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EX3DV4 - SN.7655 May 28, 2024
UID | Rev | Communication System Name Group PAR (dB) | Unc® k=2
10911 | AAB | 5G NA (DF 1-6-OFDM, S0% RS, 25MHz, OPSK, 30#z) SENAFAITOD | 508 286
10812 | AAG | 50 NA (OF 1.5.0F0OM, 50% RB, 30 MHz, QPSK, 30KHz) &G NA FR1 TOD 584 186
10995 | AAD | 5G NA (DFT-8-OF DM, S0°% RS, 40MHz, QPSK. 30%Hz) SGNAFAI TOD | 684 306
10814 | AAC | 5G NR (OF T.5-OF DM, 507% RS, B0MHz, OPSK, 30%Hz) BGNAFRI TOD | 5.85 <86
10015 G NA (DF 15 OFDM, 50% A8, 60 MH2, QPSK. 30KHz) SGNAFA1 TOD | 563 )
10816 | AAD | 50 NA (OF 15-OF OM, S0% A8, B0MHz, OPSK, 3052) SGNA PRI TO0 | 5.87 256
10817 | AAD | 5G NR (DFT5-OFDM, 50% RB, 100 MHz, QPSX, 30 #7) SGNAFAI TOD | 504 268
0818 | AAE | 5 NR (DF FA-GFOM, 100% P8, & MHz, OPSK_ 30#4z) EZGNAFATTOD | 586 <56
10018 | AAG | 56 NA (DFT5-OFDM, 100% RB, 10MHz, OPSK, 30 kH) SGNAFAI TO0 | 586 <68
10520 | AAB | 50 NRA (OF T4-OF DM, 100% R85, 15 MHz, OPSK. 30KHz) SGNAFAI TOD | 587 156
10621 | AMG | 5G NA (OFT2-0ED. 100% RB. 20 MHz, GPSK, 30 kHZ) SGNAFAI TOD | 584 2886
10622 | AAB | 5G NA (DF T-OF DM, 100% A8, 26 MHz, OPSK, 30kHz) SGNAFAI TOD | 582 408
10823 | ANG | 56 NR (OF T5-OFCM, 100% RB, 30 MHz, GPSK, 30 KRz SGNAFAT 10D | 684 186
10924 | AAD | 50 NA (DF T-=-OFDM, 100% B, 40 Mz, QPSK, 30 kHz 5GNAFRI TOD | 684 388
10825 | AAC | 50 NR (DFT-5-OFOM, 100% RB, 50 MHz. GPSK, 30KHz) SGNAFATTO0 | 585 196
10928 | AAD | 5G NR (OFT-5-OFDM, 100% RB, 60 MHz. QPSK, 30 kHz) 5G NAFR1TDO | 58 398
10827 | AAD | 50 N (OF T-6-OFOM, 100% RB, B0 MMz, CPSK, 30KHMz) SGNAFATTDO | 584 136

10028 | AAD | 5G NR (DFT-5-OFDM, 1 RS, 5MHz, QPSK. 154Hz) 5G NA FR1 FDD 552 196
10928 | AAD | 50 VA [DFT-8-OFDM, | BB, 10MHz, OPSK, 15 7Hz) EGNAFRIFDD | 552 06
10930 | AAC | 5G NA (DFT.5-OFOM, | A8, 15 MHz, OPSK, 15kH2) 50 NA FA1FOD | 552 96
0831 | AAC | 5GNR (OF T4-OFDOM, | RB. 20 MHz, OPSK, 15 KHz) SGNAFAI FOD | 551 086
10902 | AAG | 5G NA (DFT-CFOM, 1 BB, 25 MHZ, QPSK, 15KHz) 5GNAFAT FOD | 551 366
10833 | AAC | 50 NR (DFT-5-OFDM. 1 AB, 30 MHz, QPSK, 16KHe) SENRFATFOD | 551 306
10534 | AAG | 5G NA (DFTs-OFDR, 1 AB, 40 1HZ. OPSK, 15kH2) SGNAFAI FOD | 651 396
70835 | AAD | 5G NA (OFT-5-CFDMA, | AB, 50 MHz, GPSK, 15kHz) SGNAFALFOD | &8) 206
10595 | AAD | 5 NA (DFT=-OF DM, 50% RB. 5 MH2, OPSK, 15 kHz) SGNRFAI FOD | 590 106
10937 | AAD | 5G NR (OF T-5-OFDM, 50% AB, 10 MHz, OPSK, 15 KHz SGNAEAI FOD | 677 FrT)
10938 | AAC | 5G NR (DF T-=-OF DM, 50% RB, 15 MHz, QPSK, 15KkHz 5CNAFATFOD | 590 195
10838 | ANG | 5G NA (DFT5-OFOR, 50% RB. 20 MHz, GPSK, 15KHz, SGNAFA! FOD || S&2 FeT
10840 | AAC | 50 NR (OF Te-OFOM, 50% AB, 25 MRz, QPSK. 15 kHz) SGNAFATFOD | 589 185
10941 | AAC | 5G NR (DFT-5-OFDA, 50% AB, 30 MHz. QPSK, 15 KHz) 5GNAFAI FOD | 523 198
10942 | AAC | 5G NR (OF T-2-OFDM, 50% AB, 40 MHz, GPSK, 15KHz) SGNRFA1 FDD | 585 195

10943 | AAD | 5G NR {DF T-5.0FOM, 50% AB, 50 MHz, OPSK, 15Kz} SGNRFAIEDO | 595 185
10944 | AAD | 56 NA (DF T--OFOM, 100% RB, 5 MHz. QPSK, 15KHz) 5G NAFAT FOD | 581 198

10045 | AAD | 5G NR (DFT-5.OFCM, 100% AH, 10 Wiz, OPSK, 15kHz) 50 NR FR1FDO | 585 195
10946 | AAG | 6G N [DF T-5-OFDM, 100% RB, 15MHz, GPSK, 15KHz) 5G NA FRI FDO | 589 194
10947 | AAC | BG A [DFT-5 OFDM, 100% RB, 20 MMz, OPSK, 15kH2) 5G NA FRI FOO | 587 195
10848 | AAC | 5G NA [DF 7-8-OFOM, 100% AB, 25 MHz, OPSK, 15 5G NA FR1FDO | 594 198
10845 | AAC | 5G NA [DF 7-5-OFOM, 100% AB, 30 MHE, OFSK, 15KH2) 5GNAFR) FDO | 587 8.6
10950 | AAG | 56 NA ([OF T5.OF DM, 100% AB, 40MHz, OFSK, 15 5G NA PRI FOD | 5.94 196
10867 | AAD | 50 NR [DF1-5-OF DM, 100% RB, 50 MHz, QPSK, 15K EGNAFRIFOD | 582 Py
10952 | AAA | &G NA DL (CP-OEDM. TM 2 1. 5 MHz, 64-OAM. 15KHz) 5GNAFRI FOD | 8.2% 06
10853 | ARA | 5G NR DL (GP-OFDM, TM 3.1, 10 Mz, 64-OAM, 15 kHz) 5GNAFAIFOD | 818 08
10654 | AAA | 5G NR DL (CO-OFDM, TH 3.1, 15 MHz, BA-GAM, 15 kHz) SGNRFRI FOD | 823 206
10055 | ARA | 50 NR DL (CP-OFDM, TM 3.1, 20 MHz, 54-QAM, 15 kHa) SGNAFAI FOD | 842 58
10955 | AAA | 5G NA DL (CP-OFDM, TM 2.1, § Mz, B4-OAM, 30 kHe) SGNA FRIFOD | 8.4 396
10057 | AAA | 5G MR DL (GP-OFDM, TM 3.1, 10 MHz, 54-GAM, 30 kHz| SGNAFAI FOD | &a% 358
10858 | AR | 5G NA DL (CP-OFDM, T 3.1, 16 MHz, &4-GAM, 30KHEZ) SGNAFAIFOD | 861 106
10850 | AAA | 50 NR DL (CP/OFDM, TM 3.1, 20 Wz, 64-GAM, 30KHz) SGNAFATFOD | B33 <56
10660 | AAE | 5G NA DL (CP-OFDM, Th 8.1, 5 MMz, B4-GAM, 15kHz] SGNAFAITOD | 842 168
10051 | ANG | 56 NR DL (GP-OFDM, TM 3.1, 10 MRz, 54-GAM, 15 kHa) SGNAFAITOD | 538 186
10952 | ANB | 5G NR DL (CP-OFOM, T0A 3.1, 15 MMz, 54-GAM, 15KHz) SGNAFAITOD | 6.40 108
10983 | ANG NA DL (CP-OFOM, TM 3.1, 20 M4z, 54-QAM, 15KkHz) SGNAFAITOD | 558 396
70564 | AAE | 5G NA DL (CP-OFDM, TM .1, 5 MMz, £4-GAM, 30kHZ} SGNAFAI TOD | 829 106
10985 | AAG | 5G NA OL (CP-OFDM, TM 3.1, 10 MMz, 54.0AM, 30KHz) %G NA FAT TOD 847 486
10968 | AAB | 50 NR DL (CP-OFDM, TM 3.1, 15 MMz, 64-GAM, 30 KHz) 50 NR FR1 T00 955 168
10867 | AAC | 5G NA DL (CP-OFDM, T 3.1, 20 Mz, 54-OAM, 30KHz) SGNAFATTOD | 842 106
10058 | AAD | 5G NA DL (CP-OFDM, TM 3.1, 100 MHz, 64-QAM, 30kHz) “5G NA FAT TOD 549 495
10072 | ANC | 56 NA (CP-OFDM, 1 AB, 20 WHz, GPSK, 15kHe) SGNAFATTOD | 1150 166
10973 | AAD [ 1 AB, 100MHz, OPSK, SOKHZ) SGNAFAITOD | 606 186
10874 | AAD | 5G NR (CP-OFDM, 100% B, 100 Mz, 256-0AM, 30 AHz) SGNAFATTOD | 1028 108
10978 | AAA | ULLA 80R ULLA 116 186
10578 | AAA | ULLA MORA ULLA 858 FOY )
10280 | AAA | ULLA HORS ULLA w032 155
10881 | AAA | ULLA HDFpt ULLA 319 88
10982 | AAA | ULLA HORpS ULLA 343 195
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Report No. HCT-SR-2501-FC005

