Report No.: BL-SZ72460766-AC

LEGroup

F.6 1950 MHz Dipole

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughnusatrasse 43, 8004 Zurich, Switzerland

Acuredited by the Swisk Accreditation Service (SAS)

W,
e*\\__//":-’ g Schweizerischer Kalibrierdionat
% c Servizio svizeuro i tarmtura
n@_,s S swiss Calibration Servics

il

Acereditation Ne.: SCS 0108

The Swiss Accreditation Sarvice is one of the signataries to the EA
Multilatoral Agreoment for the recognition of calibration cectilicates

Object D1950V3 - SN:1240
Cafitration procedurels) QA CAL-05.v11 ,

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caibration daln September 13, 2021
This calbeation cortficate o the Wity 10 ol which realize the péyysicst units of (51)
The and the with conl prodabiity ane given on the fokowing poges aed ar part of (he camificate
Al callratons have beon conducted in the cloand | y tacity. = (22 = 3P0 and humkity < TO%
Calbration Equipment used (METE critcal for calbration)
Primary Standa 10 ¢ Cat Datw {Cortificats No ) S dod C:
Powes meter NFF SN: 104778 08 Apr21 (No. 217.03200/00209) Apr-22
Power surmor NRP-Z91 SN 10024e 08-Apr-2% (No. 217-03291) Apr-22
Power sensor NRP-201 SN: 100245 02-Apr-21 (No. 217-03202) Apr-22
Reference 20 0B Attenuator SN BHE304 (20x) 00-Apr21 (No. 217-0303) Ape22
Type-N mismaich combsnation SN 0882 /06327 09-AprY (No. 21703344) Ape-22
Heleronce Probe EX3DVA SN: 7340 28-Dec-20 (No. EX3.7348_Doc20) Dec-21
DAE4 SN: 60 02-Now-20 (No. DAE4.601_Nowve0) Now-21
S y 51 102 Chock Date {in howse) Schecued Check
Power moter E44100 SN: GEINSI2M75 300114 (In house checs Oct-20) In houss check: Ogt-22
Power sensor HP B481A SN: USO7292763 070215 (In house chack Oct-20) In house check: Oct-22
Power wansor HP B81A SN MYa 082317 07-0ct-15 (In house chack Oct-20) In houne check: Cct-22
AF geneaiior RAS SMT-06 SN 100872 15-Jun-15 (in house check Oc-20) In house check: Oct-22
Network Aralyzor Aglent EBISEA | SN US41080477 31-Mae-14 (in house chook Oct-20) In house chack: Oct-21

MNama Function Signature
Caltrated by: Joton Kastrat Lisbortory Techeician qﬁ w‘

\

Approved by: Kaym Pokowe Tochnieal Manuger

Thia caliration certificate shall not be reps

P =

3ued: Septomber 14, 2021

scod waoept 0 full wehout wetlen agroval of tha laboraiory.

Cartificato No: D1950V3-1240_Sep21

Page 1ol 7

48 /86



Report No.: BL-SZ2460766-AC G roup

Schmid & Partner % ¢ Service sulsse d'étalonnage
Engineering AG T Servizio svizzoro di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland N S Swiss Calibration Service

Accradited by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service |s one of the signatories to the EA
Multilsteral 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-Wormn 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.

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

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

DASY Version DASYS52 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1950 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied,
Temperature Peormittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (220202)"C 399+68% 1.44 mho/m + 6 %

Head TSL temperature change during test <05"C - eee
SAR result with Head TSL

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

SAR measured 250 mW input power 10.5 Wikg

SAR for nominal Head TSL parameters normalized to TW 41.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 ey’ (10 g) of Head TSL condition

SAR measured 250 mW input power 540 Whkg

SAR for nominal Head TSL parameters normalized to 1W 21.4 Wikg = 16.5 % (k=2)
Certificate No: D1950V3-1240_Sep21 Page3of 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to leed point 4720+386Q
Retum Loss -265dB

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.194 ns |

After long term use with 100W radiated power, only a sfight warming of the dipole near the teedpoint 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 pasition as explained in the
“Measurement Conditions" paragraph. The SAR data are not affacted by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be appiied 1o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

| Manutactured by | SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 13.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1950 MHz; Type: D1950V3; Serial: D1950V3 - SN:1240

