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Appendix A.5 Confined Loop Antennas Calibration certificate (CLA13 1019

Calibration Laboratory of Q\\“\\\\UP'/' ", Schweizerischer Kalibrierdienst
Schmid & Partner T

Engineering AG

S
c Service suisse d'étalonnage
S

o~ Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {a/,//@‘\? Swiss Calibration Service
arfl W

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

KCTL (pymste;)

CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Client Certificate No: CLA13-1019_Jun22

Object CLA13 - SN: 1019

Calibration procedure(s)

QA CAL-15.v9
Calibration Procedure for SAR Validation Sources below 700 MHz

Calibration date:

June 03, 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 (22  3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23
Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23
Reference 20 dB Attenuator SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23
Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23
Reference Probe EX3DV4 SN: 3877 31-Dec-21 (No. EX3-3877_Dec21) Dec-22
DAE4 SN: 654 26-Jan-22 (No. DAE4-654_Jan22) Jan-23

Secondary Standards

ID#

Check Date (in house)

Scheduled Check

Power meter E4419B

Power sensor E4412A

Power sensor E4412A

RF generator HP 8648C

Network Analyzer Agilent E8358A

Calibrated by:

Approved by:

SN: GB41293874
SN: MY41498087
SN: 000110210

SN: US3642U01700
SN: US41080477

Name
Michael Weber

Sven Kihn

06-Apr-16 (in house check Jun-20)
06-Apr-16 (in house check Jun-20)
06-Apr-16 (in house check Jun-20}
04-Aug-99 (in house check Jun-20)
31-Mar-14 (in house check Oct-20)

Function
Laboratory Technician

Technical Manager

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

In house check: Jun-22
In house check: Jun-22
In house check: Jun-22
In house check: Jun-22
In house check: Oct-22

Signature

S o—

Issued: June 9, 2022

Certificate No: CLA13-1019_Jun22
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Calibration Laboratory of \\\“\\@/ % §  Schweizerischer Kalibrierdienst
Schmid & Partner i\BE//M& c Service suisse d'étalonnage
Engineering AG o2 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’{’/"//'l/‘/flx\\\\‘\‘\\} S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,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-Worn 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) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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.

o 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

V52.10.4

Extrapolation

Advanced Extrapolation

Phantom

ELI4 Flat Phantom

Shell thickness: 2 £ 0.2 mm

EUT Positioning

Touch Position

Zoom Scan Resolution

dx, dy =4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

13 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 55.0 0.75 mho/m
Measured Head TSL parameters (22.0+0.2)°C 54.7+6 % 0.74 mho/m £6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 1 W input power 0.570 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

0.575 Wikg * 18.4 % (k=2)

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

condition

SAR measured

1 W input power

0.353 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.356 W/kg + 18.0 % (k=2)

Certificate No: CLA13-1019_Jun22
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.1Q+59|Q

Return Loss -23.9dB

Additional EUT Data

Manufactured by SPEAG
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DASY5 Validation Report for Head TSL

Date: 03.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1019

Communication System: UID 0, CW (0); Frequency: 13 MHz

Medium parameters used: f = 13 MHz; 6 = 0.74 S/m; & = 54.7; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY Configuration:
¢ Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 31.12.2021
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 26.01.2022
¢ Phantom: ELI v4.0; Type: QDOVAOO01BB; Serial: TP:1003
» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 31.71 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 1.16 W/kg

SAR(1 g) = 0.570 W/kg; SAR(10 g) = 0.353 W/kg

Smallest distance from peaks to all points 3 dB below = 19.9 mm

Ratio of SAR at M2 to SAR at M1 = 78.4%

Maximum value of SAR (measured) = 0.843 W/kg

-5.03

-10.07
-15.10
-20.14

-25.17

0 dB =0.843 W/kg = -0.742 dBW/kg

Certificate No: CLA13-1019_Jun22 Page 5 of 6

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/6(220705) KP22-05964



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd. Report No.: os .
65, Sinwon-ro, Yeongtong-gu, N O
Suwon-si, Gyeonggi-do, 16677, Korea KR23-SPF0001-A | €u rOfI ns
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (410) of (488) KCTL
www.kctl.co.kr

Impedance Measurement Plot for Head TSL
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Appendix A.6 Dipole Calibration certi

Calibration Laboratory of
Schmid & Partner

Engingering AG
Zeughausstrasse 43, 8004 Zurich, Switzarland

S Schweizerischer Kalibrierdionst

¢ Service suises d'élalonnage
Sarvizio svizzero di taraturs
Swiss Calibration Servics

Accreatad by he Swiee Acareditaticn Sandce (SAS)
Tha Swiss Accreditation Service is one of tha signatories (o the EA
Mulitsteral Agreemant far the recognition of calibration cerlificates

Accreditation No.: SCS 0108

cient  Eurcfins KCTL (Dymstec) Certificata No: D750V3-1183_Sep22
[CALIBRATION CERTIFICATE , 8
Cajact D750V3 - SNi1183

Calibislion procecars(s) QA CAL-05V11 : g
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbration dale

Ssptember 21, 2022

Ths calbration cerlificus: cozuments the acsalilty %3 natonal stancands, vinich resize the phy=ead ualts of massuramans (S
Tha measuramants snd $ie ancerta nliss wih conficence urabakilty ars gvan 01 the [oluwng pages and are part of e cartificale

Al cEibratars hava bagn conductad in the sased asoreiary fadlily: envionment semperaire (22 £ 3170 and humidily = 70%

Cslibratdon Equiprnett used [M&TE crilicsl fore calibragon)

Primary Stancards

10 &

Gl Dacs (Candicale No.s

Scheddled Calbralicn

Poesar meler NRP SN: 10477 D4-Ape-22 (Na. 217 (x 24) Apr-23

Proavar sonzor NRP-Z91 SM; 103244 O4-Ap-2Z (No. 247-03524) Ape23

Poae sunsor NRP-761 SM: 103245 04-Ape-22 (Na. 247-03525) Apr-23
| Relereice 20 B Attenuator SN: BHS334 (20K) 04-Ape 22 (Na, 22 7-03527) Apr2d

Type-N migmach combmation SN: 3106482 ! (6327 04-Ape-22 (Na, 24 7-03528) Apr23

Raference Probe CXIOV4 SN: 7318 31-0wc-21 (No. EX3.7288_0ac?1) Dac-22

DAE4 SN E01 21-800-22 (Nu. DAE4-G0° _Mx22) A28

Seaonary Stencarnds EL Crieck Cane (0 houze) Schadulad Chack

Power matar £44498 SN: (3B3a512475 F0-00-14 (i houge check Oc-2) In heuse check: Om-22 11
| Pawer sensar HP 84814 SN US37T292733 07-Crr-15 (0 houge check Oc-20) In heuse check: Oat-22

Pawer sermar HP 84814
| RF ganeraicr RAS SMT 0%
| Matank Anslyzer Agilent ES3534

SN: MY21093315
SN: 100372
SN US410a0477

07-Cxt- 14 (n house check Oc-20)
15-Ju-15 (in hasa chesk 00120}
31-Ma1-11 (n bouse chock O21-20)

in house check: Ock-22
In houss chock: Oc-22
1 hzuse check: On1-22

Mire: Functian Sgrates
Caliarated by: an Ka }
aliarated by Jatan Kgmn Leb«wy'ndnlchn LIRS ;
| ‘&"’
Approved by ‘Sven Kian Technleal Manages

L4

Izsigd. Segtember 23, 2022

This calbration carifcale shall rol ba reproduced axcapt n fut without arillen sparaval of the leheratony
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Calibration Laboratory of S, S  Schwsizerischer Kalibrierdieast
Schmid & Partner g c Service sulsse détalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasee 43, 8004 Zurich, Switzerland "-'/,,j'f;}‘\(\\‘,?‘ S Swiss Calibrstion Sarvico
R
Aoredited by the Swass Asaroditssion Senice [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Servica 15 one of the signatories ta the EA
Multilateral Agreament for the recognition of calibrtion certificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measurad

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-Wom Wireless Communication Devices - Part 1528: Human Madels, 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) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

¢ Return Loss: This parameter is measured with the source pesitioned under the liquid filled
phantom {as described in the measurement condition clause). The Retum Loss ensures low
reflected power. No uncertainty required.
SAR measured: SAR measured at the staled antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor.

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

muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

The reported uncertainty of maaarement s stated as the standard uncertainty of measurement
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as net given on page 1. o
DASY Version DASYS2 V52.10.4
-Extrapolatlon Advancad Extrapolation
Phantom Maocular Flal Phantom
[ Distance Dipole Center - TSL 15mm sith Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
_Froquency 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations wers spplied. - =
Temperature Parmittivity Conductivity !
Nominal Head TSL parameters 220°C | 418 | 089 mhom
Measured Head TSL parameters (22020.2)°C 407+6% | 090mhom26%
Head TSL temperature change during test <05"C ‘ e -
SAR result with Head TSL
—s;mm;ed over 1 cm? (1 g) of Head TSL Canditlen
78:\52 measured 250 mW input power 2.14 Wikg
SAR for nominal Head TSL parameters normalized to 1w 8.44 Wikg * 17.0 % (k=2)
| sAR averagemnr 10 cm® {10 g} of Head TSL condition
SAR measured 250 mw input power 1.40 Wikg i
LSA_R for nominal Head TSL paramesers normalized to 1W 553 Whkg £ 16.5% (k:Z) iR
Cartificate No: DTS0V3-1182_Sep22 Page 3ol 6

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/6(220705) KP22-05964


http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

: Report No.: o2, .
65, Sinwon-ro, Yeongtong-gu, O 0f| ns
Suwon-si, Gyeonggi-do, 16677, Korea KR23-SPF0001-A | eur KCTL
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (414) of (488)

www.kctl.co.kr

Appendix {Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

| Imoedance, transformed to faed point Sdo -151Q

[Rctum Loss -27.2dB

General Antenna Parameters and Design

Eilcct.'icsl Delay (one direclion) l 1.033 ns

After tong term use with 100W radiated power, only a slight warming of he dipole near the fesdpoint can be measured,

The dipcle is made of slandard semirigld coaxial catie. The center conductor of the feeding line is dircclly conneciad to the
second amn of the dipole. The antenra is therefore shorl<ircuited for DC-signals. On aome aof the dipoles, small end caps
are added Lo the dipole amms in order Lo improve matching when loaded according to the pesition as explained in the
‘Measurement Coenditions” paragraph. The SAR dala are nes affecled by this change. Tha overall dipole length is shil
according to the Slandard.