EX30DV4 - SN.7655 May 28, 2024
" UID | Rev | Communication System Name Group PAR (dB) | UneE k=2 |
10983 | AAC | 6G NR DL, (CP-OFOM, T 3.1, 40MHZ, 5-0AM, 15KH: SGNAFATTOD | @31 196
10984 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz. 54-QAM, 16 kHz SGNRFATTDO | 842 188
10985 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 54-GAM, 30KkHz) SGNAFRT 10D | 954 194
10880 | AAB | 5G NR DL (GP-OFDM, TM 3.1, 50MHz, 64-QAM, 30kHz) 5GNAFAT 100 | 950 188
10987 | ANG | 5G NA DL (CP-OFDM, TM 3.1, E0MHz. 56.QAM, 30 kHz) SGNRFAITDD | 853 108
10088 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 70MHE, 64-GAM, 30 kHz) 50 NR FR1 100 | 938 48
10989 | AAG | BG NA DL (CP-OFDM, TM 3.1, B0 MHz, 54.QAM, 30KHz| 5GNRFRITDD | 843 198
10990 | AAB | 50 NR DL (GP-OFDM, TM 3.1, G0 MHz. 84-GAM, S0RH SGNAFRITDO | 952 185
711003 | AAA | 5G NROL T 3.1, 30 Mz, 54-QAM, 15 KH2, 5G NA FA1 100 | 1024 188
11004 | AAA | 50 NR DL (GP-OFDM, TM 3.1, 30 MHz. 54-0OAM, 30KHz) SGNAFAT 10D | 10.73 168
11005 | AAA | 50 NR DL (CP-OFDM, TM 3.1, 25 MHz, 64-QAM, 15kH2, 5GNAFATFOD | 870 188
11006 | AAA | 56 NR DL (GP-OFDM, TM 3.1, 30 MHz, 54-QAM, 15KHe SGNAFAT FOD | 855 198 |
T1007 | AAA | 5G NA OL (CP-OFDM, TM 3.1, 40 MiHz, 54-GAM, 15Kz, 5G NR FRI FDD 845 198 |
11008 | AAA | 5G NR DL (GP-OFDM, TM 3.1, 50MHz, 54 GAM, 15KHZ) SGNRFRIEDC | 841 98
11008 | AAA | 5G N DL (CP-OFDM, TM 3.1, 25MHz, 54-GAM, SORH?) SGNAFRIFDO | 876 198
11010 | AAA | 5G NR DL (GP-OFDM, TM 3.1, 30MHz, 54-0AM, 30kHz] 50 NRFRIFOO | 895 80
11011 | AAA | 5G N& DL (CP-CFDM, TM 3.1, 40MHz, 84-CAM, 30%+z) EGNAFRIFDD | 808 06
11012 | AAA | 50 NR DL (GP-OFDM, TM 3.1, 50 MHz, 54-QAM. 30 kHz) 5GNAFR1FOD | 868 88
11013 | AAB | IEEE B02.110e (320 MMz, MCS1, 88pc duty cyck) VILAN 847 196
11074 | AAB | IEEE BOZ 1108 (320 MRz, MGS2, 99pc duly cyok) VILAN 845 96
11015 | AAS | IEEE BO2 1 1be (320 MHz. MCS3, 80pc duly cycee) WLAN 8.44 <G8
11016 | AAB | IEEE 802.11De (320 MHZ, MCS4, 99pc duty cycle) WLAN B44 196
11017 | AAS | IEES 802.11be (320 Mz, MCSS, 88pc duty cytie) WLAN 8.1 206
11018 | AAB 802.11be Mz, MCSE, S6pc duty cyclol WLAN 840 196
11019 | AAB | IEEE 302.11be (320 MHz, MCS7, B8pc duly Cycls Wi 829 188
71020 | AAB | IEEE 802.1106 (320 MHz, MCS8, 99pc tuty cycin WLAN 827 106
11021 | AAB | IEEE 802.11be (320 MHz, MCS0, G9p0 Guty cycie) WLAN 8486 155
71022 | AAB | IEEE 802,110 (320 MHz, MGS 10, %90 dty cycie, WLAN (K] 358
11023 | AAB | IEEE 802.11be (320 MHz, MCS11, 8300 thty Cycle, WOAN ) 186
11004 | AAB | IEEE 802,1100 (320 MHz, MCS12, 9800 duty cycie) WLAN Az 108
1028 | AAB | EEE 802.11be (320MHz, MCS13, 886 oty cyde WLAN S 1956
11026 | AAB | IEEE 802.11be (320 MHz, MCS0, 59p0 cuty cyclo) WLAN D 86

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed
for the square of the field value
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Appendix F. - Dipole Calibration Data
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Report No. HCT-SR-2501-FC005

Calibration Laboratory of _s“"\‘:\i.}',""'/., Schwaizerischer Kalibrierdienst

Schmid & Partner % Service suisse d'élalonnage
Engineering AG 2 < Servizio svizzero di taratura

Zeughsusstrasse 43, 8004 Zurich, Switzerland “/’/_\\‘,\? Swiss Calibration Service

2L
LIRS

Accredited by the Swiss Accreditation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accraditation No.: SCS 0108

Multilateral Agr for the rocegnition of calibration certificates
Cliem HCT
e ————
Dtject CLA13-SN: 1016 D .

| s L

1 o7 ooty 12 i;"._

Calibration procedurs(s) QACAL-15¥11 : , Lezatb T
Caltiratan date: November 19, 2024

This calibration cadificate documents the traceabiity 1o naticnal standards, which regiize the physical unds of measuremants (S,
The measuremants and the unc with probability ane gven on the kallowing pages and are part of the cerdificate

A3 callbrations have bean concucted In tha closed laboratory fackity: eavironment temparature (22 = 3)°C and humidity < 70%

Cafbration Equinment used (MBTE crilical for catbration)