Communication System: UID 0 - CW; Frequency: 1950 MHz

Medium parameters used: f= 1950 MHz; o = 1.44 S/m; & = 39.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.41, 8.41, 8.41) @ 1950 MHz; Calibrated: 28.12.2020
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02,11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001
« DASY5252.10.4(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=5mm, dy=5mm, dz=5mm

Reference Value = 111.5 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 19.4 W/kg

SAR(1 g) = 10.5 W/kg; SAR(10 g) = 5.40 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.4%

Maximum value of SAR (measured) = 16.3 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =163 W/kg=12.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition

| Phantom [ SAM Head Phantom | For usage with cSAR3DV2-RAL |
SAR result with SAM Head (Top = C0)
SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized to 1W 43.3 W/kg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 22.4 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Mouth = F90)

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

SAR for nominal Head TSL parameters

nomalized to 1W

44.1 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 23.5 Wikg + 16.9 % (k=2)
SAR result with SAM Head (Neck = H0)

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

SAR for nominal Head TSL parameters normalized to 1W 42.6 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 22.2 W/kg = 16,9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR lor nominal Head TSL parameters normalized to 1W 31.1 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 17.2 Wikg = 16.9 % (k=2)
! Additional assessmants outside the current scope of SCS 0108
Cartificate No: D1950V3-1240_Sep21 Page 7of 7
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D1950V3 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2023.09.11 2022.09.12 /
Return Loss(dB) -27.437 -24.483 16.84%
50.742 Q +2.023 | 49.381 Q + 3.781 -1.758Q
Impedance ) , .
iQ iQ (Imaginary part)

1 Gtat 1.75 GHz

Return Loss for Head TSL

[FEW 100 H2

Stop 2.15 G R

Impedance for Head TSL

1 8150

FEW 100 H

Stop 2,15 G4 A- |
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F.7 2450 MHz Dipole
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Tel: +86-10-62304633-2117

E-mul: cttl@chinatt] com httpc//www.caict.ac.on

Cllent  Baluntek Certificate No: 24022000389
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 952
Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 7, 2024

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements (SI). 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 dosed laboratory facility: environment temperature (2243yC and
humidity<70%.

Calibration Equipment used (M&TE critical for calibeation)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) __ Scheduled Calibration
Power Meter NRP2 | 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPBA | 101369 15-May-23 (CTTL, No.J23X04183) May-24
ReferenceProbe EX3DV4 | SN 3846  31-May-23(SPEAG No.EX-3846_May23) May-24
DAE4 SN1556  03-Jan-24(CTTL-SPEAGN0.24.J02Z80002) Jan-25
Secondary Standards | ID# Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No,OCP-DAK3.5-1040_Jan24) Jan-25

Name Function

Callbeated by: Znao Jing SAR Test Engineer —Z fl

Reviewed by: Lin Jun SAR Test Engineer fpﬁ,

Approved by: Qi Dianyuan SAR Project Leader R .

Issued:; May 13, 2024
This calibration cerlificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24]02Z000389 Page | of 6
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Add: No.52 HuaYeanBei Road, Haldin District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: cttl@chinattl com BRip./www. et 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/EEE 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 8 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.

s 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
paralle!l 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 895%.

Certificate No: 24J02Z000389 Page 2 of 6
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Add: No.52 HuaYuanBa Rosd, Hsdian District, Betjing, 100191, China
Tel: +86-10-62304633-2117
E-mail; ctd@chmattl com hopid/www.ealct.nc.cn

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.104
Extrapolation Advanced Extrapofation
Phantom Triple Flat Phantomn 5,1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MMz 2 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°'C 39.2 1.80 mha'm
Measured Head TSL parameters (220+02)°C 30526% 1.79 mho/m + 6 %
Hoad TSL temperature change during tost <10°C — .-

SAR result with Head TSL

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

SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Head TSL parameters normalized to 1W 52.6 Wikg £ 18.8 % (k=2)

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

SAR measured 250 mW input power 6.15 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 24.7 Wikg  18.7 % (k=2)
Certificate No: 24J02200038% 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 51.6Q+ 3.78)0
Retum Loss - 27.9d8