No excessive force musl be applied to the dipole anns, bocause they might benc or the sokiered conneclions near the
[eedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 21.09,2022
Test Laboratory: SPEAG, Zurich. Swilzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D7S0V3 - SN:1183
Communication System: UIT & - CW; Frequency: 750 MHz
Medium purameters used: = 750 MHz; 6= 0.9 S/m: & = 40.7; p = 1400 kaim’
Phantom sectien: Flat Section
Measurement Standard: DASY'S (TEEE/EC/ANST ('63,19-2011)
DASY 52 Configuration;
» Trobe: TX3DV4Y - SNT7349; ConvE(10.11, 1¢.11, 10.11) @ 750 Mlz; Calibrated; 31.12.2021
«  Sensor-Swrface: |.4mm (Mechanical Surface Detection)
o Electronics: DAES Sn601: Celibrated: 31.08.2022
+  Phuntom; Flat Phantom 4.9 (fronty: Type: QD (0L P49 AA; Seriul: 1001
= DASYS2 52.10.4(1335); SEMCAD X 14.6.147501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy-3mm, dz=Smm

Reference Value = 58.91 Vi/m; Powcer Drift = 0.00 dB

Peak SAR {extrapolated) = 3.24 Wikg

SAR(1 g) = 2.14 Wikg; SAR(10 g} = 1.40 Wikg

Smallest distance from peaks to all points 3 dB below = 18.9 mm

Raticr of SAR at M2 to SAR at M1 -~ 65.9%

Maximum value of SAR (measured) = 2.87 Wikg

dB

I

-3.60
-5.40

7.20

-9.00

0dB =287 Wikg - 457 dBW/ke
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Impedance Measurement Plot for Head TSL
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Appendix A.7 Dipole Calibration certificate (D850V2_1006)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizedischer Kalibrierdianst
Service aulsse d'etalonnage
Servizio svizzero di taratura
Swizs Calibration Service

Ascreditad oy the Swiss Accracitalion Sevles (945 creditation No.: SCS 0108
The Swisa Accreditation Servics I3 ona af the signatarias to tha EA
Muthiateral Agreemant far the recognition of calibration certificates

client  KCTL {Dymstec) Centificate No: DBS0V2-1006_Apr22

|CALIBRATION CERTIFICATE

Otject D850V2 - SN: 1006

Caliurabon procedures) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calioration data April 26, 2022 '

This caliaratinn catiticate docamanss tha racaablity o ratioral stentands, vnich reglza 1ha physical tnis of maasuramans |:GI:|.
The mcasurzments and the Lncedrmtios with confderce prodabdity are guen on 1he faloaing pagen and are gt af the ceclilicete.
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Calibration Laboratory of

. S Schweizerlacher Kallbrierdlenst

Schmid & Partner Servica sutasa d'éalonnage
Engineer}ng AG C Servizio svizzero di taratura

Zeughsusstrasss 43, 8004 Zurich, Switzerland S swiss Calibration Servies

fecradltad by tha Siwiss Aocreditsion Servica (SAS) Aceraditation no.: SCS 0108

The Swiss Accroditation Service |2 one of the algnatorias to the EA

Multilataral Agr tfor the gnition of callbration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A hot applicable or not measurad

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 Radic Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Davices - 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} DASY 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.

¢ Anienna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

s Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurament condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

* SAR nomalized: 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 repo}’ted uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to 2 coverage
probability of approximately 95%,

Cerifcato Nor DBSOV2-1006_Aprz2 Page 2 of 6
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Measurement Conditions
DASY syatem configuration. a3 far 2s not g

ven on page 1.
DASY Version

DASYS2 V52.10.4
Advanced Extrapalation

Exlrapolation

Phantom NMaodular Flat Phantom

Distance Dipole Center - TSL 15 mm

with Spacer N
Zoom Scan Resolution dx, dy, dz = 5mm

BS0 MHZ + 1 MHz

Frequency

Head TSL parameters

The tollewing parameters and calcu’ations wers applied.

Temperature Permittivity Conductivity

’ Nominal Head TSL parametera 220°C 4.5 0.92 mha/m

Measured Head TSL parameters (220x+02)°C 411+6% D.92 mhoim =6 %
l Head TSL temperature change during test <0.8°C -

SAR result with Head TSL

SAR averaged cver 1 em? (1 g) of Head TSL Condition

SAR measured 250 mW input powsr 2.53 Wika

SAR for nominal Head TSL parameters | normalized o 1W | 10.1 W/kg = 17.0 % (kw2}
SAR averaged over 10 emd {10 g) of Head TSL congtion

SAR measurad 250 mW input powear 1.64 Wikg
SAR for nominal Head TSL parameaters nomalized to 1W 6.64 W/kg + 16.5 % (km2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impedancs, transformed 1o feed point 51.24-4B8 2

Retum Less -2664dB

General Antenna Parameters and Design

| Elecirical Delay (one direclion) 1 1434 ns

After long term use with 100W radiated power. oniy & slignt warming of the dipola near the feedpoint can ba measured.

The dipole is rade of standard semirigid coaxial cable. The center conductor of the feeding line is directly connacted 1o the
socond arrn of the dipole. Tho antenna is thercfore short-circuited ior DC-signals, On some of the dipoles, emall end caps
are added Lo the dipale arms in orgder 10 impreve matching when leaded according to the position as explained in the
‘Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dpole length iz still
accerding to the Standard.

No excessive force must be applied to the dipole arms, becauae they might band or the scidered conreciions near ihe
feedonird may be damaged

Additional EUT Data

Manutactursd by SPEAG
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KCTL

DASYS Validation Report for Head TSL

Date: 26.4,2022

Test Laboratory: SPEAG, Zunich, Swilzerland

DUT: Dipole 850 MHz; Type: D8S0V2; Serial: DSSOV2 - SN:1006

Communication System: UID 0 - CW;, Frequency: 850 MHz

Medium parameters used: = 850 MHz: 6 = 0.92 S/m: ec=41.1; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011}

DASYS2 Configuration:

Prabe: EX3DV4 - SN7349; ConvF(9.63, 2.63, 9.63) @ 850 MHz; Calibrawed: 31.12.2021
Sensor-Surlace: Ldmm (Mechanical Surface Deteclion)

Electronics: DAE4 Sn601; Calibrated: 01.11.2021

Phantom: Flat Phantom 4.9 (fronthk: Type: QD O0L P49 AA: Serial: 1001

NASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5Smm, dz=5Smm

Reference Value = 64.62 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.83 Wikg

SAR(1 g) = 2,53 W/kg; SAR(10 g) = 1.64 W/kg

Smallest distance from peaks to all points 3 dB below = 16.5 mm
Ratio of SAR al M2 1w SAR at M1 = 63.7%

Maximum value of SAR (measured) = 3,40 Wikg

-2.40

-4.80

-1.20

9.60

-12.00

0dB =340 Wikg = 5.32 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.8 Dipole Calibration certificate (D1750V2_1072)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasae 43, 8004 Zurich, Swilzerland

S Schwelzarischar Kalibrierdlenst
Servico suisse d'étalonnage

c Servizio svizzero di tarstura

S Sswiss Calibrstion Service

Accrsd tad by the Swess Accradtation Sandes (945) Accroditation No.: SCS 0108
The Swiz= Accreditation Scrvica is one of the signatorias to the EA
Multilateral Agreement for the recognition of calibration certificates

cient  KCTL (Dymstec) Certinicate No: D1750V2-1072_Apr22
[CALIBRATION CERTIFICATE |

Objecn D1750V2 - SN:1072

Calbration procadurals) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between ¢.7-3 GHz

Callrabon data; April 27, 2022

This calbralizn cedificas dacumnants 1ha racsanliny 1o natioral slsndascs, which reaize 1he ohysical units of messuements 1S1).
The messaramenls s e uncerunties win conficence probabdity are ghvar an the lalowlg 26968 and are part of the cartikats,

All ceibrations hava baen concucied in the dosad atonrsiory faciily: anviranmen tamesratang (22 + 370 ard bum day < /0%,

Calizrabon =quipmarnt used (METE crifical tor caibratizn)

Primary Skandurdy D= Cal Dete {Cerificals No.) Sthedded Calibraion ‘
Paver mater NRP SN 104775 C4-Apr-22 Mo, 2170052000524 ) Apr-23
Fowear sensor NEP-Z91 SN: 14 D-Apr-22 Mo, 217-03524) Apr-28
Favsar sensar NRP-Z21 SN: 44 4-Apr-Z2 (No. 21703525 Apr-23
Retararoa 27 d2 Attenuaicl SH: Bl Rdos (20« MO (No. 217085278
Typa-N mismatch combnaton SN 10352 / IE327 M-Apr-22 (Mo, 2174082
Refarenoa Probic EXBOVE 8N 7343 31-Dec-21 No. EXS-7249 Duc21) Dae-22
DAZA SN: §01 01-New-21 (Ne. DAEA-607_Nov27) May-22
|
Sacoadary Steacands D¢ Chevk Nats in howsa) Schaduled Check
Pawar melar EM4188 SN: GHEOR12475 S0-08-14 (in houga chack Cct-20) I hovse chodk: Oct-22
Povear senacs HE 34814 SN: USaT2a27ea 07Oct 15 (In housa chack Oct-20) In houes ched: OG22
Fawer sensor HE 34814 SN MY410350s 07 Ot 15 {In hausa chack Oct-20) In bouea chas: Oc-22
RF guratrator HAS 5108 SN 100372 1515 fin hruses chnck Oat In hauga chask: Oc1-22
Neteork Analyzer Aglent S45588 | SN USA1080477 S1-0ar-14 {in hause chack Oc=A0) In bausa chaos: (0127
Meme Furchon Sansturs
Callbwted by Joares Leshey Laboratary Tachicen il r f
( Y} '.‘“”:I
Approvad by SvanKin Daperty Maraner < &2 -
a ¥ sman

Izzued: Aprd 28, 2022

Thiz cafileation cariiiale shall ned ba rapeoduced enoact 1 Tl willvaul arillen sppeoval of the dborstory.
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Calibratien Laboratory of

S Schwelzerischer Kalibrierdienet
Schmid & Partner c Scevice suisss d'alalonnage
Enginearing AG Servizio avizzero dl taratura
Zaughausstraase 43, 8004 Zurich, Switzarland S Sswiss Calibration Service
praredited by tha Swiss hocredites an Survice (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signalories to the EA
Multilsteral Agraement for the recognition of callbration certiticates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.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-Worn Wiraless 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:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e Measuremant 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 Parameaters with TSL: The source is mountad in a touch configuration below the
center marking of the flat phantom.

