Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Iimpedance, transformed fo feed point 55.5 L -6.4 L

Return Loss -21.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.349 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 foree must be applied to the dipole arms, because they might bend or the seldered connections near the
teedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASY5 Validation Report for Head TSL

Date: 26.10.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V2; Serial: D450V2 - SN: 1024

Communication System: UID 0 - CW; Frequency: 450 MHz )
Medium parameters used: f = 450 MHz; 6 = 0.87 S/m: & = 43.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN3877; ConvF(10.58, 10.58, 10.58) @ 450 MHz; Calibrated: 31.12.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 26.06.2020
 Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serial: 1002
e DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 44.73 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.90 W/kg

SAR(1 g) = 1.22 W/kg: SAR(10 g) = 0.809 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 30mm)

Ratio of SAR at M2 to SAR at M1 =64.1%

Maximum value of SAR (measured) = 1.65 W/kg

0dB=1.65W/kg=2.17 dBW/kg

Certificate No: D450V2-1024_0Oct20 Page 5ol 6



Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Chject

Calibration Frocedure(s)

D750V3 - SM: 1104

FF-Z11-003-01

Calibration Procedures for dipale validation kite

Calibration date:

Ciciober 14, 2020

This calibration Certificate documents the traceabilty to national standards, which realize the physical unils of
megsurements(S1). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate,

All calibrations have been conducted in the closzed laberatory facility: environment temperature(22:3)°C and

humidity<70%.

Calibration Equipment used {M&TE critical for calibration}

Primary Siandards IC# Cal Date(Calibrated by, Cerlificate No.} Scheduled Calibration
Power Meter NRF2Z 106276 12-May-20 (CTTL, No J20X(2965) May-21
Power sensor NRPGA 101369 12-May-20 (CTTL, No.J20X02865) May-21
ReferencaProbe EX30V4 | SN 3617 30-Jan-20{SPEAG No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-2I{CTTL-SPEAG,No. Z20-60017) Feb-21
Sacondary Standards Ic # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer ESOTIC | MY46110673  10-Feb-20 (CTTL, No.J20X30515) Feb-21

Name Functian Sighature

Calibrated by: Zhao Jing SAR Test Engineer 'ﬁﬁ

Reviewad by Lin Hao SAR Test Engineer ‘Vq:F a‘%

Approved by Qi Dianyuan SAR Project Leader =T

Issued: Dotaber 22, 2020
This calibration cerlificate shall not be reproduced except in full without written approval of the laboratory.

Centificate Na: Z20-50393
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CALIBRATION LABORATORY

Add: M1 Xueyuen Rowd, Heddivn Districy, Beijing, 100191, China
Tel; =86~ 0-62304633-2079 Fex; +86-10-62304633-2 204

E=mpil; el chinottl.com btipoftwoann chilnatcl.on
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A, not applicable or not measured

Calibration is Perfermed According to the Following Standards:

a} |EEE Sid 1528-2013, “\EEE 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 nexi to the ear (Frequency range of 300MHz to
&GHz)", 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 fo BGHz)", 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:

« Measurement Conditions: Further details are available from the Validation Repart at the end
of the ceriificate. All figures stated In the certificate are valid at the frequency indicated.

« Antenna Paramelsers with TSL: The dipole is mounted with the spacer to position its feed
point exagtly below the center marking of the flat phantom section, with the arms otiented
parallel to the body axis.

» Feed Point Impedance and Retun Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
meaasurement at the SMA connector to the feed point. The Relurn Loss ensures low
reflacted power. No uncertainty requirad.

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

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

+» SAR normalized: SAR as measured, nortnalized to an input power of 1 W at the antenna
connectar.

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

The reparted uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomnal distribution
Corresponds to a coverage probability of approximately 95%.

Ceartificate Mo: Z20-60393 Page 2 of &
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‘ CALIRRATION LABORATORY
Add: MNa.51 Xueyuon Road, Haidiun District, Betjing, 100121, China
Tel: +86-10-5230463 32079 Fox: HE6-19-62304035-1504
E-mail: etligehinubil com hnpe/fwvowchinatil.cn

Measurement Conditions
DASY syslem conliguration, as far as not givan on page 1.

BASY Varsion DASYE2 W52, 10.4
Extrapolation Advanced Extrapolalion
Phantom Triple Fiat Phanlom 5.1C
Distance Dipols Canter - TSE 15 mm with Spacer
Zoam 5¢an Rasolutlon dx, dy, dz = 3 mm
Fraguency 760 MHz £ 1 MHz
Head TSL paramsters
The following parameters and calculaiiens were appled.
Temperatura Parmittivity Conductivity
Naminal Head TSL parameters 22.0°C 4118 0.58 mho/m
Maasured Head TSL parmmeters (Z2.0+02)"C MTL8% G817 mhaim £ 6 %
Haad TSL temperature change during test =1.0°C — —
SAR result with Head TSL
SAR averaged ovar 1 cm’ (1 g)of Head TSL Condition
SAR messured 250 mYW inpul power 2.1 Willkg
SAR for nominal Head TSL prramelers normalized ko 1w B.A0 Wikg £ 18.8 % {k=2)
SAR avaraged over 10 cm’ {10 g) of Head TSL Condition
SAR messurad 250 mW inpul powar 1.44 Wikg
SAR for mominal Head TSL parameters normalizad ko AW 5.70 Wikg £ $B.7 % {k=2)

Certificate Mo: Z20-60393 Page 3 of &



® in Colleboration with

T77r, .85 € 3 9

ChllBRATHON LARGRATORY
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Fel HB6e-1-02304633 2072 F; 80 1-p2304633-1304
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Appendix (Additional assessments outside the scope of GNAS L0570}

Antenna Parameters with Head TSL

Impedance, iransformed to leed point 53.7{1- 1.630

Ratum Loss -26.2d8
General Antenna Parametars and Design

Electrical Delay {one direclion} 0.801 ns

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

be measured.