Primary Standards 0 # Cal Dats (Certficate No. ) Schedugad Calbration

Power meter NAP2 SN: 104778 26-Mar-24 (No. 217-040386044037) Mar-25

Power sensor NRP-Z51 SN: 103244 26-Mar-24 (No. 217-D4036) Mas-26

Power sensor NAP-Z51 SN 103245 26-Mar-24 (No. 217-04037) Mar-2%

Red 20 dB At SN: CC2582 (20x) 26-Mar-24 (No. 21704046} Mar25

Type-N mismatch combination SN: 310982 / 06327 26-Mar-24 (No. 217-04047) Mar2%

Retwancae Probe EX3DVa SN: 3877 10-Jan-24 (No. EX3-3877 Jan24) Jan2s

DAE4 SN: 654 18-Oct-24 (No. DAEA.654 Oct24) Cct-25

Secondary Standards D& Cheack Date (In house) Scheduied Check

Power mater NRP2 SN 107183 08-Nay-21 (n house check Dec22) In house check: Dec-24

Power sensor NRP-291 SN: 100922 15-Dac-09 (in house check Dac-22) In house cheok: Dec-24

Powar sensor NAP-291 SN: 100418 01-Jan-04 (In housa check Dac-22) In house check: Dec-24

RF generator HP BS48C SN US3BL2U01700 04-Aug-89 (In house cheok Jun-24) In house check: Jun-26

Natwork Analyzer Agllent EB358A | SN: LUS41080477 31-Mar-14 (In housa chack Sep-24) In house chack: Sep-26
Narms Function Synature

Callbeated by: Kradimir Franjid Laboratory Technician 7

Approved by Sven Katn Tectirical Managar

Thia calrabion cerilicate shall not be reproduced except in Jull without witten approval of the aboratory

S

lssued: Novembar 19, 2024
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibriordienst

c Service suisse d'éalonnsge
Servizio svizzero di tarstura

S Swiss Calibration Service

Accrediied by the Swiss Accroditation Service (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signstocies to the EA
Multilateral Agreement for the recognition of calibration cedificstes

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, 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 availabie 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.

» Retum 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 nommal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

Report No. HCT-SR-2501-FC005

DASY system configuration, as far as not given on page 1.
DASY Version DASYS 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 =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 13MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 550 0.75 mho/m
Measured Head TSL parameters (22.0+02)°C 53.1+6% 0.72 mho/m + 6 %
Head TSL temperature change during test <05°C - —_
SAR result with Head TSL
SAR averaged over | cm? (1 g) of Head TSL Condition
SAR measured 1 W input power 0.540 W/ikg
SAR for nominal Head TSL parameters normalized to 1W 0.554 W/kg = 18.4 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL condition
SAR measured 1 W input power 0.338 Wikg
SAR for nominal Head TSL parameters normalized to 1W 0.347 Wikg = 18.0 % (k=2)

Certificate No: CLA13-1016_Nov24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 5330-10j0Q
RAsturn Loss -295dB

Additional EUT Data

Manufsctured by ] SPEAG
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DASY5 Validation Report for Head TSL

Date: 19.11.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serfal: CLA13 - SN: 1016

Communication System: UID 0 - CW; Frequency: 13 MHz

Medium parameters used: f= 13 MHz: ¢ =0.72 S/m; & = 53.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS2 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 10.01.2024
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 18.10.2024
« Phantom: ELI v6.0; Type: QDOVAGOIAA; Serial: TP:2034

« DASYS5252.104(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 (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 31.10 V/m; Power Drift =-0.00 dB

Peak SAR (extrapolated) = 1.06 Wikg

SAR(1 g) = 0.540 W/kg: SAR(10 g) = 0.338 W/kg

Smallest distance from peaks 1o all points 3 dB below = 22,7 mm

Ratio of SAR ut M2 to SAR at M1 =79.3%

Maximum value of SAR (measured) = 0.783 Wikg
d8
0

-2.00

-4.00

-8.00

-10.00
0dB =0.783 W/kg =-1.06 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Caiibration Equipment used (MATE critical for calibration )

Report No. HCT-SR-2501-FC005

Service suisse d'étalonnage
Servizio svizzero i taratura
Swiss Calibration Service

Accreditation No.:. SCS 0108

This calfration ceriificate documents e tracaabiity (o national standarss, which realize the physical units of measurements (S1).
The meastremants and ihe uncerainties with confidence prabability are given oa the following pages and ana part of the cert@icate.

All calibrations have been conducied in the dosed laboratory facity: environment temperature (22 + 3)°C and humidity < 70%

This calraton cerlificsts shal not ba mproduced axcept in ful without written appravas of the iaboratory.

Primary Standarts D2 Cal Date (Cartfficate No.) Scheouled Calibration

Powet malar NRP2 SN 104778 26-Mar-24 (No. 217-04036804037) Mar-25

Power sensee NRP-291 SN 103244 26-Mar-24 (No. 217-04036) Mar-25

Power sensor NRP-Z91 SN; 103245 26-Mar-24 (No. 217-04037) Mar-25

Reference 20 dB Attenuaior SN: BHS294 (20k) 26-Mar-24 (Na. 217-04048) Mar-25

Type-N mismaich combination SN: 310682 / 08327  26-Mar-24 (Na. 217-04047) Mar-25

Reference Probe EX3DVA SN 7348 03-Nov-23 (No. EX3-7349_Nov23) Nav-24

DAE4 8N: 781 16-Fev-24 (No. DAE4-T8Y_Fev2d) Few-25

Secondary Standands D # Check Date (in houso} Scheduded Check

Power meter E44198 SN: GB395712475 30-0c1-14 (in house check Oct-22) In house chedc Oct-24

Pawer sensor HP 8439A SN US37292783 07-Oct-15 (in house check Oct-22) In house checdk: Oct-24

Power sensor HP 84814 SN MY41093315 07-0ct-15 (i house check 0ct-22) In hause chedk: 0124

RF generstor RES SMT-08 SN 100872 15-Jun-15 (in house check O1-22) In house chedk: Oct-24

Network Analyzes Agilent EB358A | SN US41080477 31-Mar-14 (in house check Oct-22) In heuse chack: Oct-24
Namo Function Signature

Approvad by
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Calibration Laboratory of & \&',y, S Schweizerischar Kalibrierdienst
Schmid & Partner % G Service suisse diétalonnage
Engineering AG 3 Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzeriand /fT\\ N S Suiss Calibration Service
Accredited by the Swiss Acoreditation Sendos (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muttilateral Ag 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 Wireiess 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 Retum 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
muitiplied 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 DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.88 mho/m
Measured Head TSL parameters {22.0+02)°C 432+6% 0.88 mho/m = 6 %
Head TSL temperature change during test <05°C —ee
SAR result with Head TSL
SAR averaged over 1 cm’® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.09 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 8.50 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measurad 250 mW Input power 1.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.54 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 536Q+27 0
Retum Loss -273dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.037 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint 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 ta the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data
| Menufactured by | SPEAG
Certificate No: D750V3-1014_May24 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 20.05.2024
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3: Serial: D750V3 - SN:1014

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: = 750 MHz; o = (.88 S/m: &= 43.2; p = 1000 kg m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.11, 1011, 10.11) @ 750 MHz; Calibrated: 03.11.2023
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn781; Calibrated: 16.02.2024
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASYS5252.10.4(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=5mm, dz=5mm

Reference Value = 59.58 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.13 Wikg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.37 W/kg

Smallest distance from peaks to all points 3 dB below = 24.1 mm

Ratio of SAR at M2 to SAR at M1 = 66.4%

Maximum value of SAR (measured) = 2.79 W/kg

-1.80
-3.60
5.40

-1.20

-9.00

0 dB =2.79 Wikg = 4.45 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of X, Schweizerischer Kalibrierdienst
Schmid & Partner A .\ g Suiion s dloiigs
Engineering AG ) 2 Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand '-f.mxg N/ S Swiss Calibration Servics
Actredted by the Swiss Accriditation Sanvics [SAS) Accregitation No,; SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Calibration date;

This calivration certificate documents fhe raceability to naional standards, which realize the physical units of measurements (Sf).
Tha measurgmants and the uncertainties with confidence probabiity are given on tha fofowng pages and are par of the certificate.