* Aetum Loss: This parameter is measured with the source positioned under the liquid filled
phantem (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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 syatem configuration, sz fer 2= not given on page 1.

DASY Version DASYS2 5 V52104
Exirapolation Advanced Extrapolation
Phantom Modular Flat Phantomn

Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1750 MHz £ 1 MHz

o

Head TSL parameters

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 7 401 1.37 mho!m
Measured Head TSL parameters (220=0.2)°C 94 =6% 1.35 mho/m £ 6 %
Head TSL temperature change during test 1 <05"°C

SAR resuit with Head TSL

SAR averaged over 1 em? (1 g) of Head TSL Cendition
SAR measured 250 mW input power $.08 Wikg
SAR for nominal Head TSL parameters nomalized (o 1W 36.6 Wikg + 17.0 % (k=2)
SAR averaged over 10 em® (10 g);o( Head TSL condifion |
SAI measured 250 mW input poweer 4.20 Wikg
SAR for nominal Head TSL parameters normaiized to 1W 19.3 Wikg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 506Q-13j0

Relurn Loss - 387 dB

General Antenna Parameters and Design

l Elactrical Delay (one direclion) | 1.216 ns I

Aler ong term use with 100W radiated power, anty & alight warming of the dipole near the leedpaint can be measured.

The dipole iz made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
sacond armm of the dipole. The antenna is thersiore short-circuited for DC-signals. On soma of the dipoles, small end caps
are added 1o the dipole arms in order 1o improve matching when loaded according to the position as explained in the
*Measurement Conditions* paragrapr. The SAR data are not sffectad by this change. The cveral cipole length s still
according to the Standard.

No sxcsszive force must be applied to the dipole anns, because they might vend or the soldered connactions near tha
fesdpoint may be damaged

Additional EUT Data

Manufaciured by SPEAG

Cerificate No: D1750V2-1072_Apr22 Page 4 of 6

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/6(220705) KP22-05964


http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

: Report No.: o2, .
65, Sinwon-ro, Yeongtong-gu, o'
Suwon-si, Gyeonggi-do, 16677, Korea KR23-SPF0001-A | €u rOfI ns
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (427) of (488) KCTL

www.kctl.co.kr

DASYS5 Validation Report for Head TSL

Date: 27.04.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: DITS0V2; Serdal: DI750¥2 - SN:1072

Communication System; UM ¢ - CW; Frequency: 1750 MHz

Medium parameters used: = 1750 MHz; ¢ = 1.35 $/m; £ = 39.4; p = 1000 kg/m*
Phantom section: Tlal Sectien

Measurement Standard: DASYS (MEEARC/ANSE CA3,19-2011)

DASYS2 Configuration:
«  Probe: EX3DV4 - SN7349: ConvT(R.G7, 8.67, 8.67) @ 1750 MHz; Calibrated: 31.12.202)
= Scnsor-Surface: 1.4noun (Mechanical Surface Detection)
o Flectronics: DAEA Sn601; Calibrated: 01.11.2021]
« Phantom: Flat Phantom 3,0 (front); Type: QD 000 P30 AA; Serial: 1001
o DASYS2352.10.401535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measuremenl grid: dx=Smm, dy=3mm, dz=5mm

Reference Value = 106.4 V/m; Power Drift =0.04 dB

Peak SAR (exurapolaled) = 16,8 Wikg

SAR(I g) = 9,08 W/kg; SAR(10 g) = 4.80 Wikg

Smallest distance from peaks 1o all points 3 dB below = 10 mm

Ratio of SAR at M2 o SAR al M1 = 54.3%

Maximum value of SAR {measured) = 14.1 Wikg

-3.00
-5.00
-5.00
-12.00

-15.00

0dB =141 Wikg = 11.49 dBW/ky
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Impedance Measurement Plot for Head TSL
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Appendix A.9 Dipole Calibration certificate (D1900V2_5d160

Calibration Laboratory of

[ Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzenand S Swiss Calibration Servica
Aocrediled Ly e Swiss Accrndiation Sanice (S49) Accreditstion No.: SCS 0108

Tha Swiss Accreditation Service is one of tha signatories 1o the EA
fultilatesal Agreement for the recognition of calibration cortificates

Client KCTL (Dymstec) Certificats No: D1900V2-5d160_Apr22
CALIBRATION CERTIFICATE

Object D7900¥2 - SN:5d160

Caibratian arzendunals) QA CAL-O5.vit
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: Apﬁl 29, 2022

This calibration carlilicate documants the aoasb lily Lo ralicewl stanta s, which reai 26 1ha phiysical unls o resewenenls 1S
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Calibration Laboratory of

S Schwealzerlschar Kallbriardisnst
Schmid & Partner c Servica suisse d'étalonnage
Engineering AG Servizio svizzera di taratura
Zoughauasirasse 43, B0CA Zurich, Switzerland S swiss Calibrstion Service
Acerndited by the Swiss Accredilelion Serdce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the E4
Multilatersl Agreement for the rocognition of calibrstion certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrurmentation
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:
¢) DASY Systen 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 source is mounted in a touch configuration below the
center marking of the flat phantom,

* Retumn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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 nominai TSL parameters: The measured TSL parameters are used 1o 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 cenfiguiation, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolaticn
Phantom ) Maaular Flat Phantem
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx. dy. dz =5 mm
Frequency 1900 MHZ + 1 MHz
Head TSL parameters
The following pararmeters and czlkulatons were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho'm
Measured Head TSL parametars {22.010.2)°C 391 %6% 1.41 mho'm £ 6 %
Head TSL temperature change during test <D5C — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Gondtion
SAR measurad 250 mW input power 10.0 Wikg
_S_AFI for naminal Head TSL paramaters normalized to AW 39.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAH measured 250 mW input power 5.22 Wkg
| SAR for nominzl Head TSL parameters normalized to 1W 20.8 Wikg + 16.5 % (k=2)
Certificate No. D1900V2-54160_Apr22 Paga Sof 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parametiers with Head TSL

Impedance, transformead to feed point S210+-68312

Retum Losa -238dB

General Antenna Parameters and Design

[ Electrical Delay (ane drection) l 1.1%4 nz

After long tarm use with 100W radisted power, anly a slight warming of the dipele near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The canter conductor of the faeding line I= directly connected to the
sacond arm of the dipole. The anlenna is therefore shortcircuited for DC-signals. On acme of the dipoles, small and caps
are added to the dipole ams in crder fo improve matching when loadsd according 1o the position as explained in the
"Measurament Canditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
aceording fe the Standard.

No excossiva foros must be applied to the dipole ama, pecause they might berd o the soldered conneclions near the
feedpaint may oe damaged.

Additional EUT Data

Manutactured by SPEAG
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DASYS Validation Report far Head TSL

Date: 29.04.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d160

Communication System: LD 0 - CW; Frequency: 1900 MHz

Mediom paramcters used: [ = 1900 MHz; 6 = L41 S/m; & = 39.1; p = 1000 ke/m*
Phantom section: Tlat Section

Meusuremen! Standard: DASYS (IEEEAECIANSLC63.19-2011)

DASYS2 Configuration:
s DProbe: EX3DV4 - SN7349; CanvT(8.43, 8,43, £.43) @ 1900 MHz,; Calibrated: 31.12.2021
= Secnsor-Surface: 1.4mm (Mechanical Surloce Txieclion)
= Eleeronics: DAE4 Sn601; Calibrared: 01.11.2021
« Phantom; Flat Phantom 5.0 (front): Type: QD 0K P30 AA: Serial: 1001
+  DASYS2 52.10.4(1535); SEMCAD X 14.6.14{7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=Snun, dz=5Smm

Reference Value = 110.1 ¥/m; Power Drilt = 0.04 dB

Peak SAR {extrapolated) = 18.5 Wikg

SAR(1 g) = 10.0 W/kg; SAR(10 g) = 5.22 W/kg

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

Ratic of SAR at M2 o SAR at M1 = 54.3%

Maximum value of SAR (measured) = 15.6 Wikg

-2.40
-5.60
-8.40

-11.20

-14.0n

QdB = 15.6 Wikg =11.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.10 Dipole Calibration certificate (D2450V2_ 895
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Engineering AG
Zeughausstrasse 43, 8004 2urich, Switzedand

Schweizerischer Kalibrierdicnst
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Swiss Callbration Service
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Client Eﬂmﬁns m(m)

Ceftificats No: D2450V2-895 Jul22

[CALIBRATION CERTIFICATE

Otject ‘D2450V2 - SN:895
Calbratizn procscurals) QA CAL-0E v

Calibration Procedure for SAR Validation Sources belwesn 0.7-3 GHz

Caliteston date: Juily 15,2022
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

g Sciwstzertschar Kalibrierdienst

c Sarvice sulsse d'&alonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Acnadited by fhe Swiss Accreditabon Servio: (SAS) Accreditstion No.: STS 0108
The Swiss Accreditation Sanvica is ane of the signatories to the EA
Multlisteral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,v.z
N/A not applicable or not measured

Calibration is Performed According to ithe Following Standards:

a} IECAEEE 62209-1528, "Measurement Procedure For The Assessment OF Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Hald And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

h) KDB 865864, “SAR Maasurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c} DASY System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate. All figures statad in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

« Refurn Loss: This parameter is measured with the source positioned under the liquid filled
phantom {as described in the measurement condition clause). The Return Loss ensures low
reflacted power. No uncertainty required.

¢ SAR measured: SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, hormalized 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 2 normal distribution corresponds to a coverage
probability of approximately 95%.

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

[ DASY Version DASYS2 V52.10.4
Extrapolation Advanoad Extrapolation
v Phantom . Medular Flal Phanlom
Distance Dipole Center - TSL 10 mm ; vith Spacer
“Zoom Scan Resolution ax, d, dz =5mm
_muency 2450 MHz £1 MHz

Head TSL parameters
The following parameters and calculations were spplisd.