The dipole is made of standard semisigid coaxial cable. The center conductor of the feeding line is directly
connected to the second am of the dipole. The antenna is therefora short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipols arms in order to improve matching when loaded
acrording to e posilion as explained in the "Measuremant Conditions” paragraph. The SAR data are not

affected by this change. The ovarall dipole length is still according to the Standard.

No excessive force must be applisd to the dipcle arms, because they might bend or the soldered

connections near the feadpoint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Cerificule Mo: Z20-40303
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CALIBRATHOMN EABORATORY

#dd: Mo 31 Xusyuen Road, Haidiun Diswrict, Beijing, 100191, Chino
Tel: Hi6=1 062 30463 3-2079 Fax: +30-1{-62304633-2504

E-mail: ctlEchinaileom htip:wwwehingitl.on
DASYS Validation Report for Head TSL Date: 10.16.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - 5N: 111
Communication System: UID §, CW; Frequency: 750 MHz; Duty Cycle: 1:i
Medium parameters used: f = 750 MHz; o = 0.905 S/m; &- = 41.7; p = 1000 kg/m3

Phamom section: Right Szction
DASYS Configuration:

¢ TProbe EX3DV4 - 5N3617: ConvF(10,07, 10.07, 10.07) @ 750 MHz; Calibrated:
2020-0(-30

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

« Electionics: DAE4 Sn771: Calibrated: 2020-02-10

= Phantem: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serials 1062

«  Measurement 5W: DASYS2, Version 32,10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 54 36 V/m: Power Dnift = -0.03 dB

Peak SAR (extrapolated) = 3.04 Wikg

SAR(] g) = 2.13 Wikg; SAR(10 g) = 1.44 Wikg

Smallest distance frotn peaks to all points 3 dB below = 18.4 mm

Ratic of SAR at M2 to SAR at M1 = 69.%%

Maximum value of SAR (measured) = 2.75 W/kg

dB
o

-1.90

-3.B1

5.71

-1.62

4.52

0 dB = 2.75 Wikg = 4.39 dBW/kg

Certificate No: 220-50393 Poge 5 of &
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Impedance Measurement Plot for Head TSL
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Client

CALIBRATION CERTIFICATE

Dbject DB35V2 - SN; 4d023

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

Calibration Procadures for dipole validztion kits

Calibration date: October 16, 2020
This calibraticn Certificate decuments the raceability to national standards, which realize the physical units of

maasurements{Sl}. The measurements and the uncersinties with confidence probability are given on the following
pages and are part of the certificate,

All calibrations have been conducted in the clozed laboratory facility: envirenment temperatureizasarc and
humidity<70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards Ic # Cal Dale{Calibrated by, Certificats No.) Scheduled Calibration
Power Meler NRP2 1B27E 12-May-20 (CTTL, No.J20X029859) May-21
Power sensar  NRPBA 101389 12-May-20 (CTTL, No.J20X02965) May-21
ReferenceProbe EX3DW4 | SN 3817 30-J2n-20{SPEAG No.EX3-23517_Jan20) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-SPEAG,No. Z20-50017) Feb-21
Secondary Standards D # Cal Data{Calibrated by, Certificate Na} Scheduled Calibration
Signal Generator E4438C | MY40071430  25-Feb-20 (CTTL, No.J20X00516) Fab-21
MNetworkAnalyzer ES071C | MY451106873  10-Feb-20 (CTTL. No.J20X00515) Feb-21

Mame Funclion Signaiure

Calibrated by: Zhao Jing SAR Test Engineer { i/

STl E Lin Hao SAR Test Engineer TﬁF %

Approved by: Qi Dianyugn SAR Project Leadsr d:::—-E;v/‘ﬁL,,

Issued: Qctober 22, 2020
This calibration certificala shall not be reproduced except in full without written approval of the aboratory.

Cerificate No Z26-60394 Page 1 of 4
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CALIBRATION LABORATORY

Add: No.51 Xucywoo Road, Haidion Tisincy, Beijing, 100191, China
Tel: +Ba-10-52304613-2079 Fox: +56-10-62304635-250d

E-maif: eiil/#chinLiil.com htip:/fwww.chinutilen
Glossary:
TSL tizsue simulating liquid
ConvF sensitivity in TSL{ NORMx, y.z
N/A not applicable or nat measured

Calibration 1s Performed According to the Following Standards:

a) |IEEE Sid 1528-2013, “|[EEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from VWireless
Coemmunications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific abserption rate of human
exposure to radio frequency fields from hand-held and bedy-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
B6GHz)", July 2016

c) |[EC 62209-2, "Procedure to measure the Specific Absorpiion Rate (SAR) For wirglass
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

dy KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4!5 Gystem Handboak

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions; Further details are available from the Validation Reper at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

s Anlenna Parameters with TSL: The dipole 1s mounted with the spacer to posltion its feed
point exactly below the center marking of the flat phantem section, with the arms oriented
parallel to the body axis.

« Feed Point impedance and Refum Loss: These paramelers are measured with the dipole
positioned under the liquid filed phantom. The impedance staied is transformed from the
measurement at the SMA connectar to the fead point. The Retum Loss ensures low
reflected power. No uncertainty required.