General Antenna Parameters and Design

[amwom(mmwm) 1.068 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 |s directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
ufthedipoles.smallondcapsmaddedIomedlpoioamsinomwknpmvemtdingwfnnloadod
sccording 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 |
Certificate No: 24J02Z000389 Page 4 of 6
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Add: No.52 HuaYuunBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: cttig@chinatl com bittpc//www.calct.ac.cn

DASYS5 Validation Report for Head TSL Date: 2024-05-07
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952
Communication System: UID 0, CW, Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.792 S/m; &= 39.47; p = 1000 kg/m*
Phantom scction: Right Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(6.8, 7.06, 7.55) @ 2450 MHz; Calibrated:
2023-05-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

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

« 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 = 106.6 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 25,9 Wikg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.15 Wikg

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

Ratio of SAR at M2 to SAR at M1 =51.3%

Maximum value of SAR (measured) = 21.5 Wikg

a8
0
-4.25
.51
12.76
17.02
¢
21.27 L -
0dB = 21.5 Wrkg = 13.32 dBW/kg
Certificate No: 24J02Z000389 Page 5 of 6
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Add: No.52 HuaYuanBei Road, Haidian Distret, Beljing, 100191, China
Tel: 486-10-62304633-2117
E-mail: cetl@chinattl.com bitp/www ctict ac o

Impedance Measurement Plot for Head TSL

Tri =1l Lag mag 10, Cuoh, kef 0.00088 [61)

1 L A500000 Ger <27. b

PEEE =it zeith C(esfx) Zzale 1.0000 [F1 vel]
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F.8 2600 MHz Dipole
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AN v CALIBRATION
Add: No.S2 HuaVoanBei Road, Haidias District, Beijing, 100191 ol g\ CNAS LeST0
Tel: +86-10-62304633-2117

E-mail: emfidlcict ac.cn httpiiwww.caict.ac.cn
Client: Baluntek Certificate No: 24J02Z000390
CALIBRATION CERTIFICATE
Object D2600V2 - SN; 1085
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole vadidation kits

Calibration date: May 8, 2024

This calibration Cedificate documents the traceability to national standards, which realize the physical units of
measurements (Si). 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 crifical for cafibration)

Primary Standards D # Cal Date (Calibrated by, Cerlificate No.) _ Scheduled Calibration
Power Meter NRP2 | 106276 15-May-23 (CTTL, No.J23X04183) May-24
Powersensor NRPSA | 101369 15-May-23 (CTTL, No.J23X04183) May-24
ReferenceProbe EX3DV4 | SN 3846 31-May-23(SPEAG,No.EX-3846_May23) May-24
DAE# SN1556  03-Jan-24(CTTL-SPEAG.N0.24.02280002) Jan-25
Secondary Standards | ID# Cal Date (Callorated by, Certficate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No, J23X13426) Dec-24
NetworkAnalyzer ES071C | MY46110673  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAKI.5-1040_Jan24) Jan-25

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer £ f

Reviewed by: Lin Jun SAR Test Engineer 'r‘_‘{.

Approved by: Qi Dianyuan SAR Project Leader %

Issued: May 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 24J02Z000390 Page | of &
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Add: No.52 HunYoanBei Road, Haldisn District, Beijing, 100191, China
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E-madl; emnfifcaict ac.cn hitp/iwww, caict ae.co
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) IECNEEE 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:
¢) 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.

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

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

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

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

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

Cestificate No: 24J02Z000390 Page 2 of 6
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CAICT

E-mail: emffjcaictaccn httpc//www.caicl.nc.cn
Measurement Conditions
DASY systermn configuration, as far as not given on page 1.
DASY Version DASYS52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Conter - TSL 10 mm with Spaces
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calcufations were applied.
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mholm
Moasured Head TSL parameters (20:02)°C 386516 % 1.99 mhoim £ 6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 55.9 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cni’ (10 g) of Head TSL Condition
SAR measured 250 mW Input power 8.37 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 25.4 Wikg £ 18.7 % (k=2)
Certificate No: 24J02Z000390 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 48.20- 4.78j0
Return Loss -26.7d8

General Antenna Parameters and Design

| Etectrical Deiay (one dirsction) 1.057 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: 2024-05-08
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1095
Communication System: UID 0, CW; Frequency: 2600 MHz
Medium parameters used: {= 2600 MHz; o = 1.985 S/m; & = 38.52; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY'S Configuration:

« Probe: EX3DV4 - SN3846; ConvF(6.72, 7.04, 7.5) @ 2600 MHz; Calibrated:
2023-05-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

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

o DASYS252.10.4(1535); SEMCAD X 14.6,14(7501)

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

Reference Value = 96.20 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 29.2 Wikg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.37 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M| = 49.4%

Maximum value of SAR (measured) = 23.7 W/kg

dg

0
-4.59
-2.18

1377

-18.36

-22.95 » 1
0.dB = 23.7 W/kg = 13.75 dBW/kg
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Impedance Measurement Plot for Head TSL
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F.9 5GHz Dipole

Calibration Laboratory of e\"\‘iﬂ\t_‘;’/""’ﬁ, Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland K S Swiss Calibration Service
b
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilatoral Agreement for the recognition of calibration certificates
cient  Balun (Auden) Cortificate No: DSGH2zV2-1333_Sep21
Objoct D5GHzV2 - SN:1333
Calibeation procedure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Callbeation date: September 14, 2021

This calibration cenlficate documents tha traceabiity to national standards, which realize the physical units of measwrements (S1),
The measwemeants and the uncertainties with confidence probability ase given on the following pages and are part of the cerificate,

All galibrations have bean conducted in the closed laboratory tacility: environmaent temperature (22 + 3)°C and humidity < 70%.

Callbration Equpment used (M&TE crtical for calibration)

Primary Standards D s Cal Date (Cartificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No, 217-03281/03282) Apr-22
Power sengor NHP-291 SN: 100244 09-Apr-21 (No, 217-03261) Apr-22
Powor sengor NRP-Z91 SN: 103245 00-Apr-21 (No. 217-03202) Apr-22
Raterence 20 o8 Attenuator SN: BHA3M (20%) 00-Apr-21 (No. 217.03343) Apr-22
Type-N mismatch combination SN: 310082 / 06327 08-Apr-21 (No, 217-03344) Apr-22
Reterance Probe EX3DV4 SN: 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Now-21
Secondary Standards D¢ Check Date (in house) Schedulad Check
Power meter E44108 SN: GBR3BS12475 30-Oct-14 (in house check Oct-20) In housa chock: Oct-22
Power sensor HP BAB1A SN. US37292783 07-Cet-15 (in house chack Oct-20) In house check: Oct-22
Power sensor HP B481A SN: MY41002317 07-0at-15 (in house check Oct-20) In house check: Oct-22
RF genarator R&S SMT-06 SN 100872 15-Jun-15 (In house check Oct-20) In house check: Oct-22
Natwork Analyzer Agllent EBIS8A | SN. USA1080477 31-Mar-14 (in house check Oot-20) In house check: Oct-21

Name Function Signature
Calibrated by: Jattroy Katzman Laborsiory Technician / ; é

.

Approved by: Katja Pokovie Tochnical Manager % @

Issued: Septamber 14, 2021

This catibration cerificate shall not be reproduced except in lull without writtan approval of the laboratory
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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:

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.

e 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 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 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%.

Ceriificate No: D5GHzV2-1333_Sep21 Page 2 of 9
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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 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 Ralio = 1.4 (Z direction)
Frequency 5200 MHz = 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 36.0 4.66 mho/m
Measured Head TSL parameters (2204 0.2)°C 348+6% 447 mho/m £ 6%
Head TSL temperature change during test <05°C - aaee
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80,1 W/kg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.29 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.7 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters (22.0£02)"C 34026 % 5.06 mho/m = 6 %

Head TSL temperature change during test <05"C e -
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 8.31 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.3 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: D5SGHzV2-1333_Sep21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 500Q-6.3Q
Return Loss -24.1dB
Antenna Parameters with Head TSL at 5800 MHz
Impedanca, transtormed to feed paint 5280Q+14iQ
Return Loss -30.4 dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) [ 1195 ns

Alter 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-signats. 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: D5GHzV2-1333_Sep21
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DASYS5 Validation Report for Head TSL
Date: 14.09.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1333

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; o = 4,47 S/m; & = 34.8; p = 1000 kg/m’ ,
Medium parameters used: = 5800 MHz; o = 5.06 S/m; & = 34.0; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.01, 5.01, 5.01) @ 5800
MHz; Calibrated: 30.12.2020

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

» Electronics: DAE4 Sn601: Calibrated: 02.11.2020

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.82 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.9 Wikg