! Temperature Parmittivity Conductivity

Nominal Head TSL parameters ‘\ 220°C 392 1.80 mhaim

Measured Head TSL parameters {220zt 0.2)°C 3T9tE %D 135 mho'm £ 6 %

Head TSL termperature change during lest <05°C ' -— —
SAR result with Head TSL

SAR averaged over 1 cm? (1 g) of Head TSL ‘ Condition

SAR measured 250 mW input power 13.4 Wka

SAR for nominzl Head TSL paranelers normalized 1o 1'% 52.3 Wikg £ 17.0 % {k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condition

SAR mesaursd 256 mW inpul power 6.22 Wikg

SAR o nornina! Head TSL parameters | normalized tc 1W 24.6 Wikg = 16.5 % (k=2)
Carificale No: D2450V2-808 Julzz Page 3of 6
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Appendix {Additional assessments cutside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedanoz, transtormed (o leed point 5520+ 350

Relum Loss -248d8

General Antenna Parameters and Design

Eloctrical Delay {one dirsction) 1.156 ns

After long lerm use with 100W radieted power, only a slight warming of tha dipela naar the faedpoint can be measured.
2 P

Tha dipele ia made of standarc semirigid coaxial cable. The canter cenductor of the leeding ling & diroctly connecled to the
second arm of tha dipale. The antenna is therefore shont-circuited for CC-signals. On some of the dipoles, small end caps
are added o the dipole arms In arder lo improve maiching whan baded according 1o the position as explained in the
“Measurement Conditions" paragraph. The SAR dalz are nol affected by this change. The ovarall dipale length is st
according 10 the Slardard

No excessive farce must be applied lo the dipole ame, because they might bend or the soldersd connactons near the
[eedpaint may be damaged

Additional EUT Data

‘ NManufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 15.07.2022
Lost Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; I'ype: D2450%2: Seriul; D2450V2 - SN:805

Communication System: UID 0 - W, Frequency: 2430 MHz

Medium parameters used: £=2430 Mbz 6 = 1.85 Sfm; 5~ 37.9; p = 1000 kg/m®
Phantom scction: Flat Section

Measurement Standard; DASY 3 (IEEE/IEC/ANST C63,19-2011)

DASY32 Configuration:
¢ Probe: EX3DV4 - SNT349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 31.12.2021
= Senser-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAT4 SnéiH; Calibrared: 02.05.2022
¢ Phantom: Flat Phantom 5.0 ((ront); Type: QD 000 PSO AA; Serial: 1001
o DASYSZ S2.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for llead Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5Smm. dz- Smm

Referenee Value = 114.7 Vim; Power Drift =0.09 dB

Peak SAR (extrapalated) = 26,3 Wike

SAR(1 g) = 13.4 Wikg; SAR(10 g) = 6.22 Wikp

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

Ratio of SAR at M2 to SAR at M1 = 30.7%

Maximum value of SAR (measured) = 21.9 Wikg

do
0
-3.60
-[.20
-10.80
-14.40
18.00

0dB - 21.9Wkg=13.41 dBW:kg
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Impedance Measurement Plot for Head TSL
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Appendix A.11 Dipole Calibration certificate (D2600V2_ 1050

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zgughaousstrasse 43, 8004 Zurich, Switzeriand

Avtredited by the Sems Accrad tatizn Sevica (SA5)
The Swies Accraditation Service is one of the signatories to the EA
Multliateral Agreement for the recognition of calibration certificates

Cliznt Eurofins KCTL

{Dymstec)

S
Cc
S

Schwedzerlscher Kalibwierdienst
Sardce sulsss détalonnags
Sandzlo svizzoro di taratura
Swiszs Calibration Service

Accraditation No.: SCS 0108

Cortificate No: D2600V2-1050 Jul22

CALIBRATION CERTIFICATE

Quajzct

Celbestion precedureds)

Calbeerian dats:

tandards

D260DV2 - SMN:1050

QA CAL-05.v11

Calibration Procedure for SAR Validation Sources betwesen 0.7-3 GHz

July 15, 2022

Calltration EQupment vees (METE criwal lor calhmriar)

{Cariicata MNo.)

Fowsar metar NAP

Favear 3ensor NRP-Z91
Favar sEnsoe NRER-/91
RArferance 21 dB Astenuator
Type-N mismanh combinatan
Refaranca Proos SX30V4

DARL

Seroadary 5

Favsr matar E44186

Pavxr sonsor HP 83814

Favsar sensoe HP 83814

AF perersdo: AAS SMT-0:
Metaork Anayooer Agilurn E22580

Calitratad by:

Appeoad by:

1D % Cal Diox
SN: 134778 Qa-Ape
SH: 10224 4 Apr

SN: 10345

SN: SHA384 (20x)
SN: 310982/ 05527
SN: 2349

SM: 601

10 %

iNo. 217-03525/05524)
o, Z17-03524)

1T AEEEE)

04-Apr
04-Ape-22 (Mo, 217-030¢¢)
04-Apr-22 {No. 217-03628)
31-Dac-21 |No. EXS-TI18_Deczl)
QF-May-22 (No. DAs4 S0 _Mavza)

Check Data {n housa)

SN: G020G12475
SN US372327al
SN: MY41083315
SN 1T0aT2

SN ISH0ESMTT

Name
Alania Ganrtrdong

Sy Ko

Certticale No; D2600V2-1050_J

A0-Oct 14 (n hougs creck Oo1-20)
Qi-Cet 15 (n bouse eneck Do1-20)
20)
15-Ju-15 {in howse chack Oet @)
A1-Mar-14 (1 hase ched Ooh20)

O7-Cet 16 {n hause cneck

Funchion
Labaratory Technician

Loty Mensnar

bz calloration catificala accumants ths baceatility W raliora slarkers, vkl i 26 the physicn itz of measurements {(S1).
Thet mssssuremes©s and tha uncedantlss wih conticancs probability sre giver ar the follawing pagas and are part of tha «

= foate.

Al calbralions Fave baea conducted In the ensad Bbowiony taciity: endronment temperabuse (22 2 3)°C a1¢ wiidily « 702

Hchedulad Galbralion
AD-Z3
Ep-73
apr-2d
aprzd
opr-23
Dec-22

May-23

=chaduled Chack

1 hause check: Ocr-22
M heuss chedk Ocl-22
1 heuss check Ocl-22
In houss checke Dglk-22
In house checke Qct-22

sraturs
y e
e

ssued: July &a, 2022

Ths calisration catficale sral not e rsprocusad axceplin 1ull v theut witen approval oé tha Inbaratary |

Julz2

Page 1ol

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIA002-004/6(220705)

KP22-05964


http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

: Report No.: o2, .
65, Sinwon-ro, Yeongtong-gu, o'
Suwon-si, Gyeonggi-do, 16677, Korea KR23-SPF0001-A | €u rOfI ns
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (442) of (488) KCTL

www.kctl.co.kr

Calibration Laboratory of

] S Schweizesischer Kalibrierdicns:
Schmid & Partner o Servics euises diételonnage
Engineering AG Servizio svizzaro di taraturs
Zaughausstrazse 43, 8004 Zurich, Switzerlsnd S Swiss Calibration Seorvico
Aanrendter oy the Svess Accrsitatior Senvca (S4S5) Accreditation No.; SCS 0108

The Swiss Acuraditation Service is one of the signaloriea to the EA
Multlisteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
NfA not applicable or not measured

Calibration is Performed According to the Fellowing Standards:

a) |IEC/IEEE 62208-1528, "Measurement Procedura For The Assessment Of Spacific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Conmunication Devices - Part 1528: Human Modals, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

b} KDB 865664, “SAR Measurement Requirements for 100 MHz te 6 GHzZ"

Additional Documentation:
¢) DASY Systern Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

= Relurn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause), The Return Loss ensures low
reflected power. 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 pararneters: 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 85%.
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Measurement Conditions

DASY system configuration, as iar as not given on page 1

DASY Version DASY52 V52.10.4 J
Extrapolation Advancad Extrapolation
Modular Flat Phantom

Phantomn

Distance Dipole Center - TSL

10 mm

with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

2600 MHz = 1 MHz

Head TSL parameters

The lollewing pararnetsrs and calculations were applied,

Temperature Pormittivity Conductivity
Nominal Head TSL parameters 2uc | 9.0 1.86 mhevm
Measured Head TSL parameters (220+02)°C I37328% 201 mho'm 6% |
Head TSL temperature change during test <05"C — |
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL ] Cuorsition I
SAR meaz _‘.{rad 250 mW input power 14.5 Wika ‘

SAH tor pominal Head TSL parametars

normalized to 1W

56.7 Wkg = 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

corxiiton

SAR messured

280 mW input power

8.45 Wiky

SAR 1or nominal Head TSL paramstars

normalized to 1W

25.4 Wrkg £16.5 % (k=2)

Cedificate No: D2B00V2-1050_1ui22
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

| Impadancs, transformed 1o teed point 4380.70jQ

Retum Loss -23.208

General Antenna Parameters and Design

Elsctrical Delay (ocne dirscticn) 1,151 ns

Aler long term use with 100W radiated power, only & slight waming of the dpole near the feedpeint can be maasurad,

The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding line i directly camnected to the
gecend arm of the dipc’a. The antenna is therelore shor-circuited for DC-zignals. On some of the dipcles, small and caps
are added to the dipols arma in order to improve matching when loaded according to the pesificn as expluined in the
"Measurement Conditicns” paragraph. The SAR datz are not affecied oy this change. The overall dipole lergth is still
acocording to the Standard

Ne excessive force must be applied 1o the dipcle arms, because they might bend or tha soldered connections near the
feedpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAC
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DASYS5 Validation Report for Head TSL

Date: 15.07.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MTiz; Type: D2600V2; Serial: D2600VY2 - SN: 1050

Communicstion System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: £= 2600 MHz; o = 2.01 S/fm: & = 37.3; p= 1000 kg/m’
Phantom section: Flat Scction

Measurement Standard: DASY 3 (IEEE/EC/ANST C63.19-201 1)
DASYA2 Configuration:
¢ Probe: EX3DVA - SNT349: ConvE(7.84. 7.84. 7.84) @ 2600 MTIx: Calibraied: 31.12.202|
e Sensor-Surface: | Amm (Mechanical Surface Detection)
¢ Electronics: DAE4 Snf01 ; Calibraced; 02,05.2022
e Phantom: Flat Phantom 5.0 {front); Type: QL (0C P30 AA; Serial: 1001
o DASYS52 52.104(1535); SEMCAD X 14.6.14{7501)

Dipole Calibration for Head Tissue/Pin=250 m¥, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=3mm

Reference Value = 1174 Vim; Power Dritt = 0.09 dB

Peak SAR (extrapolated) = 28,9 Wikg

SAR(L p) = 14.5 Wikg:; SAR(10 g) = 6.45 W/kp

Smallest distance from peaks to all points 3 dB below = 8.5 mun

Ratio of SAR at M2 to SAR at M| = 50.3%:

Maximum value of SAR (measured) = 23.9 Wike

dtl

-4.00
.00
-12.00
-16.00

20.00

0dB =23.9 Wke = 13,78 dBW/ke
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Appendix A.12 Dipole Calibration certificate (D5GHzV2 1134

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughaussirasse 43, 3004 Zurich, Switzariand

Schweizerischer Kalibrierdienst
Service suigse d'dalonnage
Servizio svizzero di taratura
Swies Calibration Sarvice

moOwm

Accrediled by the Swiss Accradilabon Servos [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multlilateral Agreement for the recognition of caiibration certificates

CALIBRATION CERTIFICATE |

DSGHzV2 - SN:1134

Accreditstion No.: SCS 0108

Client

Carticata No: DSGH2V2-1134_Jan22

Qajact

QA CAL-22v6 =
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibealion procedare(s)

Calibrstor dsta:

January 27, 2022

This calioration certificate cocuments lha laceabilty o netonal standards, which meatze the physcal units of measuramants (S1)
Ihe measuramants end e uncatanlies wilh corfidercs prabability sre gven on e follawng pages and are part of the cenificate
Al calbratiars nava basn conducisd In tha closed laboratory faclity: anvironmen! lempersture (22 £ 3°C and hurnicity < 705%.
Calibrzsar Equpmert used [MATE artizal for calbration]

Primary

Povsar meler E441868

Powar sensor B2 8A81A

Powsar sensor B2 84814

RF generator RES SMT-06
Netaork Analyzes Acilant FE3534

| Calibratad by:

Approved by

SN: GBIa51 2475
SN: US3r2a2va2
SN: MY41093315
SN. 100372

SN: US41080477

MName i

Sven K

30-0ct-14 {in house check Od-20)
T-0ct-15 In house check Oct-20)
7.Qer 15 (in house chack Cot-20)
15-Jun-18 {in hause check Oot-2
31-Mar-14 (v house chedk O

Finchon

Labaratary Technickn

Deputy Manager

Stancards 0¥ Cal Date {Certificate No.) Scneduled Calbration
Pawar matar NRP SN 1047738 08-Apr-21 (No. 217-03231:05282) Aar22
Pawvesr sensar NRP-Z91 SN: 103242 J8-Apr-21 {No. 217032381 Aor-22
Pawer sensor NRP-Z91 SN: 106245 d%Apr-21 {No. 2 ADr-22
Refararcs 20 4B Alteruator SN: BH9384 (20k) dBhpr21 (No. 2 Apr-22
Typa-N mismatch comdingson SN: 310982 ) 08327 J8-Apr-21 (No. 03 Apr-z2
Refararce Probe EX20V4 SN: 3503 3%-Dec-27 (No. EX3-3503_Dec21) Dee-22
DAEZ SN: 601 Q9-Nov-21 (No. DAZ4-801_Now21) N 22
Sacondary Standsrs D ¥ Chack Osta (N house) Scheduled Check

_T“xis calibraton cortdicaie shall rot ba reproducad excapt 1 ful without witlen sporoval of U labaratoey.

In hause chedk: Oct-22
I house chedk: Oct-22
In houga chedk. Ocl-22
In housa chedk. Oct-22
In housa chedc Oct-22

Signature

-
S

lssued: Fabrusry 2, 2022
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»

Calibration Laboratory of \\\;, 2
Schmid & Partner iy

Engineering AG s
Zeughausatrasse 43, 3004 Zurich, Switzerland NS

NS

S Schweizerischer Kallbrierdienst
Service suisse d'éalonnage
Servizio svizzero di tarstura

S Swigs Calibration Service

\

A\

N
4

oV o,
g
RS

il

Accredied by he Swiss Accreditaton Senice [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.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-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", Octaber 2020.

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

Additional Documentation:
c) DASY 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.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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 report'éd" 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%.

Certificats No: DEGH2V2-1134_Jan22 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version \' DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direclion)
5250 MHz =1 MHz
Frequency 5600 MHz £ 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.
| Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.71 mhodm
Measured Head TSL parameters (220+£02)°C 349+6% 4.52 mhoim =8 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Cendition
SAR measured 100 mW input pawer 8.20 Wikg
SAR for nominal Head TSL parameters normalized to 1W 81.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measurad 100 mW input powsar 2.35 Wikg
SAH for nominal Head TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The fallewing pararneters and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mha/m
Measured Head TSL parameters (22.0+0.2)°C 4L+6% 4.87 mha/m + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condifion
SAR measured 100 mW input power 8.52 Wikg
SAR for nominal Heac TSL parameters normalized to 1W 84.5 Wikg +19.9 % (k=2)
' SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.41 Wikg
SAR for norminal Head TSL parameters normalized to TW 23,9 Wikg = 19.5 % (k=2)
Certficate No: DSGHzV2-1134_Jan22 Page 3 of 8
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 353 5.27 mho/m

Measured Head TSL parameters (22.0=02)°C 34.1:6% 5.07 mho/m =6 %

Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.24 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.6 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.34 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.1 Wikg = 19.5 % (k=2)
Certificate No: DSGH2V2.1124_Jan22 Page 4 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 1o leed point 4580-88j0
Ratum Loss -21.1dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance. transformed 1o feed point 5410-28|Q

Return Loss -26.54d8

Antenna Parameters with Head TSL at 5800 MHz
Impedanca. fransformed o feed point 89430-52j0

Relurn Loss -23.848 |

General Antenna Parameters and Design

Electrical Delzy (one direction) 1.204 ns

After long term use with 100W radiated power, only 2 slight warming of the dipole naar the feedonint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the faeding line is direclly connected {o the
second arm of he 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 ceder ta improve malching when loaded accarding 1o the posilion as explained in the
‘Measuremant Conditions" paragraph, The SAR data ara not affected by this change. The overall dipole length is still
according o the Standard

No axcessive force must be applied to the dipole arms, because thay might bend or the solderad connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASY5 Validation Report for Head TSL
Dale; 27.01.2022
Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV?2 - SN:1134

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MITz, Frequency: S800 Mz
Medium parameters used: f = 5250 MHz; o = 4,52 S/m; &r = 34.9; p = 1000 kg/fm3,

Medium parameters used: f = 5600 MHz; ¢ =4.87 S/m; &r = 34.4; p = 1000 kg/m3 ,

Medium parameters used: ['= 5800 MHz; 6 = 5.07 S/m; er = 34.1: p = 1000 kg/m3

Phantom section: Flal Section

Measurement Standard: DASYS (ITEEAEC/ANSI C63.19-20113

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503: ConvT(5.5, 5.5. 3.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1} @ 5600 MHz,
ConvI(5.01, 5.01. 5.01) @ 5800 MHz: Calibruted: 31.12.2021

e Sensor-Surface: 1. 4mm (Mechanicul Surface Detection)

¢ Flectronics: DAE4 Sn601; Calibrated: 01.11.202]

= Phantom: Flat Phantom 5.0 {front); Type: QD 000 PSO AA: Serial: 1001
o DASYS2 52.10.4(1535); SEMCAD X 14.6.14{7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=tmm, dz=1.4mm

Reference Value = 78.11 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 8.20 W/kg; SAR(10 g) = 2.35 W/ke

Smullest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 ta SAR at M1 =70,3%

Maximum valuc of SAR (measured) = 19.2 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 78.44 Vim; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 8.52 W/kg; SAR(10 g) = 2.41 W/kg

Smallest distance from peaks to all poinis 3 dB below = 7.2 mm

Ratio of SAR at M2 (o SAR at M1 = 67,3%

Maximum value of SAR (measured) = 20.8 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 76.19 Vim: Power Drift = (.07 dB

Peak SAR (extrapolated) = 33.0 Wikg

SAR(1 g) = 8.34 W/kg: SAR(10 g) = 2.34 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Rutio of SAR at M2 to SAR al M1 =65,5%

Maximum value of SAR (measured) = 20.9 W/kg

-7.00
-14.00
-21.00

-28.00

-35.00

0dB =20.9 Wikg = 13.20 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix B. SAR Tissue Specification

The brain mixtures consist of a viscous gel using hydrox-ethl cellullose(HEC) gelling agent and saline
solution. Preservation with a bacteriacide is added and visual inspection is made to make sure air
bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric
constant (permittivity) and conductivity of the desired tissue.

Frequency (i) 750 ~ 835 1750 1900 2 450 552380*
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose

DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/6(220705) KP22-05964



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

: Report No.: . .
65, Sinwon-ro, Yeongtong-gu, O
Suwon-si, Gyeonggi-do, 16677, Korea KR23-SPF0001-A | * €u rOfI ns
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (456) of (488)

www.kctl.co.kr

Appendix C. LTE CA RF Conducted Power

link Carrier Aggregation

LTE Inter-Band Uplink Carrier Aggregation —Interim Procedures

According to October 2018 TCB workshop, Uplink CA SAR test Guidance as follows;

1) If the single uplink 1 -g SAR values for each band are both less than 0.8 W/kg and the
algebraic summation of the 1-g SAR values are less than 1.45 W/kg no additional
measurements need to be performed.

2) If one of the single uplink 1 -g SAR values is greater than 0.8 W/kg, instead of algebraically
summing the 1-g SAR values, sum up the SAR distributions, similar to the enlarged zoom
scan (volume scan) procedures found in FCC KDB Publication 865664 DO01.

3) If the algebraic sum of the 1-g SAR values is > 1.45 W/kg additional measurements may
have to be made. Submit a KDB inquiry for additional guidance.

Antenna Standalone SAR
N _ UL CA [W/kg]
Combinati RF Exposure Maximum Tune.up Power n
i Reported SAR (W/kg) (Worst Algebraic
on Condition PCcC | scc (dBm) Summation)
REC SCC PCC SCC
Head Main 1 | Sub 2 24.30 21.00 0.088 0.672 0.760
CA_2A-4A Body-Worn Main 1 | Sub 2 24.30 21.00 0.410 0.146 0.556
Hotspot Main 1 | Sub 2 19.30 21.00 0.624 0.407 1.031
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C.2 LTE Downlink Carrier Aggregation

The tables below show the supported frequency bands of the device for DL Inter-band and DL Intra-
band combinations.

Power measurements were performed on the channel with the highest maximum output power from
Tune-up Procedure.

