 3. The measurements and the uncertainties with confideoce probability are given on the fallawing
pages and are part of the carificale,

Al calibraticns have been conducted in the closed lahoratory Facility: enwiranment lBmperaEEs T and
remidiby= 0%,

Calibration Equiprment used [METE criical for calibration)

Saviewed by u Zongying SAR Test Enginae: %

| lzsued: Septembsar 21, 2017
|_T_h|s Salibraticn certificate shail not ba reproduced except in full without witten approval of the labaratory, [

Carifivuhe Mo Z17-97 110 Page 1 of &

Primary Standasds ID Cal Date(Calibrated by, Cerifuate Mo Scheduled Calibration
Powear Meter MNREWD 102198 02-Mar-17 (CTTL, Mo.J17X01 254}y Mar-18
Powear sengor NRV-Z5 100558 02-Mar-17 (CTTL, No.J17X01254) Mar-13
Reference Proke CXI0W4 | SM 7453 28-Sep-18(SPEAG ND EX2-T433_Sepi5) Sep-17
DAEA SM 133 18-Jan-17[CTTL SPEAG Mo 217-87015) Jar-18
Secondary Standards o # Cal Date{Calbrated by, Cenificate Mo Schaduled Calibralion
Signal Genarator 44335 | MY4D0T1430  13-Jan-17 (CTTL, Mo JATRO02E6) JAn-15 -
Melwork Analyzer ES0T1C | MY2E110873 13.Jan-17 [CTTL, Mo JA17R00285) Jar-18
IRETTE Function Elgnature
Calibrated by Zhao Jing SAR Tes! Engineer ‘i £
L

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

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

Page number:102 of 109

Vv3.0.0



iz
SR IC No.: SRTC2020-9004(F)-20082801(H)

The State Radie_moniioring_conter Tesing Canter

FCC ID:2ARXN-FC2

BT R R
!"‘j In Collabeastan with
=77/ s p e a g
Slpee—"  CALIBRATION LABORATORY
Auld: o S| Namar Reec, el dian Disi, Bedjine, 100151, Cina
Tel: RE-10-62304633.2070 Fag: 1 Re- 10633003 52502
E-mail: el chinall.com hip Swwwchinel m
Glossary:
TSL bissue simulating liguid
ComF sensitivity in TSL/ NORMx vz
WA not applicabla ar not measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, *IEEE Recormmended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (S4R) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, June 2013

b) |EC §2208-1. "Measurement procedure for assessment of specific absorption rate of human
exposure to radio freguency fields from hand-held and bady-maunted wirsless
communication devices- Part 1. Device used next to the sar (Frequency range of 300MHz to
&GHz)", July 2016

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

d) KDB863564, SAR Measurement Reqguirements for 100 MHz to 6 GHz

Additional Dacumentation:
&) DASY4/S Systerm Handbook

Methods Applied and Interpretation of Parameaters:

s+ Measuremeni Conditions: Further details are available from the Validation Ragort at the end
af the certificate. All figures stated in the certificate are valid at the frequency indiscated.

s Antenna Parameters with TSL: The dipele is meunted with the spacer to position its feed
point exactly below the center marking of the flat phantem section, with the ams orientad
parallel to the body axis,

«  Feed Foinf impadanes and Refum Loss: Thess parameters are measured with the dipola
positioned under the liquid filed phantom. The impedance stated is transformed from the
maasuremeant at the SMA connector to the feed point. The Raturn Loss ensures low
reflected power. No uncertainty reguired.

+  Llsctrical Delay: One-way delay batween the SMA connector and the antenna fesd paint,
Mo uncartainty required.

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

= 5SAR normalized: SAR as measured, nomalized to an input power of 1 W at the antenna
connectar.

»  SAR for nominal TSL parameters: The maasured TSL parameters ang used to caloulate the
noeminal SAR resuli,

N —]

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
Comesponds fo a coverage probability of approximately 95%.
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Meazurement Conditions
DAY syetem con’iguration, a8 far a8 nol given on oage 1.