Al calitbeatons have been conducted in he dosed lsboraltry faciity: environment tempeeatre (22 + 3)°C and humdity < 70%.

Cabration Equipment used (MATE cntical for calitrason)

Pnmary Standarcs Ds Cat Date (Certificate No ) Schaduled Calbration

Power mater NRP2 SN: 104778 26-Mar-24 {(No. 217-04034/04037) Mar-25

Power sensor NRP-Z91 SN: 103244 -26-Mar-24 (No. 217.04038) Mar-2§

Power sensor NRP-Z91 SN: 103248 26-Mar-24 (No. 217-04037) Mar-25

Reference 20 dB Attenuastor SN: BHI394 (20%) 26-Mar-24 (No, 217.04048) Mar-25

Type-N mismatch combination SN: 310882/ 06327  20-Mar-24 {No. 217-04047) Mar-25

Raference Probe EX30V4 SN: 7348 03-Now-23 (No. EX3-7349_Nov23) Now-24

DAE4 SN: 601 30-Jan-24 (No, DAE4.601_Jan24) Jan-25

Sacondary Standards D= Check Date (in housa) Scheduled Check

Powes mater E44108 SN; GB19512478 30-Oct-14 (In housa chack Oct-22) In housa check: Oct-24

Power sermor HP 8481A SN: USareeeral 07-0ct-15 (In house chack Oct-22) In house chack: Dct-24

Power sensor HP 84814 SN: MY£1003315 07-0ct-15 (In housa check OGt-22) In housa check: Oc-24

RF generator RAS SMT-06 SN: 100872 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Natwork Anatyzer Agilsnt ES358A | SN: US41080477 31-Mar-14 {In house check Oct-22) In house check: Oct-24
Name Function

Galbrated by F :

Appraved by:

This calibration cartificate shall not be reproduced except in full without written approval of the laboratory.
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3"

Calibration Laboratory of

R D
r S, S  Schweizerischer Kakibrierdi
Schmid & Partner % C Servics suisse détalonnage
Engineering AG z = Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand ’-,,,,f'\/:\\\\‘\\? S  swiss Caiibestion Service
el el
Acoradited by the Swiss Accredtation Service {SAS) Accreditstion No.: SCS 0108

The Swiss Accreditation Service is 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) |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-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.

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.

« SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate 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 DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5mm
Froquency 835 MHz £ 1 MHz
Head TSL parameters
The lollowing parameters and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C M5 0.90 mho/m
Measured Head TSL parameters (22020.2)°C 42616% 0.93 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 250 mW input power 248 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.73 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.62 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 6.37 Wikg £ 16.5 % (k=2)

Report No. HCT-SR-2501-FC005
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4950-25|0
Return Loss -31.7dB

General Antenna Parameters and Design

| Etectrical Defay (one direction) | 1.374 ns

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

The dipole is made of slandard 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 fo 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 averall dipole length is still
according o 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 ]
Centificate No: DB35V2-441_Apr24 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 18,04.2024
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System; UID 0 - CW; Frequency: 835 MHz

Medium parameters used: =835 MHz: 6 = 0.93 S/m; & = 42.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) (@ 835 MHz; Calibrated: 03.11.2023
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 30.01.2024
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (8x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 63,37 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.71 Wikg

SAR(I g) = 2.48 W/kg; SAR(10 g) = 1.62 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 3.26 W/kg

(0 dB=3.26 Wkg=5.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of R

Schmid & Partner %
Engineering AG g

Zeughausstrasse 43, 8004 Zurich, Switzerland '-,,,,/;\\“\-'

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

This calibration cortificate documnents the Sraceability to rational standards, which realize the physicas units of measuremants (St)
Tho maeasurements and the uncertarties with canfidence probablity sre glven an the folowing pages and are pan of the carificate

AR calibrations have been conducted m the cosed labormiory Scility: emiconment lempesature (22 ¢ 3)°C and humadity < 70%.

Casbration Equipment used (MATE onical for calibrason)

Pomary Standarcs Ds Ca¥ Date (Certificate No.) Scheduied Calbration

Power meter NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-26

Power sensor NRP-Z91 SN: 103244 26-Mar-24 (No. 217-040386) Mar-25

Power sensor NRP-Z914 SN: 103245 26-Mar-24 (No. 217-04037) Mar-25

Relerence 20 4B Anenualor SN: BHE384 (20%) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismaich combination SN: 310882 /08327  26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX3DVA SN 7349 03-Nov-23 (No. EX3-7348_Novz3) Now-24

DAE4 SN: 801 30-Jan-24 (No. DAE4-601_Jan24) Jan-25

Sacondary Standards D# Check Date (in ) S ued Check

Power meler E44198 SN: GBIB512475 30-Oct-14 (n house check Oct-22) In house check: Oct-24

Power sarsor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-22) In house chedk: Oct-24

Pawer sarsor MP 8481A SN MY41083315 07-Oct-15 (in house check Oca-22) In house check: Oct-24

RF generator RAS SMT-06 SN: 100972 15-Jun-15 (in house chack Oct-22) In house check: Oct-24

Network Analyzar Aglant 82584 | SN: 5S41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Futtion Sigrature

Issued: Apeil 23, 2024

This calibestion cenificate shall not be reproduced except in full without wiitten approval of the Eboratory.
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Calibration Laboratory of S Schweizerischar Kalibrierd

Schmid & Partner G Service suisse détalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand S Swiss Calibration Service

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

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ags it for the gnition of calib 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-Wom 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 avallable 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 Retumn 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 DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 1800 MHz & 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220+02)°C 408+6% 1.38 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 250 mW input power 9.67 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39,0 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input powes 508 Wikg
SAR for nominal Head TSL parameters normatized to 1W 20.4 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 4590 -7010
Return Loss -215dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.203 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is thersfare short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order o iImprove 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
feadpoint may be damaged.

Additional EUT Data
[ Manufactured by SPEAG ]
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DASYS5 Validation Report for Head TSL

Date: 15.04.2024
I'est Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System; UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: £ = 1800 MHz; o = 1.39 S/im: & = 40.8: p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.63, 8.63, 8.63) (@ 1800 MHz; Calibrated: 03.11.2023
o Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 3.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS52 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=5mm, dy=5Smm, dz=5Smm

Reference Value = 109.6 V/m, Power Drift = 0,05 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.67 W/kg; SAR(10 g) = 5.08 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54,5%

Maximum value of SAR (measured) = 15,0 Wikg

-3.00
6.00
-9.00

-12.00

15.00

0dB=15.0W/kg=11.76 dBWrkg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, S Schweizerischer Kailbrierdiens:
Schmid & Partner o = G Service suisse diétalonnage
Engineering AG kS = Servizio svizzero di taratura
Zeughsusstrasse 43, BI04 Zurich, Switzerland AN S Swiss Calibeation Service
LU
hocreditad by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreamaent for the recognition of calibration certificates

Client  HCT Certificata No. [D1900V2-5d032_Jan24
Gyeonggl-do, Republic of Korea

CALIBRATION CERTIFICATE

Dbject D1900V2 - SN:5d032

Calibvation procedus(s) QA CAL-05.v12
Calibration Procedure for SAR Vaﬁdahon Sourcasbetwnn 0.7-3 Gl-lz

| Calibeaticn date: January 18, 2024 ‘ 7J Zﬁ_ %‘

L A
WLy, TG 1,1.? 41 9|
| This calibeation certificate docusnents the traceability to national standards, which realize the physical units of 5 (S1)

| The measurements and the uncertsinties with canfidence probabiity are given on the following pages and are part of tha canficats,
Al calibeabons have been conducted in the cosed laboratory faciity; enviconmant temperature (22 + 3)°C and humidity < 70%

Casbration Equipment used (MATE critical for calibeation)