SAR(1 g) = 8.08 W/kg; SAR(10 g) =2.29 W/kg

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

Ratio of SAR at M2 to SAR at M| = 69.2%

Maximum value of SAR (measured) = 18.8 W/kg

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 = 77.05 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 8.31 W/kg; SAR(10 g) = 2.34 W/kg

Smuallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 65.4%

Maximum value of SAR (measured) = 20.3 W/kg

Certificate No: D5GHzV2-1333_Sep21 Page 50f 9

72186



Report No.: BL-SZ2460766-AC G roup

-5.00

-10.00

-15.00

-20,00

-25.00

0dB =20.3 W/kg = 13.07 dBW/kg

Certificate No: D5GHzV2-1333_Sep21 Page 6 of 8

73 /86



Report No.: BL-S22460766-AC G roup

Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Conditions (f=5200 MHz)

| Phantom | SAM Head Phantom For usage with cSAR3DV2-RIL |

SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized 10 1W 84.8 W/kg + 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 24.2 Wikg = 19,9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominal Head TSL parameters normalized to 1W 88.7 W/kg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 25.4 W/kg = 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

SAR for nominal Head TSL parameters normalized to 1W 84.7 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg = 19.9 % (k=2)
SAR result with SAM Head (Ear)

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

SAR for nominal Head TSL parameters normalized to 1W 54.0 W/kg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 18.2 Wikg = 19.9 % (k=2)

' Additional assessments outside the current scope of SCS 0108

Certificate No: D5GHzV2-1333_Sep21
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

| Phantom | SAM Head Phantom For usage with cSARDV2-RL |

SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1W 85.6 Wikg + 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to TW 24,0 Wikg = 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominal Head TSL parameters normalized 1o 1W 92.5 W/kg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to TW 26.1 W/kg = 19.9 % (k=2)

SAR result with SAM Head (Neck)
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 82.6 W/ikg = 20.3 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 23.0 W/kg = 19.9 % (k=2)
SAR result with SAM Head (Ear)
SAR averaged over 1 ecm? (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 58.8 W/kg = 20.3 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 19.5 W/kg = 19.9 % (k=2)

2mmlmewmsmnﬁdoﬂnmmmmofscsmm
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Calibeation procedure(s)
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Calibeation Equipment used (MBTE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Callbration

Power meter NRP SN: 104778 08-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 08-Ape-21 (No, 217-03291) Apr-22

Power sensor NRP-291 SN; 103245 08-Age-21 (No, 217-03292) Apr-22

Referance 20 B Attenuator SN:BHO394 (20k)  D9-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310882/ 06327  09-Apr-21 (No. 217-03344) Apr-22

Reforence Probe EX3DVA SN: 3503 31-Dec-21 (No. EX3-3503_Dec21) Dec-22

DAE4 SN; 601 01-Nov-21 (No. DAE4-801_Nov21) Now-22

Secondary Standards D Check Date (in house) Scheduled Check

Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-20) In housa chock: Oct-22

Power sensor HP 84814 SN: US37292783 07-0¢t-15 (in house check Oct-20) In house check: Oct-22

Pawer sensor HP B4B1A SN: MY41093315 07-Oct-15 (in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100072 15-Jun-15 {in house check Oct-20) in house eheck: Oct-22

Network Analyzer Agilent EB3S8A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Name Function Signature

Calibrated by:

mmmumummhuwmwuuw.
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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:

» 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 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 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: DSGHzV2-1333_Mar22 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS52 Vv52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =40 mm,dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5300 MHz £ 1 MHz

Frequency 5500 MHz £ 1 MHz
5600 MHz £+ 1 MHz

Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mho/m

Measured Head TSL parameters (220+02)°C 350+6% 4.60 mho/m + 6 %

Head TSL temperature change during test <05°C - —_
SAR result with Head TSL at 5300 MHz

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

SAR measured 100 mW Input power 8.23 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 81.8 Wikg * 19.9 % (k=2)

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

SAR measured 100 mW input power 2.36 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.4 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4,96 mho/m

Measured Head TSL parameters (220+02)°C 347+6% 4.80 mho/m + 6 %

Head TSL temperature change during test <05°C — -—
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.71 Wikg

SAR for nominal Head TSL parameters normalized to 1W 86.5 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2,48 Wikg