+ Electrical Dalay: One-way delay between the SMA connector and the antenna feed point.
Mo unceriainty required.

» SAR measured: SAR measured at the stated antanna input power.

« SAR normalized: SAR as measured, nommallzed 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 uncerainty of
Measuremeni multiplied by the coverage factor k=2, which for @ nommal distribution
Corresponds to a coverage probahility of approximately 85%.

Certificate Wo: Z20-60394 Page 2 of 4
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#dd: Wo.51 Xucyuan Roud, Haidian Digiric, Beijing, 100191, Chine
Tel: +H6=10-0230 6352074 Fr; +HiG-10-62 30463 3-1504
E-mail: ctil@mchinattleom hitp/ wwewchinottl.en

Measurement Conditions
DASY system configuration, a5 Far 25 nob given on paps 1.

DASY Version DASYSZ W5Z.10.4
Extrapolation Advanced Extrapolation
Phantorm Triple Flat Phantom 5.1C
Distance Dipote Genter - THL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraquency B35 MHz £ 1 MHz
Head TSL parameters
The follawing paramalers and calculations were spplled.
Temperature Permittlvity Conductivity
Nominal Head T5L paranwiars 220°C 415 0.90 mhom
Measured Head TSL parameters (2202020 °C NT7£6% 091 mha'm =6 %
Head TSL tomperature change during test «|.0°C — —

SAR result with Head TSL

SAR averaged ovard cm’ (1 g} of Head T3L Condilion

SAR measurad 250 mw input power 2.25 Wikg

SAR for nominal Head TSL parametars normalized ko W 9.38 Whkg & 10.8 % (k=2}
SAR averaged over 10 c#r’ (10 g} of Hoad TSL Condition

SAR measured 250 m\W input power 1.57 Wikg

SAR for romingl Head TSL parameters normalized o 1W 625 Wikg 1 18.7 % (k=2}

Cenlifeate Mo: 220-60394 Page % of o
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Tel: +h6~-11-62304633-200Y Fuur +88-110-02304633-2504
E-mail: citli@chingttl.com hipziiwwns chinalllen

Appendix {Additional assessments outside the scope of CNAS L0O570)

Antenna Parametsrs with Head TSL

Impedance, transformed 1o feed point 52,80 2,370

Relurn Loss - 28348

Genaral Antenna Parameters and Design

Elzctnical Delay {one direclion} 1254 ns

After long t=rm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be mzasured.

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

No excassive force must be applied o the dipole arms. becawuse they might bend or the soidersd
connections near the feedpeoint may be damaged.

Addltional EUT Data

Manufaciured by SPEAG

Certificate No: Z20-50304 Page 4 of &
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DASYS Validation Report for Head TSL Date: 10.16.2020
Test Laboratory: CTTL, Beijing, China
DUT'; Dipole 835 MEHz; Type: D835V2; Serial: DA3SY2 - SN: 44023
Communication System: UID 9, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: £ = 835 MHz; ¢ = 0.90% 8/m; & = 41.68: p = 1000 kg/m?
Phantom scetion: Right Section
DASYS Configuration:

» Probe: EX3DV4 - §N3617; ConvF(9.66, 9.66, 9.66) @) 835 MHz, Calibrated:
2020-01-30

» Sensor-Surface: 1 4Amm {Mechanizal Surface Detection)

v Electronics: DAE4 Sn?71; Calibrated: 2020-02-10

»  Phantotn: MFP_V35,1C (20deg probe tilt); Type: QD 004 P51 Cx; Serial: 1062

»  Mecasurement SW: DASYSZ, Version 52,10 (4); SCMCAD X Versien 14.6.14
(7433

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

Reference Value = 58.02 Vim; Power Drift =-0.03 dB

Peak SAR (extrapolated} = 3.40 W/kg

SAR(] g) = 2.36 Wike; SAR(10 g) = 1.57 W/kg

Smallest distance from peaks to all poinis 3 dB below = 17 mm

Ratic of SAR at M2 to SAR at M| = 69.4%

Maximum value of SAR {measured} = 3.08 Wikg

0 dB = 308 W/kg = 4.85 dBW/kg

Certificate No: Z20-60394 Pzpe 5 of &
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Impedance Mesasurement Plot for Haad TSL
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China %, o CALIBRATION
Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 “Dorfypl W CNAS L0570
E-mail: cttl@chinattl.com hitp://www.chinattl.cn

Client SRTC Certificate No:  Z20-60357

CALIBRATION CERTIFICATE

Object D900V2 - SN:171

Calibration Procedure(s) FF-Z211-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 17, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL, No.J20X02965) May-21
Power sensor NRPBA 101369 12-May-20 (CTTL, No.J20X02965) May-21
Reference Probe EX3DV4 | SN 3617 30-Jan-20(SPEAG,No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-20(CTTL-SPEAG,No0.220-60017) Feb-21
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ES071C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer

Reviewed by: Lin Hao SAR Test Engineer

Approved by: Qi Dianyuan SAR Project Leader

Issued: Septembéf:,-‘zﬁ;‘ 2@.'}.0 T
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60357 Page 1 of 6
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CALIBRATION LABORATORY

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

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

Calibration is Performed According to the Following Standards:

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

b) IEC 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:

o 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.

o 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 SARfor 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

Fax: +86-10-62304633-2504

DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz=5 mm

Frequency 900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 415 0.97 mho/m

Measured Head TSL parameters (22.0+02)°C 41.8+6 % 0.97 mho/m+6 %

Head TSL temperature change during test =1.0°C -—- -——
SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.72 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