DASY Werslon | DAEYHE G2.10.0.1448
Extrapolation | Adwancad Extrapalaban
Phantom Tripe Fiat Phanten 5.1C

Distance Dipole Genter - TSL 10 mm with Soacar
Zoom Scan Resolutisn o, gy, d2 =5 mm J
Fraguency 2450 MHz £ 1 MHz2
Head TSL parameters
The lofiowing pararrsders and calouations were sopliad.
| Temperature Parmttivity Conductivity
Mominal Head TSL parameters 22070 342 B0 mhoin
Measured Head TSL parameters (220 £02]°C T e 1 70 mbadtn + 8 %
Head T5L temperature change during test =100 = [
SAR result with Head TSL - = ==
SAR averaged over 1 cm’ (1 gh of Haad TSL I Conditicn
SAR maasured 250 mWy input power 131 miv i g
SAR for nominal Head TSL parametars rormahzead o 1w 52.4 m1.n.i' ig % 18.8 % (k=2)

SAR averaged over 1 c% (10 g} of Head TSL Cezedlition

| SAR maasurad

750 i inpud povrer

B0 mw s g

l SAR for noming Heaa TS parametars

Body TSL parameters
The favowing paramelers arnd ca'zulat ens wese applied.

normalzed ta 18 N 24.4 mWW ig * 18.7 % (k=2)

. Temparature Permirrvily [ Tn-mmti'.'it].r_
Hominal Body TSL parameters | 2auc 527 1,85 mhaim
Meaadred Body TSI paramstors 220£02)°C 525:8% 183 mhoim £6%
Body TSL icmperatu re change during test <1.0°C e i
SAR result with Body TSL '
SAR averaged ovar 1 o (1 g) of Body TSL Condtian 1

S5AR mesaured

norrmalized o T

SAR far nominal Body TSL parameters
SAR averaged ower 10 of {10 g) of Body TSL |

Condition

250 M Input povear

22 mlg

i

523 mW ig £ 18,8 % [km2}

SAR messured

BAR for naim ral Body TEL paremetars

258 W R power

narmalizad to 1

540 MW g

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

Antenna Parameters with Head TSL

[ Impadance. trenaformie:d to fasd point 51,300+ 5 A2j: —|

Risturn Loes - 24 508

Antenna Parameters with Body TSL

Impedsnce, translarmed to fead poad 47 B0+ &350 .

Rt Loss ; :
L ) 23.1aB

Ganheral Antenna Parameters and Design

Elecirical Dalay fone direction 1 268 ns

Atter lang term use with 100V radialad powsr, only 2 slight wamsing of the dicole o .
be measured. H pole near e feedpoint can

The dipele s made of standard seminigid coaxial cab'e. The conter condyctar of the feading line is directiy
mnneu!au to the sacond arin of the dipole. Tha artenna |2 therefore shart-circuited far DC-gignals. On zorme
of the dipales, small end cans are acded to the dipole arma in arder o improve matzhing when lnaded
according Lo the postion as axplained in the "Measurement Conditions" paragraph. The SAR data are not
affectad by this change. The ovarall dipole lzngth is sLi according 1o the Standard. '

Mo exceszive farce must be applied ta the digola ams, becauss they rright bend or ihe saldered
cannections near the feedpoint may be damaged

Additional EUT Data

[ Manufacturad by jPE.A_G
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Tal; 4.1 623046332079 Fax: LO-G230 53 12504
Femadl: ertli@ehiganlaeen i wewchinatten

DASYS Vulidation Report [or Head TSL itle: 09,1 8,201 7
Test Labocatery: CTTT, Beijing, Ching .
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 3 735
Comtnunicabion System: UIT 0, OV, Trequeney: 2450 ' He;: Dty ypele: 151
Medinm pararesters uged: £— 2450 Ml o - 1,788 Bm; #r= 38067 p= 100 kpim3
Phantem section: Lell Szction
Measurement Standard: DASY S (IECETEC/ANET C63,19-200 (3
12ASY S Conlipuration:

= Probe: EXIDWV4 - SNT435; ConvF(7.45, 745, T.45); Calibrated: 9262016

o Bemsor-Surtace: dmm (Mechanical Surluce | Yetgetion)

+  [lectronics: DAL Snt330 Calibrated: 17102017

= hiztem: Trple Flat Phastan 3.1C; Tpe: D 000 B3] A Serial: 116171

= Measurement SW: DASYS2, Version 52,10 0% SEMCAD % Yopsion 14.0,10
[7417)

Dipole Calibration/Zoom Scan (Ta 7271 (7x7aT0C0ube 0 Mezsirement arid: dx=5pun
dy=S5mem, d»—5mm I
Reference Value = 102.1 Vim; Power Diilt = -0.01 dB

Peak SAR (exirapolated) = 27.8 Wikp

SAR(T g) = 131 Wikg: SAR(I0 5= 6.1 Wikg

Maximum value of SAR imeasured) - 22,0 Wiks

di = o

1]

|
452
-4, 4

REAT

-168.70

b

-22.52 23 e Srakis I

0 dB = 2200 Wilig = 13.42 dB W/l
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Impedance Measurement Plot for Head TSL

WL Lo Meg 10.0tce S ReT O, 00098 TEI]

=

| L p— =
M 340 G S, 485 T

A 0o

| 20068

T 3
i =
. 2
40,00 “--/
T e =
M =L seith (Rl scale Loaiun TRDopall -
>l 2.AAeS0D G4 BLLPET R L, 9ELdn TM.RRpR -
-
| ;,a’
I 3
! L
|
- I =il
1 skt FEVEIn =
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IEASYS Validation Report for Body 151 IRabee: 00| 2017
Test Lahoratory: CTTL, Bedjing, Clinn
DLUT: Bipole 2450 MHz; Uype: D2450V2: Serial: D2450¥2 - 5N: 738
Cenmmmnication Systers: LD B, CW; Frequency: 2450 Milz Duty Cyile: 171
ediom parsmeters used: £= 2450 MHz o= 1 582 Simy = 3251 p- 1004 k,g-".'?:?‘
Phootom section: Cotler Section
Measurement Standard; DABYS (TEEEAECANST (63,19-2007)
TXASYS Configaration:

#  Probe: EX3004 - 8N7431 ConF(7.dn, 746, 7465 Calibrated: 9526201 (%

e Seoser-Burface: Ldmm (Mechanical Surface Detection)

¢ Fleetronics: DAED Sal330; Caliheatad: 171052017

o Phartom: Triple Flar Phaolem 3,10 Dvper QUXYOGH PS1 CA Semal: 116100

= Messuement 3W: TIASYI2, Version 52,10 (0 SEMUATD ¥ Version 146,10
(7417}

Dipole Calibration’Zocm Sean (Fa7«T) (a7 TW0ube 0 Messuroment erid: dx=5mum,
dy==2mim. dz—5mm

Reforenes Value = 96.41 Vim: Power Drife = -0.03 dB

Peuk SAR (extrapoleted) = 27,8 Wik

SART £) =132 Wihku; SAH(I p) =61 Wik

Maxiirn value of SAR (messured) =223 Wik

dB r = A
0
1-.1.39 ‘
.76
1315 ‘
A7.53

L
2191 |

0 dB =22.3 Wikg = 13.48 dBW/kg

Cerlificare Mo; Z17-9714i) Page 7ol s

The State Radio_monitoring_centerTestingCenter (SRTC) Page number:108 of 109
Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



SRTC

The State Radic_monitoring_conter Testing Center

ElzFr SN Rl

No.: SRTC2020-9004(F)-20082801(H)
FCC ID:2ARXN-FC2

In Caflaboration with

=
é T.
=777 s e a
e~ CALIBRATION LABORATORY
Aabd: Mo S 1 Wi Boad, aidinn s, Beijing L %L, Civina
Gl B DRI -oTy Fax . +8e-| 06230432500
E-mall: cllitcinasl o hedpcita clinact. cr

Impedance Meazursment Plot for Body TSL

TC 511 Lcc wag 16.53007 isF . GfeE [P - — .
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