SAR for nominal Head TSL parameters normalized to 1W 244 Wikg £19.5 % (k=2)
Certificate No: D5GHzV2-1333_Mar22 Page 3 of 8
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220'C 35.5 5.07 mha/m

Measured Head TSL parameters (22.0+0.2)*C 345+6% 4.90 mho/m £ 6 %

Head TSL temperature change during test <05°C —_ —
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.43 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83.6 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg £ 19.5 % (k=2)
Certificate No: D5GH2V2-1333 Mar22 Page 4 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 4730-200
Return Loss -291d8
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed to feed point 4800-27 )1
Return Loss -29.3d8
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed 1o feed point 5340-11jQ
Return Loss -29.1dB
General Antenna Parameters and Design
| Eectrical Delay (one direction) [ 1.195 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 Condifions" paragraph. The SAR data are not affected by this change, The overall dipole length s 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

l Manufactured by

SPEAG

Certificate No: DSGHzV2-1333_Mar22
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DASYS5 Validation Report for Head TSL
Date: 07.03.2022

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5SGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1333

Communication System: UID 0 - CW; Frequency: 5300 MHz, Frequency: 5500 MHz, Frequency: S600
MHz

Medium parameters used: f = 5300 MHz: ¢ = 4.6 S/m; &r = 35; p = 1000 kg/m3 ,

Medium parameters used: = 5500 MHz; o = 4.8 S/m; er = 34.7; p = 1000 kg/m3 ,

Medium parameters used: {'= 5600 MHz: ¢ = 4.9 S/m: er = 34.5; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.49, 5.49, 5.49) @ 5300 MHz, ConvF(5.25, 5.25, 5.25) (@ 5500
MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz; Calibrated: 31,12.2021

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

» Electronics: DAE4 Sn601; Calibrated: 01.11.2021

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.45 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.3 W/kg

SAR(1 g) = 8.23 W/kg; SAR(10 g) = 2.36 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 70.1%

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 79.41 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 32,7 W/kg

SAR(1 g) = 8.71 W/kg; SAR(10 g) = 2.46 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 67.4%

Maximum value of SAR (measured) = 20,0 W/kg

Certificate No: D5SGHzV2-1333 Mar22 Page 6 of 8
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 79.18 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 30.5 Wikg

SAR(1 g) = 8.43 W/kg: SAR(10 g) = 2,40 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.5%

Maximum value of SAR (measured) = 19.3 W/kg

-16.00

-24.00

-32.00

-40.00

0dB =20.0 Wkg = 13.0 dBW/kg
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Impedance Measurement Plot for Head TSL

Eile VYiew Channel Sweep Calitwation Irace Scale Maker System Window Help

% 500000 GHe

ChlAvwg= 0
Chi: Gt 500000 GHz  wm
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L35 00
L0 00 Ch ) dag» 20
Chi: Sewr 9 00000 GH2 Stop €.00000 GHz
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D5GHzV2 Dipole impedance and return loss Validation

Meas. Results Current Meas. Previous Meas. Max. Deviation
Meas. Data 2023.09.13 2029.09.13 /
5.2GHz Return
-22.139 -22.856 -3.14%
Loss(dB)
5.2GHz 50.271 Q-4.962 | 50.025 Q -5.023 0.245Q
Impedance jQ iQ (Real part)
5.3GHz Return
-29.217 -29.235 -0.06%
Loss(dB)
5.3GHz 46.307Q -1.791 45.658Q -0.596 -1.195Q
Impedance jQ iQ (Imaginary part)
5.5GHz Return
-24.326 -25.888 -6.03%
Loss(dB)
5.5GHz 43.960Q 45.325Q -1.365Q
Impedance +1.701jQ +0.358jQ (Real part)
5.6GHz Return
-25.966 -26.856 -3.31%
Loss(dB)
5.6GHz 53.427Q) 53.253Q 0.335Q
Impedance +0.459jQ +0.124jQ (Imaginary part)
5.8GHz Return
-32.770 -31.256 4.84%
Loss(dB)
5.8GHz 50.001Q -0.639 51.085Q -0.553 -1.084Q
Impedance jQ iQ (Real part)

Return Loss for Head TSL

| Sttt 5 Gz

W 100 M

Stop ¢ G [0
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Impedance for Head TSL
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