10.9 Wikg £ 18.8 % (k=2)

SAR averaged over 10 ¢m” (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.75 Wikg
SAR for nominal Head TSL parameters normalized to 1W 7.00 Wikg £ 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 49.10- 6.69j0

Return Loss -23.4dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.271 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

Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL Date: 09.17.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V?2 - SN: 171
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; ¢ = 0.973 S/m; & = 41.82; p = 1000 kg/m’
Phantom section: Center Section
DASY5 Configuration:

= Probe: EX3DV4 - SN3617; ConvF(9.56, 9.56, 9.56) @ 900 MHz; Calibrated:
2020-01-30

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn771; Calibrated: 2020-02-10

» Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

* Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 59.63 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) =4.13 W/kg

SAR(1 g) = 2.72 W/kg; SAR(10 g) = 1.75 W/kg

Smallest distance from peaks to all points 3 dB below = 16.3 mm

Ratio of SAR at M2 to SAR at M1 = 65.6%

Maximum value of SAR (measured) = 3.67 W/kg

dB
0

-2.23

-4.46

-8.92

-11.15

0 dB =3.67 W/kg = 5.65 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client SRTC Certificate No:  Z20.60395

CALIERATION CERTIFICATE

Cbject D1450v2 - SN; 1065

Calibration Procedure(s) FF-Z41-003-01

Calibration Progedures for dipole validation kit

Callibration date: Octobar 18, 2020
This calibration Cerlificate documants the traceability to national standards, which realize the physical units of

measurements{Sl). The measurements and the uncartainties with confidence probablity are given on the following
pages and are part of the cerificate,

All calibrations have been condusted In the closed laboratory facility. environmant temperature(2213c and
humidity<70%.

Calibraticn Equipment used (M&TE critlcal for calibration)

Prirnary Standards iC# Cal Date{Calibrated by, Certificaie No.) Scheduled Calibration
Power Meter NRP2 106276 12-May-20 {CTTL, No.J20X02365) May-21
Powsar sensor  HRPEA 101369 12-May-20 {CTTL, No.J20X025865) May-21
ReferencaProbe EX30DV4 | SN 3817 30-Jan-20{SFPEAG No.EX3-3617_Jlan20) Jan-21
DAE4 Sh 771 10-Feb-20{CTTL-SPEAG, No.Z720-50017) Feb-21
Secondary Standards I # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 25-Fab-20 {CTTL, No.J20X00516) Feb-21
NeiworkAnalyzer ESO7TIC | MY46110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signatura

Calibrated by: Zhao Jing SAR Test Enginesr Z

Reviewed by: Lin Hao SAR Test Engineer THT%

Appraved by: Qi Dianyuan SAR Project Leader = I

Issued: October 22, 2020
This calibration certificate shall not be reproduced except In full without written approval of the lzboratory.

Certificate No: Z20-6039% Pape 1 of &




r“’ In Collaberation with
T77 s p e a8 g .
CALIBERATICON LABTRATORY
Add: Wn 51 Xoeyum Rond, Hnidion Disrict, Beifing, 100191, China
Tel: +86-10-62304633-2079 Fax: +B6-10-6230:4633-2504

E-muil: crl®ehinattl.com hitpz/fwwwchinattl .o
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL f NORMx,y.z
N/A not applicable or not measured

Calibration Is Performed According to the Following Standards:

a) |[EEE Std 1528-2013, “IEEE Recammended Practice for Determining the Peak
Spatiai-Averaged Specific Absamption Rate (SAR} in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

k) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radic frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next ta the ear (Frequency range of 3D0MHz to
B6GHz)", July 2016

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wirsless
communigation devicas used in close proximity io the human body (frequency range of
IGMHz to BGHZY, March 2(H0

d) KDB885664, SAR Measurement Requirements for 100 MHz o & GHz

Additional Documentation:
&) DASY4/S Systern Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Conditions: Further detailz are available from the Validation Report at the end
cf the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

s Antanna Parametars 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 amms oriented
paralial to the body axis.

+ Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transfarmed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflacted power. Na uncertainty requirad.

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

s SAR measured. S3AR measured at the stated antenna input power.

v 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 resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distributien
Corresponds to a coverage praobability of approximaltaly 85%.

Certiltcnle No: Z20-60395 Page 2 of &
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Measurement Conditions
DASY sysiem configuration, as far 8s not given on page 1.

DASY Yarzian DASYE2 W52.10.4

Extrapolation Advanced Extrapolalion

Phangom Triple Flat Phanlom 5.106

Distance Dipale Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1450 MHz = 1 MHz
Head TSL parameters

The following parameters and calculalions were applied,
Temperature Parmittivity Conductivity

Mominal Head TEL parameters 220°C a0.5 1.20 mhofm

Maaswad Head TSL parameters (220+02)°C 399+6% 118 mho'm £ 6 %

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

SAR avaraged ovar1 cm’ (1 g) of Head TSL Condltion

SAR measured 250 Wy inpul power 7.07 YWikg

BAR for nominal Head TSL paramaters normalized 1o 1YW

2B.4 Wikg £ 18.8 % (k=2)

SAR averaged over 10 o’ (10 g} of Head TSL Condition

SAR measured 250 myW input power

3.98 Wikg

S5AR for numinal Head TSL paramelers narmalized fo 1W

16,0 Wikg £ 18.7 % (k=2)

Cerlificate Mo: Z20-60395 Bape 3 of 6
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Append|x (Additional assesaments cutside the scops of CNAS LO570)

Antenna Parameters with Head TSL

Irnpedance, transformad to faed point 52 40 -1.35 i}

Retum Loss -31.5dB

General Antenna Parameters and Design

Electrical Delay {one direction) 14232 ne

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

The dipole is made of siandard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of tha dipole. The antenna is therafore shart-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms In arder ko improve matching when loaded
aceording o the posiion as explained in the "Measurement Conditions” paragraph. The SAR data are not
affactad by this change. The overall dipole length is still according to the Standard.