Primaty Standards D& Cal Date (Certificata No.) Schaculed Cailbeation
Power matar NRPZ SN 104778 30-Mar-23 [No, 217-03804/03805) Mar-24
Powsr senace NAP-Z91 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24
Power sensod NFP-291 SN 106245 30-Mar-23 (No, 217-03808) Mar-24
Asferancs 20 dB Aftaruston SN BHI394 (20K} 30-Mar-23 (No. 217-03808) Mar24
Type-N mismatch combirsation SN: 310382 / 08327 30-Mar-23 {No. 217-03810) Mar-24
Relerance Probe EX3OVA SN 7348 03-Nav-23 (No. EX3-7345 Now23d) Nov-24
DAE4 SN: 60 03-0ct-23 (No. DAE4-601_Oct23) Oot-24
Secondary Standards D¢ Check Date (In house) Schedulad Check
Power mater £44198 SN GBIA512475 30-Oct-14 {in house check Oct-22) In house chedk; Oct-24
Powee sansor HP 8481A SN US372927683 07-0ct-15 (in house check Oct-22) In house check: Oct-24
Power sansor HP 84814 SN MY41083315 07-Oct-15 (in house check Oct-22) In house check: Oct-24
AF generator RAS SMT-06 SN 100972 15-Jun-15 (in house chack Oct-22) In house check: Oct-24
Network Anddyzer Agilet ES3584A | SN LIS41080477 31-Mar-14 (In house chack Oct-22) In house check: Oct-24

Name Function Sﬁgganln_ -
Callbrated by: Paulo Pina Lahoratory Technician : Z:)

—-—’:
Approved by: Svan Kihn Technicw Manager
LB

Issusd: January 18, 2024

This calibration certficate shall nol be reproduced except in full without written approval of the labomtony
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Calibration Laboratory of S  Schweizorischer Kalibrierdienst
Schmid & Partner C Sorvice suisse détalonnage
Engineering AG Servizlo svizzero di taraturs

Zeughausstrasse 43, B004 Zurich, Switzerland S Swiss Callbration Service

Accredited by the Swiss Acoraditation Service (SAB) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral 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) |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, 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.

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

e Retumn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn 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
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1900V2-50032_Jan24 Page 20f 6
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Measurement Conditions
DASY systemn configuration, as far as nol given on page 1.

DASY Version DASYS2 V52,104

Extrapolation Advanced Extrapolation

Phantom Maodudar Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MKz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1,40 mho/m

Measured Head TSL parameters (220:02)°C A13£6% 1.40 mha/m £ 6 %

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

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

SAR measured 250 mW input power 9.97 Wikg

SAR for nominal Head TSL parameters normalized to 1W 40.2 W/ka =+ 17.0 % (k=2)

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

SAR measured 250 mW input powes 5.22 Wikg

SAR tor nominal Head TSL parameters normalized to TW 21.0 W/kg = 16.5 % (k=2)
Cortificate No: D1800V2-50032_Jan24 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5020+68K2
Return Loss -2340dB

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.182 s

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipcle. The antenna is therefore short-circuted 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 aflected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
I Manufactured by I SPEAG
Certificata No: D1800V2-50032_Jan24 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 18.01.2024
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: = 1900 MHz, o = 1.4 S/m; & =41.3; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ [900 MHz; Calibrated: 03.11.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 03, 10,2023
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0OAA; Serial: 1001

» DASYS52 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=5mm, dy=3mm, dz=5mm

Reference Value = 109.9 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) =997 W/kg; SAR(10 g) =5.22 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| = 54 9%

Maximum value of SAR (measured) = 15.5 W/kg

dB
0

-3.00
6.00
-9.00

-12.00

-15.00

0dB = 15.5 W/kg = 11.90 dBW/kg

Cortificate No: D1800V2-50032_Jan24 Page 5ol 6
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Impedance Measurement Plot for Head TSL
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Engineering AG
Zeughousstrosse 43, 3004 Zurich, Switzerland

Accraciied Uy Ihw Swes Accrediation Serice (SAS)

Report No. HCT-SR-2501-FC005

s Kalib

¢ Service suisse d'étalonnage
Servizio svizzero di taratur

S Swiss Caiibration Service

Accroditation 8. SCS 0108

The Swiss Acoreditation Service is one of the signatories to the EA
Muftiersd Agreement for the recognition of catitiration cortificates

Cartificate No. D2300V2-1010_Jul23

Calteation provedurels) QA CAL-05.v12 5
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Catbrubon dare: Ju!y ‘9. 2023
Imummmmulmmnynmwm.mmmam, ¥ s of (&N
The and the with confidence probazilly s gven on the folowing pagos and ars pan of the cadificaty
All cusbrations have boon cONMUCHT in Bw cossd y faciny: e (22 = 2)°C and humicity < 70%
Caltraton Equpmeont used (MATE critienl for cabbration)
Primary Standants 04 Cai Data (Conmficals No | Sehecdwd Caititation
Parmir maler NP2 S 104778 30-Mar-23 (No. 217-D3804,0G805) Mar2¢
Power secsor NRP-291 SN 103244 F0Mar-23 (No. 217-03804) Mar-24
Power ssesor NRP-ZS1 SN 10345 J0-Mor-23 {No. 217.03805) Mar24
efuence 20 oB Atenuator SN BHIEM (20k) 30-0ar-23 (No, 217-03805) Mar-24
Type-N msmatch coobinson SN: 310282 / 06327 B0-Mar-23 (No. 217-03310) Mor2d4
Aulerwncs Probe EX30Ve SN T4 10-Jan-23 {No. EXS- 7548 _Jard) Jarr 24
| DAE4 SN o0 19-Dwc-22 No. DAE4-S01_Dec22) Dec-23
L& ry Standasds 10w Chiack Dute (i house) L2 Check
| Power meter E44198 SN GBI 1 M7 30-0c1-14 (in house check Oct-22) I house cheok: Oct24
Fowar sensce HP B4A1A SN US3T200785 OF-0ct-35 (in housa chack Oc4-22) 1 houma chack: Oct-24
Power senmoc HP B481A SN MYS10EE3E T7-00t-15 (in howse check Oct-22) In house check: Dot-24
FF gansrinor ARS SMT-00 SN 100672 18516 (in house cwek Oct-22) i bouse chwek: Oct-24
Network Anssyzer Aglunt ES3584 | 5N US41080477 31-Mas-14 [in fouse chock Oct22) In bouse chack: Ot 24
Name Function Sgnatum
Catbirated by: Pauo Pra Laborstory Tochnician ; -
—_— T
Appecreud by Svon Kien Techoioal Mansos S—E
DUEST
ssosd Juy 19 2084
This calt atticnly shall nol bo SacHpl i ful without wittan | of ¥ — > — —
L a i
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Calibration Laboratory of S Schweisincher Kb

Schmid & Partner c Service sulsse d'éalonnage
Engineering AG Survizio wvirzwo di tarstura

Zoughsusstrasse 43, B004 Zurich, Switswriand S Swiss Catibration Servics

Accrecing try he Swes Accrediaton Sendoo (SAS) Accracution No.: SCS 0108

The Swiss Accreditation Service ik onw of the signatories to the EA

Muntitmuesl Ag for the of cafbration cartificatne

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) IECNEEE 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 Requiremants for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further detalls 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 fiat phantomn.

* Return Loss: This parameter is measurad with the source positioned 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 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%.