In applying the power measurement procedures of KDB 941225 D0O5A for DL CA to qualify for UL
SAR test exclusion, power measurement is required only for the subset in each row with the largest
combination of frequency bands and CCs

Index 2CC Restriction %ﬂzr;spd?ﬁénctogjﬁ(:sbé Reverse
2CC #1 CA_2A-2A N/A No N/A
2CC #2 CA _2C N/A No N/A
2CC #3 CA 2A-4A N/A 3CC#1 Yes
2CC #4 CA 2A-5A N/A 3CC#1 Yes
2CC #5 CA_2A-12A N/A No Yes
2CC #6 CA 2A-13A N/A 3CC #2 Yes
2CC #7 CA_2A-17A N/A No Yes
2CC #8 CA_2A-66A N/A No Yes
2CC #9 CA_4A-4A N/A No N/A

2CC #10 CA 4A-5A N/A 3CC#1 Yes
2CC #11 CA_4A-12A N/A No Yes
2CC #12 CA _4A-13A N/A 3CC #2 Yes
2CC #13 CA _4A-17A N/A No Yes
2CC #14 CA 5A-41A B41 SCC Only No N/A
2CC #15 CA 5A-66A N/A 3CC #3 Yes
2CC #16 CA 12A-66A N/A 3CC #4 Yes
2CC #17 CA_26A-41A B41 SCC Only No N/A
2CC #18 CA_41A-41A N/A No N/A
2CC #19 CA_41C N/A No N/A
2CC #20 CA 66A-66A N/A 3CC #3 N/A
2CC #21 CA 66B N/A No N/A
2CC #22 CA 66C N/A No N/A
Index 3CC Restriction (I\:/Iompletely Covened b7 Reverse
easurement Superset
3CC #1 CA_2A-4A-5A N/A No Yes
3CC #2 CA_2A-4A-13A N/A No Yes
3CC #3 CA_5A-66A-66A N/A No Yes
3CC #4 CA_12A-66A-66A N/A No Yes
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Note: Only yellow highlight cells need power measurement according to LTE DL CA SAR test
Exclusion in TCB workshop (April 2018).

In applying the power measurement procedures of KDB 941225 DO5A for DL CA to qualify for UL
SAR test exclusion, power measurement is required only for the CA configuration with the largest
aggregated DL CA BW in each frequency band, independently for contiguous and non-contiguous
CA,; however, if the same frequency band is used for both contiguous and non-contiguous CA,
power measurement was performed using the configuration with the largest aggregated BW and
maximum output power among contiguous and non-contiguous CA.
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C.2.1 Downlink Carrier Aggregation RF Conducted Powers

C.2.1.1 LTE Band 2 as PCC

PCC SCC1 SCC 2 Power
I uL DL DL pL) [LTE Tx. Power| LTE Single
Combination| BwW | wyy | & WUL) | (L) |y | BY BW | o) | oY BW | oLy |25 ["WithDLCA | Carrier Tx
and | 1y | ch 9| Mod.| RB | RB | o 4 |Band | 1y | ch & |Band| 1 | ch % "Enabled Power
[Mz] Size | Offset [HHz] [MHz] [MHz] (dBm) (dBm)
ca2a2a | F | 20 |18900(1880.0 |QPsk| 1 | 49 | 900 |19600 | T | 20 | 1100 |1980.0 N/A 22.75 23.00
LTE LTE
cazc | 'JF | 20 |18900|18800 |QPsk| 1 | 49 | 900 |19600 | ¥ | 20 | 1008 |1979.8 N/A 22.88 23.00
LTE LTE
caza12a| U | 20 |18900|18800|QPsK| 1 | 49 | 900 |19600 | LTE | 10 | 5095 | 7375 N/A 22.89 23.00
LTE LTE
ca2a17a| U5 | 20 | 18900 (18800 QPsk| 1 | 49 | 900 [1960.0 | L5 | 10 | 5790 | 740.0 N/A 22.85 23.00
LTE LTE
ca2a66a| 0> | 20 |18900| 18800 |QPsK| 1 | 49 | 900 |1960.0 | LTE | 20 |e6786 | 21450 N/A 22,91 23.00
CA2A-4A- | LTE | 54 | 18900 1880.0 [QPsK| 1 | 49 | 900 | 19600 | YTE | 20 | 2175 |21325| “TE | 10 |23.00|8815| 2295 23.10
5A B2 B4 B5
CA 2A4A- | LTE LTE LTE
o o | 20 |18900| 18800 |QPsk| 1 | 49 | 900 |19600 | G5 | 20 | 2175 |21325| LTT | 10 |23.00(7510| 2296 23.10
PCC SCC1 SCC 2 Power
Combination| BW (UL) (UL) | (UL) (DL) BW (DL) B (DL) LTE_Tx. Power LTE _Slngle
(UL | Fre ®L) | Fre ®L) | Fre (OL) | Freq. | WithDLCA | Carrier Tx
Band |y | ch il [ 'coy NRENMEEN I 4 |Band | 1yt | ch - |Band| 1 | ch % "Enabled Power
[l Size | Offset ] [z M | am (4B
caanda | TF | 20 |20050(1720.0 |QPsk| 1 | 49 | 2050 | 21200 | 'TF | 20 | 2300 |2145.0 N/A 23.45 23.60
LTE LTE
casat2a| U5 | 20 |20175|17325|QpPsk| 1 | 49 | 2175 | 21325 | [ | 10 | 5095 | 7375 N/A 23.50 23.62
LTE LTE
casa17a| U | 20 |20175|17325|QpPsk| 1 | 49 | 2175 | 21325 | [TE | 10 | 5790 | 7400 N/A 2351 23.62
CA—EQ"’A' Ur | 20 |20175|17325|Qpsk| 1 | 49 | 2175 | 21325 | 5 | 20 | 900 | 19600 L;SE 10 | 2525 |8815| 2355 23.62
CA 2A4A- | LTE LTE LTE
" oe | 20 |20175|17325|QPsk| 1 | 49 | 2175 | 21325 | U5 | 20 | 900 |1960.0( LTE | 10 | 5230 |7510| 2354 23.62
2 LTE Band 5 as PCC
PCC sCC1 SCC 2 Power
—— uL DL DL pL) [LTE Tx. Power| LTE Single
Sombiiation Bw | wy | &) N CO N R BW | ou) | ‘o) BW | o) | ‘o) ["with DL CA | Carrier Tx
Band | g | ch | ek || BB || BB || Gy 94 |Band | e | ch - |Band| et | ch 4| Enabled Power
[z Size | Offset [iz] [Niz] Ml | (dBm) (dBm)
LTE LTE
casaa1a| GF | 10 |20525| 8365 [QPsk| 1 | 25 | 2525 | 8815 | GIT | 20 |406202593.0 N/A 23.88 23.94
CA2A-4A- | LTE | 14 | 20525 | 8365 |QPsk| 1 | 25 | 2525 | 8815 | TE | 20 | 900 |1960.0| -1B | 20 | 2175 |2132.5]  23.90 23.94
5A B5 B2 B4
CA_5A-66A-| LTE LTE LTE
N be | 10 |20525| 8365 |QPsk| 1 | 25 | 2525 | 8815 | LIC | 20 |e6786|21450 | LIT | 20 |67036[21700] 2385 23.94
C.2.1.4 LTE Band 12 as PCC
PCC scCc1 SCC 2 Power
Combination| BW (UL) (UL) | (UL) (DL) BV (DL) B0 (DL) LTE_Tx. Power LTE _Slngle
(UL) | Fr (DL) | Fr (DL) | Fr (DL) | Fr with DL CA | Carrier Tx
Band |y | ch S | ek | BB || BB | e |Band | | ch ¢ |Band | | che || " Enabled Power
[l Size | Offset ] ] M | o (B}
caaa12a| L5 | 10 |23005| 7075 |QPsk| 1 | 25 |s005 | 7375 | U | 20 | 900 |19600 N/A 23.44 23.52
CA_12A-66A] LTE LTE LTE
o Le | 10 |23005| 7075 |QPsk| 1 | 25 | 5095 | 7375 | GIE | 20 |66786 | 21450 866’ 20 ’67036’2170.0 23.46 2352
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<% eurofins