No excessive force must be appliad Lo the dipole anns, because they might bend er the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufacturad by SFEAG

Cemificate Mo: 22060305 Page 4 of &
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DASYS Validation Report for Head TSL Date: 10.16.2020
Test Laboratory: CTTL, Beljing, China
DUT: Dipole 1450 MHz; Type: D1450V2; Serial: D1430V2 - SN: 1063
Communication System: UID 9, CW; Frequency: 1450 MHz: Duty Cycle: 1:1
Medium paramgters used: £ = 1450 MHz; o = 1.186 5/m; & = 39.87; p = 1000 kg;"m3
Phantom section: Right Section
D4 8Y 5 Confipuration:

« Probe; EX3DV4 - SN3617; ConvF(8.72, 8.72, 8.72) @ 1450 MHz; Calibrated:
2020-01-30

+ Sensor-Surface: 1.4mm {Mechanical Surface Detection}

+« Electronics: DAE4 Sn771; Calibrated; 2020-02-10

s Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P31 Cx; Serial: 1062

s+ Measurement SW: DASYS2, Version 32,10 (4); SEMCAD X Version 14.6.14
(7433)

System Performance Check/Zoom Seun (7x7x7) (7x7x7)/Cuhe (: Measurement grid:
dx=3mm, dy=3mm, dz=3mm

Reference Value = 91,90 V/m; Power Drifi = -0.01 dB

Peak SAR (extrapolated) = [2.3 W/kg

SAR(1 g) = 7.07 W/kg; SAR{10 g) = 3.98 W/kg

Smallest distance from peaks to all points 3 dB below = 11 mm

Ratio of SAR at M2 to SAR at M1 = 58.1%

Maximum value of SAR (measured) = 10.4 W/kg

-2.93

0 dB=10.4 W/kg = 10.17 dBW/kg

Cenlificate Wo: Z20-60393 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

D1800V2 - SN: 2d084

FF-Z11-003-01
Calibration Procedures for dipole validation kits

September 18, 2020

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

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°c and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL, No.J20X02985) May-21
Power sensor NRPBA 101369 12-May-20 (CTTL, No.J20X02965) May-21
Reference Probe EX3DV4 | SN 3817 30-Jan-20(SPEAG,No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-20(CTTL-SPEAG,N0.Z20-60017) Feb-21
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer E5071C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer }é i/

i e '::I.'gi'." ‘' " b .‘ “ : o,

Reviewed by: Lin Hao SAR Test Engineer f .';-.‘s-“[é\'it?}[

H.‘x_: A ‘-‘:{'.l‘

Approved by: e *
MPIRVRG: bY: ' Qi Dianyuan SAR Project Leader AP

Issued: Septembet 22, %020 =)
This calibration certificate shall not be reproduced except in full without written approval of the'laboratory.
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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
8GHz)", July 2016

c) [EC 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.

» 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.

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 distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z20-60358 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 402+6% 1.39 mho/m+ 6 %
Head TSL temperature change during test <1.0°C -— —
SAR result with Head TSL
SAR averaged over1 c¢m’ (1 g) of Head TSL Condition
SAR measured o 250 mW input power 9.67 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.9 Wikg = 18.8 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.11 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.3 Wikg £ 18.7 % (k=2)

Certificate No: Z20-60358 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.90-2.71]0Q

Return Loss -30.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.075 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

Manufactured by

SPEAG

Certificate No: Z20-60358
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DASYS Validation Report for Head TSL Date: 09.18.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1800 MHz; 6 = 1.39 8/m; & = 40.2; p = 1000 kg/m’
Phantom section: Right Section
DASYS5 Configuration:

 Probe: EX3DV4 - SN3617; ConvF(8.2, 8.2, 8.2) @ 1800 MHz; Calibrated:
2020-01-30

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

» Electronics: DAE4 Sn771; Calibrated: 2020-02-10

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

* Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.62 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 9.67 W/kg; SAR(10 g) = 5.05 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 =53.1%

Maximum value of SAR (measured) = 15.2 W/kg

dB
0

-3.47

-6.94

-10.40

-13.87

-17.34

0 dB = 15.2 W/kg = 11.82 dBW/kg

Certificate No: Z20-60358 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABORATORY CN As

Add: N.51 Xveyum Roud, Maidian District, Beijing, 100191, Ching “-:,/F'\\v\
Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 “Aerlgh
E-muil: etli@chinatileom hitp-Awaww.chinnttlcn
Cliant SRTC Cerilficate No:  Z220-6D03896

HERT
ARE A

CALIBHF«TIDH
CHAS L0570

CALIBRATION CERTIFICATE

Object

Calibration Procadure(s)

Calibration date:

020002 - SN: 1008

FF-Z11-003-01
Calibration Frocedures for dipole validation kits

Oclober 14, 2020

This calibration Cerificate documents the traceabllity to national standards, which realize the physical units of
measurements(Sl). The measuraments and the uncertainties with confidence probability ars given on Lhe following
pages and are part of the cenificate.

All calibrations have been conducted in the closed Iaboratory facillty: smwvironment tamperature2213)C and

humidity=<70%.