Comficato No: D2300V2-1010_Jsul22 Paga 2ot d
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advanoed Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fregquency 2300 MHz = 1 MHz
Head TSL parameters
The fo8 g p and calcuations wens applied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 305 1.67 mho/m
Measured Head TSL parameters 220=02)C 3B83+6% 1.66 mhoim =8 %
Head T5L temp change during test <D5°C -
SAR result with Head TSL
SAR avaragoed aver 1 em’ (1 g) of Hesd TSL Condition
SAA measurad 250 m\W input power 122 Wikg
SAR for nominal Head TSL parameters noenalzed to 1W 48.3 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.956 Wikg
SAR for nominal Head TSL parametors normalized (o 1W 236 Wkg = 16.5 % (k=2)

Cenficate Noo D2300V2-1010_Ju3

F-TP22-03 (Rev. 06)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtormad to feed point 4B40-09M
Raturn Lass -346dB

General Antenna Parameters and Design

| Etectricat Delay {one direcson) | 1.170 ns

After long tarm 1se with 100W radisted power, only a slight warming of the dipola near the feedpoint can be measured

The dipole |s made of standard semirigid coaxial cable. The center condustor of the feeding ine Is direclly comnectad o the
second am of the dpale. The antenna is therefore short-circuted for OC-signala. On some of the dipoles, small snd caps
are added 10 1he dipose arms in order 10 impeove matching when loaded according to the position as axplained in the
“Measurement Conditions™ paragraph. The SAR data are not atfected by this change, The overad dipole langth is stll
according o the Standard

No excessive lorce must be applied 1o the dipois arms, because they might bend or the saldered connections near the
leedpoint may be damaged

Additional EUT Data

| Maswtactured by SPEAG

Canficate No: D2300V2-1010_Jul23 Pagad ol
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DASYS5 Validation Report for Head TSL

Date: 19.07.2023
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

Communication System: UID () - CW; Frequency: 2300 MHz

Medium parametess used: = 2300 MHz; 6 = 1,68 S/m; & = 38.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Sundard: DASYS (IEEE/EC/ANSI C63.19-201 1)

DASY352 Configuration:
» Probe: EX3DV4 - SN7349; CanvF(7.98, 7.98, 7.98) @ 2300 MHz; Calibruted: 10.01.2023
» Sensor-Surface: L.4mm (Mechanical Surfuce Detection)
*  Electromes: DAE4 Sn601; Calibrated: 19,12.2022
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA: Serial: 1001

* DASY32 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 goid: dx=5Smm, dy=5mm, dz=3mm

Reference Value = 1 15.7 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 21.7 Wikg

SAR(I g) = 12.2 W/kg; SAR(10 g) = 5.95 Wikg

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

Ratio of SAR st M2 1o SAR st M1 = 56.5%

Maximum value of SAR (measured) = 18.9 Wikg

-10.20

13.60

-17.00

0dB =189 Wike = 12.76 dBWikg

Certificate No: D2300V2-1010_Ju23 Page 5ol 6
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D2300V2 — SN:1010

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Jul.19, 2025

Description SAR Validation Dipole at 2300 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.

F-TP22-03 (Rev. 06) Page 167 of 211
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Dipole Calibration Extension

Per HDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained stable
according to the following requirements:

1.

The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

The return-loss does not deviate more than 20% from the previous measurement and
meets the required 20dB minimum return-loss requirement.

The measurement of real or imaginary parts of impedance does not deviate more than
5Q from the previous measurement.

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

Date Date

Calibration | Extenstion Deviatior Deviation | Impedance | Impedance | Difference | Impedance | Impedance

Certficate | Certificate SAR | Measured Head Certficate SAR | Measured Head Certficate | - Measured Certificate | Measured | pypre/once | Certiicate | Measured
(Ohm) | Returloss | Retumloss | Deviation(%) | PASS/FAIL

Imaginary | Head(dB) | Head(dB)

Electrical |Target Head(1g)| ~ SAR(1g)
Delay(ns) W/kg@17.0dBm

Target Head(10)|  SAR(10g)

n
199 | \/kg@17.0dBm |W/kg@17.0dBm

10g(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm)
Real Real Imaginary | Imaginary

07/19/2024 | 07/19/2025 17 2415 24 062 118 115 254 484 48.693 03 09 3.1009 -4.0009 346 2935 1547 PASS

F-TP22-03 (Rev. 06)
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Impedance & Return-loss Measurement Plot for Head TSL
211 SmithiR+j%) Scale 1.000 U [Fi]

B z.2000000 GHz 48,622 02,1003 0 TEE pH
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Stark 2.1 GHz 201 Lin 10 kHz 0 dBm Stop 2.5 iaHz

Result

Certficate | Measured Certficate | Measured
o .| Centificate | Certificate SAR | Measured Head [ .. | Certificate SAR | Measured Head [ . . Difference | Certificate | Measured
c"':;:'" E’“;:‘:" Electrical |Target Head(1g)|  SAR(1g) n:';;;’" [ Target Head(10g)|  SAR(10g) D";;',"")" LT:?;:; :::;’;:; (nohm’;'::l ::‘;:D‘:; :'_':d'(“m"; (Ohm) | RetumLoss | ReturnLoss | Deviation(%) | PASS/FAIL
Delay(ns) | W/kg@17.0d8m|W/kg@17.0d8m W/kg®17.0d8m | W/kg@17.0dBm o e gy | gy || 1maginary | Hesd@B) | Head(dB)

07/19/2024 | 07/19/2025 17 2415 24 -062 118 115 254 484 48.693 03 09 3.1009 -4.0009 -346 2035 -15.17 PASS
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S Swiss Calibration Service
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Multilateral Agr for the gnition of calibration certificates
Clent HCT Certificato No.  D2450V2-743 Mar24
" b Bl ek
CALIBRATION CERTIFICATE - vl
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% L=
v RO St A
Lo WM o Ty BALY Y
Calibration procedurs(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caibration date: March 14, 2024

This cafibration centfcate documents the raceability to national standards, which realize the physicsl units of maasurements (S1).
The measaremants and the uncertamniles with confidence probabiity are given an the folowing pages ant are pan of the canlificate

|

| A calibrabions have Deen conducied in the closed laboratory facity: enviranment temperature {22 + 3)°C and numidity < 70%.

| Callbration Equipment sed (M&TE criticss for catbration)

Primary Standards 0¥ Cal Dats (Certiticate No.) Scheduled Calbration
Powar meter NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Powar sensor NAP-Z91 SN: 103244 30-Mar-23 (No. 217-033804) Mar-24

Powar sensor NAP-Z91 SN: 103245 30-Mar-23 (No. 217.03305) Mar24

Refaranca 20 B Atteruator SN BHIG04 (20k) 30-Mar-23 (No, 217-03809) Mar-24

Type-N mismatch cambination SN; 310882 / 06327 H-Mar-23 (No. 217-03810) Mar-24

Relerance Probe EX30V4 SN: 7348 03-Nav-23 (No, EX3-7348_Nov23) Nov-24

DAE4 | SN B 30-Jan-24 (No. DAEA-601_Jan24) Jan-25

Sacondary Standards D ¥ Check Dats (in house) Scheduiad Check
| Power meler E44198 SN: (3838512475 30-0c1-14 (0 house check Oct-22) In house check: Oct-24
Power sapsor HP B481A SN; US37292783 07:0c1-15 (iIn howsa check Oct-22) In house check: Oct-24
Power sensor HP B481A SN MY41083315 07-0ct-15 (in houss check Oct-22) In houge check: Oct-24
RF paneratar RAS SMT.06 SN: 100672 15Jun-15 (In house check Cct-22) In housa chack: Oct-24
Natwork Analyzer Aglont EBISSA | SN US41080477 A1-Mar-14 (n house check Oct-22) In house check: Oct-24

Name Functon S e
Calivrated by; Kredime Franjic Laboratory Technician
Approved by Sven Kahn Technical Managear — ”
S5 e

Issuad. March 15, 2024

Thes calibeation certificale shall not ba reproduced except o full without writtan approval of the laborsdory
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Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurlch, Switzertand

S Schweizerischar Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accridited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiisteral Agreement for the recognition of calibeation 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-Wom 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:
¢) 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.