C.2.1.5 LTE Band 13 as PCC

PCC scc1 SCC 2 Power
- uL DL DL pL) [LTE Tx. Power| LTE Single
Sombigatioy BW | wy | & N N R BW | oy | oY BW | o) | {28 "with DL CA | Carrier Tx
Band |y | ch. 9| Mod.| RB | RB | ¢ 4 |Band | 1yr | ch. 9 1Band | e [ ch. | o8| Enabled Power
[z Size | Offset ] ] M | B (@B
CA 2A4A- | LTE LTE LTE
o LS| 10 |23230| 7820 |QPsk| 1 | 25 | 5230 | 7510 | 'r | 20 | 900 |1960.0| 'GF | 20 |2175 21325 2341 23.47
C.2.1.6 LTE Band 17 as PCC
PCC scc1 SCC 2 Power
- uL DL DL pL) [LTE Tx. Power| LTE Single
Sombigatioy BW | wy | & o |y |y | oD BW | oy | oY BW | o) | {28 with DL CA | Carrier Tx
Band | gy | ch. d- | Mod. | RB | RB | o 4 |Band | 1w | ch. 9 |Band| e | ch. 4| Enabled Power
[Ntz [l Size | Offset [ikz] [ikz] [z ] M | Em) (dBra)
caza17a| 518 | 10 |23790| 7200 [@Psk| 1 | 25 | 5700 | 7400 | ‘G | 10 | 900 |1960.0 N/A 23.40 23.48
caan17a| S5 | 10 | 23790 | 7200 |QPsk| 1 | 25 | 5790 | 7400 | OF | 10 | 2050 | 21200 N/A 23.42 23.48
C.2.1.7 LTE Band 26 as PCC
PCC SCC1 SCC 2 Power
I UL DL DL pL) [LTE Tx. Power| LTE Single
Combination) BW | (L) F(,e) (UL) | (UL) | oy F(,e) BW | (DL F(,e) BW | (o) F(,e) with DLCA | Carrier Tx
and | 1wy | ch 9- | Mod. | RB | RB | o 4 |Band | 1y | ch. 4 |Band | et [ en. | o8| Enabled Power
[ [z Size | Offset M) i) M | am) (Bm)
ca_26a-41a| CTE | 15 (26865| 8315 [QPSK| 1 | 36 | 8865 | 8765 | oio | 20 |40620|2593.0 N/A 23.39 23.50
pCC scc 1 scc 2 scc3 Power
LTETx| LTE
Combinati (uL) uy) | (uL (DL) (DL) (DL) (DL) | Power | Single
o0 |gana| B | L) | Freq. (o, | ke | RE | @) | Frea. [gand| B | @1 |Fre. [gana| B |©L)| Freq. |gana | BW | (BL) | Freq. [with DL Carrier
Wy | Ch. || & ch. (] | Ch. (] | Ch. (] | ch. CA | Tx
[ (M) Size |Offset (] [i] k2] M [t bied Power
(dBm) | (dBm)
CA-41A- | LTE LTE
VAL ERE | 20 |41490|2680.0(QPsK| 1 | 49 |41490(2680.0| LTT | 20 |39750|2506.0 N/A 22.46 | 22.60
cad1c | 15| 20 |41490|26800/QPSK| 1 | 49 |41490|2680.0| £IT | 20 |412022660.2 N/A 2250 | 22.60
C.2.1.9 LTE Band 66 as PCC
PCC sCC1 SCC 2 Power
Combination| BW (UL) (UL) | (UL) (DL) BW (DL) BV (DL) LTE_Tx. Power LTE !_:‘nngle
(L) | Fre ®L) | Fre ®L) | Fre (OL) | Freq. | WithDLCA | Carrier Tx
Band | 1y | ch 9| Mod. [ RB | RB [ 6" I L T 4 |Band |t [ che || “Enabled Power
[Ntz | g Size | Offset [ikz] [ikz] i) ] M | ) (dBm)
CA_2A-66A EZE 20 [132072{ 17200 |QPsKk| 1 | 49 |e6s36| 21200 | T | 20 | 900 [1960.0 N/A 2351 23.60
ca66B | Lo | 15 (13204717175 |QPsk| 1 | 36 [ees11| 21175 | it | 5 | 66604 | 21268 N/A 23.41 23.47
caeeC | nio | 20 [132072 17200 |QPSK| 1 | 49 |66536| 21200 | oIt | 20 [66734 21398 N/A 2351 23.60
CA_5A-66A-| LTE LTE LTE
o Lo | 20 132072 17200 |QPSK| 1 | 49 |66536| 21200 | 5it | 20 |67036|2170.0| 'JF | 10 | 2525 [8815| 2352 23.60
CA_12A-66A] LTE LTE LTE
P Lo | 20 132072 17200 |QPsK| 1 | 49 |66536| 21200 | it | 20 |67036 | 21700 | 51E | 10 |5095 [737.5| 2348 23.60
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C.3 LTE Downlink Carrier Aggregation with 4X4 MIMO

This device supports downlink 4x4 MIMO operations for some LTE bands.

Uplink transmission is limited to a single output stream. When carrier aggregation was applicable, the
general test selection and setup procedures described in Appendix C.1 were applied.

According to LTE Test conditions in TCB workshop(May, 2017), SAR is excluded for LTE downlink
4x4 MIMO operation when uplink output with DL MIMO does not exceed highest uplink output power
configuration without DL MIMO by more than a 1/4 dB. And for DL MIMO with carrier aggregation, the
same SAR test exclusion procedure is considered.

Index 2CC Restriction f\:ﬂzr;spd?;i)ériogjgee?s?tl Reverse
2CC #1 CA_2A-[2A] N/A No N/A
2CC #2 CA_[2A]-2A N/A No N/A
2CC #3 CA_[2A]-[2A] N/A No N/A
2CC #4 CA_2A-[4A] N/A 3cc#l Yes
2CC #5 CA_[2A]-4A N/A 3CC#3 Yes
2CC #6 CA_[2A]-[4A] N/A 3CC#4 Yes
2CC #7 CA_[2A]-5A N/A No Yes
2CC #8 CA_[2A]-12A N/A No Yes
2CC #9 CA_[2A]-66A N/A No Yes

2CC #10 CA_4A-[4A] N/A No N/A
2CC#11 CA_[4A]-4A N/A No N/A
2CC #12 CA_[4A]-[4A] N/A No N/A
2CC #13 CA_[4A]-5A N/A 3Ccc#l Yes
2CC #14 CA_[4A]-12A N/A No Yes
2CC #15 CA_[4A]-13A N/A 3CC#2 Yes
2CC #16 CA_[4A]-17A N/A No Yes
2CC #17 CA_5A-[41A] B41 SCC Only No No
2CC #18 CA_5A-[66A] N/A 3CC#6 Yes
2CC #19 CA_12A-[66A] N/A 3CC#9 Yes
2CC #20 CA_26A-[41A] B41 SCC Only No No
2CC#21 CA_41A-[41A] N/A No N/A
2CC #22 CA_[41A]-41A N/A No N/A
2CC #23 CA_[41A]-[41A] N/A No N/A
2CC #24 CA _[41C] N/A No N/A
2CC #25 CA_66A-[66A] N/A 3CC#5 N/A
2CC #26 CA_[66A]-66A N/A 3CC#6 N/A
2CC #27 CA_[66A]-[66A] N/A 3CC#7 N/A
2CC #28 CA_[66B] N/A No N/A
2CC #29 CA_[66C] N/A No N/A
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Index 3CC Restriction %Aompletely CoEred [ Reverse
easurement Superset
3CC#1 CA_2A-[4A]-5A N/A No Yes
3CC #2 CA_2A-[4A]-13A N/A No Yes
3CC #3 CA _[2A]-4A-13A N/A No Yes
3CC #4 CA _[2A]-[4A]-13A N/A No Yes
3CC #5 CA 5A-66A-[66A] N/A No Yes
3CC #6 CA _5A-[66A]-66A N/A No Yes
3CC #7 CA_5A-[66A]-[66A] N/A No Yes
3CC #8 CA_12A-66A-[66A] N/A No Yes
3CC #9 CA_12A-[66A]-66A N/A No Yes
3CC #10 CA _12A-[66A]-[66A] N/A No Yes

Note: “[ ] is 4X4 MIMO Configuration.
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C.3.1 Downlink Carrier Aggregation RF Conducted Powers With 4X4 MIMO

C.3.1.1 LTE 4X4 MIMO DL Standalone Powers

EI;_;nEd ;\HZ Ch. Freq. ] Mod. RB Size RB Offset 4X4 DL M(IcI’VIBOm';'x. Power Single An:zgnma)Tx Power
2 20 18900 1880.0 QPSK 1 49 22.88 23.00
4 20 20175 17325 QPSK 1 49 23.55 23.62
41 20 39750 2506.0 QPSK 1 0 22.54 22.68
66 20 132072 1720.0 QPSK 1 49 23.49 23.60

C.3.1.2 LTE Band 2 as PCC

PCC scc1 SCC 2 Power
I UL DL DL pL) [LTE Tx. Power| LTE Single
Sepbigatioy BW | wy | &) WL | W | gy | o) BW | o) | o) BW | oLy | o8) "With DL CA | Carrier Tx
Band (] Ch d. | Mod. | RB RB Ch d- | Band (] | Ch d- | Band [ | ch q. Enabled Power
[z Size | Offset [iz] [Niz] Ml | (dBm) (dBm)
ca2af2al| 5= | 20 |18900| 18800 QPsk| 1 | 49 | 900 |1960.0 | 'OX | 20 | 1100 |1980.0 N/A 22,81 23.00
LTE LTE
caai2a| 05 | 20 |18900 | 18800 |QPsk| 1 | 49 | 900 | 19600 | 'TF | 20 | 1100 |1980.0 N/A 22.89 23.00
LTE LTE
cA_[2Al2A)l O | 20 [18900|1880.0 [QPsK| 1 | 49 | 900 |19600 | T | 20 | 1100 |1980.0 N/A 22.90 23.00
LTE LTE
caeapsa| G | 20 |18000 (18800 QPsk| 1 | 49 | 900 |19600 | F | 10 | 2525 | 8815 N/A 22.85 23.00
LTE LTE
caal12a] 'G5 | 20 18900 | 1880.0 |QPsK| 1 | 49 | 900 | 19600 | 515 | 10 | 5095 | 7375 N/A 22.84 23.00
LTE LTE
cA_[2A166A| "= | 20 [18900(1880.0 [QPSK| 1 | 49 | 900 |19600 | 5TE | 20 66786 21450 N/A 22.81 23.00
CA—ZS’;'[“A]' Ua | 20 [18900 18800 [QPsK| 1 | 49 | 900 |1960.0 | ‘7 | 20 | 2175 |21325| IF | 10 | 2525 |8s15| 2289 23.00
CA_2A[4AL-| LTE LTE LTE
ol o> | 20 |18900|18800|QPsk| 1 | 49 | 900 | 19600 | 'IF | 20 | 2175 |21325| LTS | 10 |s230 |7510| 2201 23.00
CA_[2A14A-| LTE LTE LTE
e o> | 20 |18900|18800|QPsk| 1 | 49 | 900 | 19600 | 'TF | 20 | 2175 |21325| LTE | 10 |s230 [7510| 2290 23.00
CA_2AI4AH LTE LTE LTE
AN o> | 20 |18900|18800|QPsk| 1 | 49 | 900 |19600 | 'TF | 20 | 2175 |21325| LTE | 10 |s230 [7510| 2201 23.00
C.3.1.3 LTE Band 4 as PCC
PCC sCC1 SCC 2 Power
—— uL DL DL pL) [LTE Tx. Power| LTE Single
Sombiiation Bw | wyy | D L) | (L) |y | BY BW | o) | oY BW | ooy | Y ["WithDLCA | Carrier Tx
Band |y | ch Sk | e | BB || BB |y e |Band | | ch °9- |Band | | che | o3| Enabled Power
[z Size | Offset [iz] [Niz] Ml | (dBm) (dBm)
CA_4A-[4A] LBT4E 20 | 2005017200 |Qpsk| 1 | 49 | 2050 | 2120.0 LBT4E 20 | 2300 | 2145.0 N/A 2354 23.60
LTE LTE
cafanan| G | 20 | 20050 | 17200 |QPsk| 1 | 49 | 2050 | 21200 | 'IF | 20 | 2300 | 21450 N/A 2355 23.60
LTE LTE
ca_aAleall TF | 20 (20050 (17200 [QPsK| 1 | 49 | 2050 | 21200 | G5 | 20 | 2300 |2145.0 N/A 23,51 23.60
LTE LTE
ca_aal12al TF | 20 [20175|17325 [QpsK| 1 | 49 | 2175 | 21325 | 51C | 10 | 5005 | 7375 N/A 23.50 23.62
LTE LTE
cafanj17a] 'OF | 20 |20175|17325 |QPsk| 1 | 49 | 2175 21325 | 515 | 10 | 5790 | 7400 N/A 2355 23.62
CALAIAAL| LTE | 20 |20175| 17325 |Qpsk| 1 | 49 | 2175 | 21325 | 05 | 20 | 900 19600 | '9E | 10 | 2525 [8815| 2358 23.62
CA 2A4A- | LTE LTE LTE
o oe | 20 |20175|17325|QPsk| 1 | 49 | 2175 | 21325 | U5 | 20 | 900 |1960.0 | LTE | 10 |s230 7510 2354 23.62
CA_[2A4A-| LTE LTE LTE
A os | 20 |20175|17325|QPsk| 1 | 49 | 2175 | 21325 | JF | 20 | 900 19600 | LTE | 10 |s230 7510 2355 23.62
CA_2AI4AH LTE LTE LTE
AN e | 20 |20175|17325|QpPsk| 1 | 49 | 2175 | 21325 | U | 20 | 900 19600 | L'E | 10 |s230 |7510| 2357 23.62
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C.3.1.4 LTE Band 5 as PCC