Calibration Equipment used (MATE critical for calibration)

Frimary Standards ID# Cal Date{Calibrated by, Certificabe No.) Scheduled Calibration
Fower Meter NRPZ2 106276 12-May-20 (CTTL, No.J20X02585) May-21
Fowar sengor  NEPSA 101369 12-May-20 (CTTL, Ne.J20X02965) May-21
ReferenceProbe EX3DV4 | SN 3617 J0-Jan-20{SPEAG No.EX23-3817 _Jan20) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-5PEAG,N0.Z20-50017) Feb-21
Secandary Standards ID# Cal Date{Calibrated by, Certificate No.) Schaduled Calibration
Signal Generator E4438C | MY4€071430 25-Fab-20 (CTTL. Na.J20X00518) Fab-21
NetworkAnslyzer ES071C | MY46110873  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Narne Function Signature

Galibrated by: Zhao Jing SAR Test Engineer % ﬂ

Reviewed by. Lin Hao SAR Test Engineer m?,%

Approved by: 21 Dlanyuan SAR Project Leader B A

Ieguad. Octaber 22, 2020

This calibration certificate shall not be repraduced except in full without written approval of the laboratory.

Certificate Mo: Z20-60396
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CALIBRATION LABORATORY

Add: Mo.51 Xuevoan Rood, Hxidian Disitict, Beijing, (00191, China
Tel: £B6-10-62304873-2079 Fox: +86-10-63304633-2 504

E-ml: el fchinatil.com hip:/fwwwechingttl.on
lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx v,z
MIA, hot applicable or not measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak
Spatiat-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices; Measurement Techniques”, June 2013

b} IEC 62209-1, "“Measurement procadure 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
GGHz)", July 2018

c) IEC 62209-2, “Procedure to measure the Specific Absormption Rate (SAR) For wireless

communication devices used in close proximity to the human bedy {frequency range of
30MHz to 6GHz)", March 2010

dj KDBE&E5EG4, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation;
e) 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 cerificate. All figures stated in the certificate are valid at the frequency indicated.

« Anlenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the amms ariented
parallel to the body axis.

s Fead 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 ta the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

¢ Elecirical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne uneertainty required,

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

s SAR normalized. SAR as measured, nomalized to an inpui power of 1 VW at the antenna
connector.

o SAR for nominal TSL paramelers: The measured TSL parameters are used to calculale 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 55%.

Certificate Mo: Z20-80394 Fope 2 of ¢
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CALIBRATION LABORATORY

Add: Mo.51 Xeevusn Eoad, Haidian Distdce, Beijing, 100191, Chinn

Tel: +86-10-62304533-2079
E-onail: etlfebinatil.com

Measurement Conditions

Fax: +B6-10-623044633-2 504
hitgrffwww.chinotil.cn

DASY system configuralion, as far as nol given on page 1.

DASY Version DAEYS2 WE210.4
Extrapolation Advanced Exlrapolation
Phantom Triple Flat Fhantom 5.1C
Dlstanca Dipokz Center - TSI 10 mm wilh Spacer
Zaoom Scan Resolubion iz, dy, dz =5 mm
Frequency 2000 MHz + 1 MH=z
Head TSL parameters
The kollowlng parameters and calculalions were applied.
Temperature Parmittivity Conductvity
Hominal Head TSL parameters 220°C 40.0 1. 40 mhe/m
Mpazured Head TSL parameters Z20+02°C 412+ 6% 1.41 mho/m +6 %
Haad TSL tamparature change during test =1.0°C
SAR result with Head TSL
SAR averaged over1 ¢m’ {1g) of Head TSL Conditian

SAR measured

250 mW input power

10,2 Wikkg

SaR for nominal Head TSL paramalars

nomalized to 1YY

41.0 Wifkg + 18.2 % [k=2)

SAR averaged over 10 ¢4 {10 g) of Head TSL Conditian
SAR measured 250 mW ingut power 5.12 Wikg
SAR for nominal Head TSL parameters normalized ¢ 1 20.5 Wikg £ 15.7 % (=2}

Certificate No: 220.60304
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CALIBRATICON LABCGRATORY

Add: Wa.51 Xuevunn Road, Heidian District, Beijing, 100091, Chinn
Tel: +B6-10-6230483 32073 Fax: +86-10-61304633-2504
C-mouil: ettlerchinultl.com hitp: wenvchinobilen

Appendix {Additional assessments cutside the scope of CNAS LOST0)

Antenna Parametars with Head TSL

Impedance, ransformed te fead polnt 45 4} 2 46|01

Relum Loss -31.54p

General Antanna Parametars and Dasign

Elecdrical Delay {one direckinn) 1.048 ns

After long e use with 100W radiated power, only & slight warming of the dipole near the feedpoint can
he measured.

Tha dipcle is mads of standard semirigid coaxial cahla. Tha canier conducior of the feeding line is directly
connected to the second amm of the dipole. The antanna is therefore short-clreuited for BC-signals. On some
af 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 siill according to the Standard.