Retumn Loss: This parameter is measured with the source positioned 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 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 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 configuration, as far as not given on page 1.
DASY Version DASYS2 VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 3%.2 1.80 mha/m
Measured Head TSL parameters (22.0+ 0.2} °C B5+£6% 1.83 mho/m £ 6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cny’ (1 g) of Head TSL Condition
SAH measured 250 mW input power 13.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 51.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.09 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.2 Wikg = 16.5 % (k=2)
Cenificate No: D2450V2-743 Mar24 Page 3ol 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5450461
Heturn Loss -2284dB

General Antenna Parameters and Design

I Electrical Delay (one direction) | 1.159 ns

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

The dipoie is made of standard semingid 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 10 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 stil

according o the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpaint may be damaged.
Additional EUT Data
[ Manutactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 14,03.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: 6 = 1.83 S/m; & = 38.5; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration
o Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz: Calibrated: 03.11.2023
» Sensor-Surface: L.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Culibrated: 30.01,2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; 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 = 115.1 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(I g) = 13.1 W/kg: SAR(10 g) = 6.09 Wikg

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

Ratio of SAR at M2 10 SAR at M1 =50.1%

Maximum value of SAR (measured) = 21.4 W/kg

dB
0

-4.00
-8.00
-12.00

-20.00

0dB =214 W/kg = 1330 dBW/kg
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

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

SAR for nominal Head TSL parameters

nomalized to 1W

55.2 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normakzed to 1W

25.7 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 normakized to 1W 56.3 Wkg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to tW 27.0 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 53.0 W/kg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters nofmalized 1o 1W 24.6 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR for nominal Head TSL parameters normalized to 1W 34.0 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 17.1 Wikg = 16.9 % (k=2)

' Additiona assessmants outside the cument scope of SCS 0108
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Centificate No. D2600V2-1015_Apr24

Obiect D2600V2 - SN:1015 A |72
L S
Calibeation procedurels) QA CAL-05.v12 E_Algagste) " | 2o
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calboration date: April 22, 2024

This calibration certificate documants the iracsabiity to national standards, which makize tha physical units of measurements (S8}

The measst s and the

AX calibestans have bean conducted in e closed labomtory facility: emvironment tempersture (22 + 3)'C and humidity < 700%.

Casbration Equipment used (M&TE arilical for calibration)

with contidence peobabilty aro given on tha following pages and wro pan of the cedificate

Primary Standards 0v Cal Dwe (Centicats No.) Scheculed Calibrstion

Pawar meter NHF2 SN 04778 26-Mar-24 (No. 217-0803610M037) Mise-25

Powar sansor NRP-Z91 SN: 103254 26-Mar-24 (No. 217-04036) Mar25

Powar sansar NRP-Z91 SN: 103245 26-Mar-24 (No. 217-D4037) Mar-25

Rafarence 20 08 Atlenuator SN: BHBGHM (20k) 26-Mur-24 (No. 217-04048) Mar-25

T'ypa-N mismaich combinaton SN: 310882 /06327  26-Man24 (No, 217-04047) Mar-25

Rafarence Probs EX3DV4 SN; 7349 03-Now23 (No. EX3-7349_Nov2d) Now-24

DAES SN: 601 A0Jan-24 (No. DAES-501_Jsan24) Jan-25

Secondary Standards 1D # Chack Date (in housa) Scheduled Check ]

Powar mater E441968 SN: GB39512475 S0-Oct-14 {in house chack (c1-22) In house check: Oct-24

Power sensor HP 8481A SN: US37292783 07-0ct-15 (in house chack Oct-22) In house chack: Oct-24

Power sereor HP 84814 SN MY41083315 07-0ct+15 (in house check Oct-22) n house check: Oct-24

RF gensrator RAS SMT-06 SN: 100872 15-Jun-15 (in house chack Oct-22) In house check: Oct-24

Network Anglyzer Agiant EB358A | SN US41000477 31-Mar-14 (in house chack Oct-22) In house check: Oct24
Name Function Soonaluvs

Approved by Sven Kilhn Technical Manager

=i BOOIEER

ssyed: Apdil 23, 2024
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Calibration Laboratory of S Schweizerischer Kalibrierdienst
Schmid & Partner G Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S swiss Calibeation Service
Accredited by the Swiss Accredeation Senvice (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-Wom 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 Vaiidation 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 fiat 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 1o calculate the
nominal SAR rasult.

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 DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calcutations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 39,0 1.96 mho/m
Measured Head TSL parameters (220+02)°C 37426% 2,04 mhoim £ 6 %
Hoad 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 250 mW input power 14.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm”® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.41 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 25.2 Wikg £ 16.5 % (k=2)

Report No. HCT-SR-2501-FC005

Certificate No; D2600V2-1015_Ape24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4B40-51)0
Return Loss -252d8B

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1150 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint ¢an be measurad.

The cipole is made of standard semingid coaxial cable. The center conductor of the feeding line |s directly connected to the
second ann of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are addad to the dipole arms in order to improve matching when loaded according to the position as explained In the
"Measurament Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
| Manufactured by SPEAG |
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DASYS5 Validation Report for Head TSL
Date: 22.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015
Communication System: UID 0 - CW; Frequency: 2600 MHz :
Medium parameters used: = 2600 MHz; o = 2.04 S/m; & = 37.4. p= 1000 kg/m"
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
» Probe; EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 03.11.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.01.2024
» Phantom; Flat Phantom 5.0 (front); Type: QDUOOPSOAA; 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=Smm, dy=5mm, dz=5Smm

Reference Value = 119.3 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.41 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 49.4%

Maximum value of SAR (measured) = 24,2 Wikg

-4.96
9.92
14.88

-19.84

24.80

0dB ~ 242 Wikg = 13.84 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, e Schwelzerischer Kallbrierdienst
Schmid & Partner % (7 g Service suisse d'étalonnage
Engineering AG T )] s Seevizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland Ny \ Oy 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
Muitilnteral Agreement for the recognition of calibration certificates

This calibration certificale documents the traceabllity to national standards, which realize the physicai units of measurements (S1),
The maasuraments and Ihe uncartainties with confidence prabability are given on the foficwing pages and are part of tha canificata.

All calibrations have been conducted in the dosed laborstory tacilty: enviranment lemperature (22 + 3)°C and humidey < 70%.

Calibration Equpment used (MATE critical for caltiration)

Primary Standards 10# Cal Date (Cevtificate No. ) Scheduled Calibrason
Pawer mater NRP2 SN: 104778 30-Mar-23 (No. 217.03804X1380%) Mar-24
Pawer sensor NRP-Z81 SN- 103244 30MarZ3 (No. 217-03804) Mar-24
Power sansar NRP-Z91 SN 103248 J0-Mar-23 (No. 217-03805) Mar-24
Rederence 20 d8 Attenuatar SN: BHOI94 (20k) 30-Mar-23 (No. 217-03809) Mar-24
Type-N mismatch combination SN 310962 /06327 30-Mar-23 (No. 217-03810) Mar-24
Reference Probe EX30VA SN: 3503 07-Mar-23 (No. EX3-3503_Mar23) Mas-24
DAES SN 61 03-Oct-23 (No. DAE4-601_Oct23) Oc1-24
Secondary Standards D8 Chack Date (in house) Scheduled Check
Power mater £441968 SN GB38512475 3-Ocx-14 (In house chack Oct-22) In houss chack: Oct-24
Power sensor HP B4B1A SN: US37282783 07-0¢t-15 (in house chack Oct-22) In heuse chack: Oct-24
Power sensor HP 8481A SN MY41083315 07-0ck15 (In house chack Oct-22) In house chack: Oct-24
RF generalor R&S SMT-06 SN: 100872 15-Jun-15 {in housa check Oct-22) In heuse check: Oct-24
Network Aralyzer Agllent EB358A | SN US41080477 31-Msr-14 {in house chack Oct-22) In house check: Oct-24
Name Functicn
Approved by
Issued: January 23, 2024
This calibration cersficate shall not be reproduced excapt in full without written approval of the laboratory.
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Calibration Laboratory of

S Schweizerischer Kalibrierdienst

Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service

Accredited by the Swiss Accreditation Senvios (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Mubilateral Agr for the recognition of calibeation 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:

« 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 Paramelers 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS52 V52.10.4
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C are 2.91 mho/m
Measured Head TSL parameters (220+0.2)°C 3B1:6% 2.0 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 Caondition
SAR measured 100 mW input power 6.50 Wikg
SAR for nominal Head TSL parameters narmalized to 1W 65.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW inpul power 2.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg £ 19.5 % (k=2)
Cortificate No: D3500V2-1132_Jan24 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5190-38|Q
Retumn Loss -276dB

General Antenna Parameters and Design

Electrical Defay (one direction) 1.130 ns J

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

The dipale is made of standard semingid 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 1o improve maiching 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 soidered connections near the
feedpoint may be damaged

Additional EUT Data

| Manufactured by | SPEAG
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DASYS Validation Report for Head TSL