PCC scc1 SCC 2 Power
- uL DL DL pL) [LTE Tx. Power| LTE Single
Sombigatioy BW | wy | & N N R BW | oy | oY BW | o) | {28 "with DL CA | Carrier Tx
Band |y | ch. 9| Mod.| RB | RB | ¢ 4 |Band | 1yr | ch. 9 1Band | e [ ch. | o8| Enabled Power
[z Size | Offset ] ] M | B (@B
casaf41all 'O | 10 |20525| 8365 |QPsk| 1 | o | 2525 | 8815 | 1T | 20 |40620 | 25930 N/A 23.88 23.94
CAZAIAAL| LTE | 10 |20525| 8365 |Qpsk| 1 | o | 2525 | 8s1s | 'OF | 20 | 00 19600 | 'AF | 20 | 2175 21325 2301 23.94
CA 5A66A-| LTE LTE LTE
oon e | 10 |20525| 8365 |QPsk| 1 | 25 | 2525 | 8815 | LIC | 20 |e6786|21450 | LIT | 20 |67036[21700] 2390 23.94
lCA_5A66A LTE LTE LTE
o~ e | 10 |20525| 8365 |QPsk| 1 | 25 | 2525 | 8815 | LTC | 20 |e678s|2145.0 | LTC | 20 |67036[21700] 2385 23.94
lCA_5A66A LTE LTE LTE
oA | 10 |20525| 8365 |QPsk| 1 | 25 | 2525 | 8815 | it | 20 |66786|2145.0 | LIE | 20 |67036[21700]  23.87 23.94
C.3.1.5 LTE Band 12 as PCC
PCC SCC1 SCC 2 Power
- UL DL DL pL) [LTE Tx. Power| LTE Single
(Combination BW | wy | o) UL | UL | by F(,e) BW | (pL) F(,e) BW | (pL) F(,e) with DL CA | Carrier Tx
Band |y | ch. 9- | Mod. | RB | RB | o 4 |Band | 1t | ch. 4 |Band | et [ en. | o0 | Enabled Power
[l Size | Offset ] ] M | am (4B
cA_[2Al12A| £TE | 10 [23005| 7075 [Qpsk| 1 | 25 | 5005 | 7375 | - | 20 | 900 |1960.0 N/A 23.44 23.52
CA_[4A]-12A EIE 10 |23005| 7075 |oQPsk| 1 o | 5005 | 7375 LBT 4E 20 | 2175 | 21325 N/A 23.50 23.52
cA_12A66A] LTE LTE LTE
e b1 | 10 |28005| 7075 |QPsk| 1 | 25 | 5085 | 7375 | it | 20 |66786|2145.0 | L | 20 |67036[2170.0)  23.41 2352
CA 12A- | LTE LTE LTE
(6Rcon | p1p | 10 |23095| 707.5 [QPsk| 1 | 25 | 5085 | 7375 | Le= | 20 | 6678621450 | pec | 20 (6703621700 2349 2352
CA 12A- | LTE LTE LTE
erL oo | Blo | 10 |23095| 7075 |QPsk| 1 | 25 | 5095 | 7375 | it | 20 |66786(2145.0| LiT | 20 [67036[2170.0 2347 2352
C.3.1.6 LTE Band 13 as PCC
PCC sCcCc1 SCC 2 Power
—— uL DL DL pL) [LTE Tx. Power| LTE Single
(Combination BW | (uL) F(,e) (UL) | (UL) | oy ére) BW | (pL) é,e) BW | (pL) é,e) with DLCA | Carrier Tx
Band | 1y | ch. 9| Mod. | RB | RB | o 4 1Band |t | ch 4 |Band| [ ch || “Enabled Power
[z Size | Offset ] [Niz] Ml | (dBm) (dBm)
CA 2A[4AL-| LTE LTE LTE
el LS| 10 |23230| 7820 QPsk| 1 | 25 | 5230 | 7510 | ' | 20 | 900 19600 TF | 20 |2175 21325 2341 23.47
CA_[2A14A-| LTE LTE LTE
oA e | 10 23230 | 7820 |QPsk| 1 | 25 | 5230 | 7510 | Gr | 20 | 900 |1960.0| U | 20 |2175 21325 2339 23.47
CA_2AI4AH LTE LTE LTE
AN | 10 |23230| 7820 |QPsk| 1 | 25 | 5230 | 7510 | G | 20 | 900 19600 TF | 20 |2175 21325 2342 23.47
C.3.1.7 LTE Band 17 as PCC
PCC sCC1 SCC 2 Power
I UL DL DL pL) [LTE Tx. Power| LTE Single
Combination BW | (uL) F(,e) (UL | (UL) 1 by é,e) BW | (pL) é,e) BW | (pL) é,e) with DLCA | Carrier Tx
Band |y | ch. 9| Mod.| RB | RB | 4 |Band | 1y | ch. 4 |Band | ey [ en. | o0 | Enabled Power
[l Size | Offset ] ] G (4B}
ca_4Al7A| £TE | 10 (23790| 7100 [QPsk| 1 | 25 | 5790 | 7400 | 'F | 10 | 2080 |2120.0 N/A 23.40 23.48
C.3.1.8 LTE Band 26 as PCC
PCC scCc1 SCC 2 Power
I UL DL DL pL) [LTE Tx. Power| LTE Single
(Combination BW | (uL) é,e) (UL) | (UL) | oy F(,e) BW | (pL) F(,e) BW | (pL) F(,e) with DLCA | Carrier Tx
Band |y | ch. || e || BB || BB | 4 |Band | 1y | ch. 9 1Band | et [ en. | o0 | Enabled Power
[l Size | Offset ] ] R (B
CA 26A- | LTE LTE
il | o | 15 |20865| 8315 [QPSK| 1 | 36 | 8ses | 8765 | if | 20 |40620| 25030 N/A 23.41 23.50
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C.3.1.9 LTE Band 41 as PCC

PCC scC 1 scc2 scc3 Power
LTETx| LTE
Combinati uL DL DL DL pL) | Power | Single
on 8w | wy | ) W WL |y | P BW | (oL | o) BW | oy | (o) BW | oLy | 29 |ith DL| Carrier
Band (g | ch d. |Mod.| RB | RB ch 4d- (Band g | ch 4d- (Band (] | Ch 4d- [Band ]| ch q. CA Tx
[Hiz] Size |Offset [MHz] [Mz] [Mz] M2 |enabled Power
(dBm) | (dBm)
CA-41A- | LTE LTE
foinl | pas | 20 |41490|2680.0{QPSK| 1 | 4o |41490|2680.0| AT | 20 |30750[2506.0 N/A 2242 | 22.60
CA-J41AL-| LTE LTE
T EaT | 20 |41490|2680.0(QPsK| 1 | 49 |41490|2680.0| LIT | 20 |39750|2506.0 N/A 2250 | 22.60
CA41AL-| LTE LTE
tan | s | 20 [a1490|2s80.0|QPsK| 1 | 49 |41490|2680.0( AT | 20 |39750/2506.0 N/A 2249 | 2260
LTE LTE
cad1c | 1| 20 |41490|26800/QPSK| 1 | 49 |a1490|2680.0| 51T | 20 |412922660.2 N/A 2252 | 22.60
C.3.1.10 LTE Band 66 as PCC
PCC SCC1 SCC 2 Power
Combination BW (UL) (UL | (UL (DL) B (DL) T (DL) |LTE Tx. Power LTE Single
(UL | Fre ®L) | Fre ®L) | Fre (L) | Freq. | WithDLCA | Carrier Tx
Band |y | ch | Mk || BB || BB | G 4 [Band | 1wy | ch - |Band| 1 | ch % "Enabled Power
[l Size | Offset [ikz] [z M | am (4B
CA668] | Lt | 15 (13204717275 |QPsk| 1 | 36 |ees11| 21175 | LIE | 5 |66604|21268 N/A 23.41 23.47
LTE LTE
CAI66C] | oo | 20 (13207217200 |QPSK| 1 | 49 |66536 (21200 | GIE | 20 |66734 21308 N/A 23.50 23.60
CA_SA66A-| LTE LTE LTE
oon | e | 20 [132072[ 17200 QPsK| 1 | 49 |66536| 21200 | pit | 20 |67036|2170.0| ‘o | 10 | 2525 8815|2351 23.60
lCA_5A166A LTE LTE LTE
oL Lo | 20 [132072 17200 |QPSK| 1 | 49 |66536( 21200 | LI | 20 |67036|21700| UF | 10 | 2525 |8815| 2348 23.60
lCA_5A166A LTE LTE LTE
on Y Beg | 20 [132072| 17200 [QPsK| 1 | 4o |ees36| 21200 | gre | 20 [67036| 21700 | (IF | 10 | 2525 |seLs| 2354 23.60
cA_12A66A] LTE LTE LTE
e bee | 20 [132072[ 17200 QPsK| 1 | 49 |66536| 21200 | pit | 20 |67036|2170.0 | piF | 10 | 5095 737.5| 2351 23.60
CA 12A- | LTE LTE LTE
Goroon | Bes | 20 [132072|17200 |QPsk| 1 | 49 |66536| 21200 | e | 20 |67086|2170.0| LIT | 10 | 5005|7375 | 2349 23.60
CA_12A- | LTE LTE LTE
orio6n | B66 | 20 [132072[ 17200 QPsk| 1 | 49 |eesss | 21200 | Let | 20 |67036|21700 | Gio | 10 [5005|737.5| 2353 23.60
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