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

Additional EUT Data

Manufaciured by SPEAG

Certificale Not Z20-60356 Pagz 1 of &
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CALIBRATION LABORATDRY

Add: No.51 Xwevuon Road. Hoidiun Tisirict, Beijing. 100191, China
Tel: +RA-10-R2304053 3-2070 Fax: —Bo-10-62304433-2504
E-mnil: crib@chinatl.oom http A ehial]l.cn

DASYS Validation Report for Head TSL Date: 10142020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1009
Commurication Sysiem: UID 0, CW; Frequency: 2000 MHz; Duty Cyele: 1:1
Medium parameters used: f= 2000 MHz; o = 1.406 S/m; g = 41.15; p = 1000 kg/m®
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.25, 8.25, 8.25) @ 2000 MHz: Calihrated:
2020-01-30

» Sensor-Surface; | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn771; Calibrated: 2020-02-10
+ Phantom: MFP_Y35.1C (20deg probe tilcy; Type: QD 000 P51 Cx; Serial; 1062

»  Measurement SW: DASY52, Version 52,10 {4); SEMCAD X Version 14.6,14
(7483)

System Ferformance Check/Zonm Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Vaiue = 103.4 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 19.5 Wkp

SAR(1 g) = 10.2 W/kg; SAR(I0 g} = 5.12 Wikg

Smallest distance from peaks to all peints 3 dB below = 9.5 mm

Ratio of SAR at M2 to SAR at M1 = 52,5%

Maximum value of SAR {measured) = 16.2 Wikg

dB
]

-3.?1
1 -7.42

-11.14

-14.85

-1B.56

bdB=16.2 W/kg =12.10 dBW/kp

Certilicate Na: Z20-60396 Fage 5 of 6
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CALIBRATION LABORATORY
Add-No.51 Xueyuan Raad, Haidion District, Beijing, 19091, Cline

Tel: +86-10-6230463 1-2{79 Fiwe; +86-10-61304633-2504
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABORATORY

Add: No.51 Xucyuan Reod. Haidian Districl, Bejing, 100191, Chine %7 77—aaa® p— CALIBRATION
Tel: 4B6-10-62304633-2070  Fax: +86-10-62304533-2504 Wb o™ CNAS L0570
F-mail: eitl@ehitnetl.com hope v, clinanLen

Client SRTC Cedificate No:  Z220-80397

CALIBRATION GERTIFICATE

Object D2450V2 - SN* 738

Callbraticn Procedura(s) FE-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration dats: Dctobar 13, 2020

This calibration Cerlificate documents the traceability to paticnal standards, which reafize the physical vnits of
measurernents(Sl). The measurements and the uncertainties with confidence probability are given on the fallowing

pages and are part of the certificate.

All calibralicns have been conductad in the tlozed laboratory facifity: environment temperature(22s3)°C and
humnidlity = 705%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Gal Date{Calibrated by, Cerlificate No.) Scheduled Calibraticn
Power Matar NRP2 106276 12-May-20 {CTTL, No.J20X02985) May-21
Power sensor  NRPBA 101369 12-May-20 (CTTL, No.J20X02985) May-21
ReferenceProba EX3DV4 | SN 3617 30-Jan2{SPEAG No.EX3-3817_Janz0) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-5PEAG Mo Z20-60017) Feh-21
Secondary Standards IC# Cal Daig{Calibrated by, Certificate No.} Schedulad Calibration
Signal Generator E4438C | MY45071420 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ES071C | MY46110873  10-Feb-20 (CTTL, No.J20X0051 B) Fab-21

Name Function Signature

Calibrated by. Zhao Jing SAR Test Engineer ,gf_{

Reviewed by: Lin Hag SAR Test Enginger ﬁF%

Approved by: QI Dianyuan SAR Project Leader be

lssued: October 22, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificare No: Z20-60397 Page 1 of &
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CALERATION LABORATORY

Akl e 51 Xuewuun Rowd, Haidian Dlstret, Befling, 1000%1, Chine
Tel: +ab=-10=-62 b3 32079 Fax: +36-10-62 30446 33-2504

E-mail: ctiligchinati.com hitpeifwww.chinait].cn
Glossary:
TSL tissue simulating liquid
ComvF sensitivity in TSL / NORMX,y.z
NiA nct applicable or net measured

Calibration is Perfermed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Racommended Practice for Determining the Peak
Spalial-Averaged Specific Absorption Rale (SAR) in the Human Head from Wireless
Communications Devices: Measuremant Techniques”, June 2013

b) IEC 6§2208-1, “Measurement procedure for assessment of specific absorption rate of human
axposura to radio fraquancy fields from hand-held and bedy-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHZ)", July 2016

¢) |IEC 62209-2, *Procedure te measure the Specific Absorption Rate {SAR) For wireless

communication devices used in close proximity to the human body {frequency range of
30MHz to BGHz)", March 2010

d) KDB8g5664, SAR Measuresment Reguirements for 100 MHz to 6 GHz

Additional Docurnentation:
e} DASYA!S System Handbook

Methods Applied and Interpretation of Parameters:

s Measuremeni Conditions: Further details are available from the Validation Repert at the end
of the certificate. All figures stated in the cerificate are valid al the frequency indicated.

s Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
paralizl to the body axis.

= Feed Point Impedance and Relurn L ass: These parameters are measured wilh the dipole
positicned under the liquid filled phantom. The impedance staied is transformed from the
meaasurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required,

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

« SAR measured: SAR measured at tha staled antenna inpui power.

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

» SAR for nominel TSL paramefers: 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 nomal distribution
Corresponds to a coverage probability of approximataly 95%.

Certificate No: Z20-60397 Page z of ¢
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CALBRATION LABORATORY

Add: Mo.51 Xueyuen Roaed, Heidian Disincs, Peijlng. 100191, China
Tel: +46-10-62304633-2079 Fox: +86-10-6230M633-2504

E-itwadl: ctli@chinmil.com hip:4'www.chinenl.cn
Measurement Corditions
DASY gyetem configuration. as far as nol given an page 1.
DASY Version DASYSZ V52,104
Exatrapolation Advanced Extrapolation
Phantom Triple Flal Phantom 5.1C
Diatanca Bipols Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, d2 =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parametars
The following parameters and calculations wers appliad.
Temperature Famittivity Conductivity
Hominal Head TSL parameters 220°C G2 1.80 mhofm
Measured Head TSL paramalers (230 +03 "C 00+£8% 1.81 mhofm 26 %
Head TSL temperature change during test <1.0°C o —
SAR result with Head TSL
SAR averaged over1 c#t’ [1 g) of Haad T5L Condilion
SAR measured 250 mW inpul power 13,3 Whka
SAR for norminal Head TSL paramalersa normalized to 1W 53.0 Whkg 2 18.8 % (=2l
SAR averaged over10 ¢’ (10 g) of Head TSL Candition
SAH measured 250 mW input power B.13 Wikg
SAR for nominzl Head TSL parameters nomalized Lo W 24.5 Wikg = 18.7 % |#=2)

Certificate No: £2Q-50307 Page 3 of &
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CALIBRATION LABORATORY

Add: Mo 51 Xeeyuan Road, 1pldon Districe, Eeljlne. 100191, Chinn
Tel: +86- 162304 633-2079 Faux: +§6= [{-62304633- 2304
E-mail; citlachinal.com bt Ao chinubd.en

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameataers with Head TSL

Impedance, fransformed to fead poinl 5330+ 82380

Faturn Loss - 23.1dB

General Antenna Parameters and Design

Elzctrical Delay {one direction) 1.021 ns

After long term use with 100W radlated power, only a slight warming of the dipole near the feedpeint can
he measured.

The dipoles is made of stangard semirigid coaxial cabla. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna ia therefore short-cirpuited for DC-signals. On some
of the dipoles, small end caps are added to the dipale arms in order to Improve matching when loaded
according o the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The everall dipole length ie s8ll according to the Standard.

Mo excessive force must be applisd to the dipole arms, because they might bend or the scldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufaclured by SPEAC

Certificate No: Z20-60397 Page 4 of



Adld: M 51 Xueyuan Roed, Hokdian Disiricl. Beijing, 100121, China
Tel: —86-10-5230:463 32079 Faae: +E6-10-523 0403 3-2504
E-meil: cttl@chinaltl.com hitpet e chinattl.on

DASYS Validation Report for Head TSL Date: 10.13.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Seriak: D2450V2 - 5N: 738
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; 6 = 1.809 $/m; & = 39.02; p = 1000 kg/m’
Phantom section: Center Section
DASYS Configuraiion:

+ Probe: EX3DV4 - SN3617; ConvF{7.65, 7.63, 7.65) {@ 2450 MHz;, Calibrated:
2020-01-30

« Sensor-Surface: |.dmm (Mechanical Surface Detection)
= Electronics: DAE4 Sn771; Calibrated: 2020-02-10
v Phantom: MFP_V5.1C (20deg probe tilt); Type: QD000 P31 Cx; Serial: 1062

+ Measurement SW; DASY 52, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483}

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

Reference Value = 107.2 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) =28.1 W/kg

SAR(1 g)=13.3 Wikg; SAR(10 g) = 6.13 Wikg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 47.7%

Maximum value of SAR {measured) =22.7 Wkg

dB
0

-4.44
-6.86
-13.32

-17.76

-22.20

0 dB =227 W/kg = 13.56 dBW/kg

Certilicata Mo: 220-50397 Pape 5 of &
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Adel: Mi6.51 Xueywan Road, Huidion Digteict, Bedjing, 100191, Chino
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E=mail; ctrli@ chingil.com htip/f www:chinaitl oo

impedance Measurament Plot for Haad TSL
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191 CNAS L0570
Tel: +86-10-62304633-2117
E-mail: emf{@caict.ac.cn http://www.caict.ac.cn
Client SRTC Certificate No: Z22-60449

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1166

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

Calibration Procedures for dipole validation kits

Calibration date: October 19, 2022

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRP6A 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG,No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG,N0.Z222-60007) Jan-23
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer E5071C | MY46110673 14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer L7 ‘g ZJ

Reviewed by: Lin Hao SAR Test Engineer i ﬁ% 7"

Approved by: Qi Dianyuan SAR Project Leader 4=-—'>M

Issued: October 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60449 Page 1 of 6
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emf@caict.ac.cn http://www.caict.ac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMX,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and

Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) 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 flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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.

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz=5mm
Frequency 2600 MHz +1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0 £0.2) € 39.7 £6 % 1.97 mho/m £6 %
Head TSL temperature change during test <1.0 T —_ —_—

SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.8 W/kg
SAR for nominal Head TSL parameters normalized to 1W 55.3 W/kg £18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.24 W/kg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg £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 48.1Q- 7.43jQ

Retum Loss -22.2dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.058 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS Validation Report for Head TSL Date: 2022-10-19
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1166
Communication System: UID 0, CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz; ¢ = 1.968 S/m; & = 39.7; p = 1000 kg/m’
Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN7464; ConvF(7.64, 7.64, 7.64) @ 2600 MHz; Calibrated:
2022-01-26

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

e Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

e Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
e DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 105.7 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 28.5 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.24 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 =48.9%

Maximum value of SAR (measured) = 23.2 W/kg

-4.51

-9.02

-13.52

-18.03

-22.54

0 dB = 23.2 W/kg = 13.65 dBW/kg
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Impedance Measurement Plot for Head TSL
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