Date: 23.01.2024
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1132

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f= 3500 MHz; o = 2.9 Sim; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration
« Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 07.03.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Senal: 1001

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.18 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 17.1 Wkg

SAR(1 g) = 6,50 W/kg; SAR(10 g) = 2.46 W/kg

Smallest distance from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at M1 = 75.7%

Maximum value of SAR (measured) = 12.2 Wikg

dB
0

-6.94
-13.89
-20.83

21.78

-34.72

0dB =122 W/kg=10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Report No. HCT-SR-2501-FC005

Client HCT Certiticate No. D3700V2-1105_Sep24
Gysonggi-do, Republic of Kores
CALIBRATION CERTIFICATE e —— ) —
, A= ZA .
Coject D3700V2 - SN: 1105 EL e bb"../vll‘; ‘ 7 A paes
0% | o =g y T iTe oY
Calbration procedure(s) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Caliwratian date September 18, 2024

This cafbration cartificata documants the traceabliity to national standards, which reglize the phyaical units of measuramants (S1),
The measurements and the uncertainies with confidence probability are given on 1he following pages and are part of tha cartificate,

A calibeations have been conducted In the closed iabaratory faciity: environment tempersture (22 + 2)°C and humidity < 70%.
Calbration Equipment uaad (M&TE critical far calbration)

[ Primary Siandards D | Cail Dane [Certificate Noj Scheduind Cal
Powsr Sensor kS NAP-33T_ SN 100867 | 28-Mar-24 [No. 217-04038) Mar 25
Pawer Sensor RAS NRP18A SN: 101858 | 22-01-24 (No. 4030A315008547) Jukzs
[ Speetrum Anlyzer BAS FSVA0 | SN: 101832 | 25-Jan-2d {No. 4030-315007551) Jan-z5
_Mismaich; Shorl [S4188] Afienualor [S4423] | SM: 1152 2B-Mar-24 (No, 217-08050] Mar-25
| OCP DAK-12 SN:1016 | 05-Oct-23 {No. OCP-DAK12-1016_Octe3) Cor-24
| OCP DAKA3S | SN:1248 | 05-0ctZ3 (No. OCP-DAKS 5-1248_Ouiz3) Oci24
Feforanca Probs EXI0VA SN'7540 | 0G~Jun-24 [No. EX3-7349_dun2d) Jun 25
DAEdp SN: 10-Jan-24 [No. DAE4ip-1838_Jan2d] Jan-25
| Sec Standards 0 Chack Date {in housa) Scheduled Check
AD Souircs Be SN1000 | 28-May-24 (No. 675-ACAD_Sourca_Box-240528) | May-25
" Sign Generator a8 SME100A SN 182087 | 28-May-24 (No, 675 GAL16-94598-240526) May-25
Mismatch; SWA SN 1102 | 22-May-24 (No. 875-Mismaton_SMA-240522) | May-25
Nama Function Signature
Calbrated ty Keaimie Franjé Labaratory Technician K
Approved by Sven Kaihn Techrical Manager f /é,

This calibration certificate shail ot be reproduced except in full without written approval of the abaratary.

tssued: September 18, 2024
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Calibration Laboratory of \\‘\—/f\l} /5, m’-’““"‘;“‘“""”""""
Schmid & Partner % Servizio svizzero di taratura
Engineering AG Ty Swiss Callbration Service
Zoughaussirasse 43, 8004 Zurich, Switzarland W, fonig

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

The Swiss Accreditation Service is one of the signatories to the EA
Multliateral Agreemant for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
CorvF  sensitivity In TSL / NORM x,y,2
NA not appficable or not measured

Calibration is Performed According to the Following Standards

« IEC/IEEE 622091528 "Measurament 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 Praocedures (Frequency Range of 4 MHz to 10 GHz)". Cctober 2020.

« KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz*

Additional Documentation
+ 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 Parametars with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the fiat phantom section, with the arms criented paralle! 1o the body axis.

+ Feed Point impedance and Refurn Loss: These parameters are measured with the dipoie positioned under the liquid filled
phantom. The Impedance stated is transformed from the measurement at the SMA connector to the feed paint. The Return
Loss ensures low reflectad power. No uncartainty required.

* Elecirical Defay: One-way delay between (he SMA connector and the antenna feed point, No uncertainty required.

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

* SAR normalized: SAR as measured, normalzed 10 an input power of 1 W at the antenna connestor

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

The reported uncertainty of measurement s stated as the standard uncertainty of measurement multiplied by the
coverago factor k=2, which for a normai distribution corresponds 1o a soverage probability of approximately 95%.
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D3700V2 - SN: 1108 September 18, 2024
Measurement Conditions
DASY system configuration; as far as not given on page 1.
DASY Version DASYS Module SAR | 16.4.0
Extmpolluon Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Canter - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 5mm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
{ Frequency 3700MHz + 1MHz
Head TSL parameters at 3700 MHz
The following parameters and calcutations were appiied,
| Temperature Parmittivity l Conductivity
 Nominal Head TSL parameters 220°C 377 | 3.12mhoim
| Moasured Head TSL parameters (22.0 +0.2)°C 37.4 +6% | 3.07 mho/m +6%
| Head TSL temperature change during test <05°C 1
SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition ’
SAR for nominal Head TSL parameters 20 dBm Input power 6.83 Who
SAR for nominal Head TSL parameters normalized to 1W 69.3 Wkg +19.9% (k=2)
SAR averaged over 10 em? (10 g) of Head TSL Condition .
| SAR for nominal Head TSL parameters 20 dBm input power 2.54 Wikg )
SAR for nominal Head TSL parameters normalized 1o W 254 Wkg £19.5% (k= 2}
Cerfificate No: D3700V2-1105_Sep2d Page 306
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D3700V2 - SN: 1105 September 18, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3700 MHz

Impedance 47.00-140 J
Return Loss } -29.3d8

General Antenna Parameters and Design

| Electrical Delay (one direction) 1139 ns ]

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

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding fine 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
addad to the dipole arms In order 1o Improve matching when loaded according 10 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 o 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

Manutactured by SPEAG
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D3700V2 - SN: 1105 September 18, 2024

System Performance Check Report
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D3700V2 - SN: 1105

Impedance Measurement Plot for Head TSL

Report No. HCT-SR-2501-FC005
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Report No. HCT-SR-2501-FC005

Calibration Laboratory of

Schweizerischer Kalibrierdisnst
Schmid & Partner G Service suisse détalonnage
Engineering AG Servizio svizzero di taratura

S Swiss Calibration Service
Accreddation No.: SCS 0108

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

This calibrafion certificate documents the traceabiiity to nafional standards, which realize the physical units of measuremants (S1).
The measurements and the uncertainties with confidence probabitty are given on the foliowing pages and are part of the cerificate.
Al calirations have been corducted in the dosed Iaboratary facility: environment temperature (22 £ 35°C and humioity < 70%,

Calitention Eguipment used (MATE oritical for calrason)

Calitealed by-

Primary Standards Dw Cal Date (Cersficate Na. ) Scheduled Calbration
Powsr mater NRP2 SN 104778 26-Mar-24 (No. 217-040368M037) Mar-25

Power sensor NRP-Z81 SN: 103244 28-Mar-24 (No. 217-04036) Mar-25

Power sensor NRP-Z81 SN; 103245 26-Mar-24 (No. 217-04037) Mar-25

Raference 20 dB Attenuator SN: BHEGS4 (20k) 26-Mar-24 (No. 217-04046) Mar-25

Type-N mismatch combination SN; 310082 /06327  26-Mar-24 (No. 217-04047) Mar-26

Reference Probs EX3DV4 SN: 3503 O7-Mar-24 (No, EX3-3503_Mar24) Mar-25

DAE4 SN 781 16-Feb-24 (No. DAE4-761_FebZd) Feb-26

Secondary Standaeds Dz Cnack Date (In housa) Scheduled Check
Power meter E44188 SN. GB35512475 30-Oct-14 (In house check Oct-22) In house check: Oct-24
Powar sensor HP 84814 SN: US37292783 07-0ct-15 {In house check Oct-22) In house chack: Dct-24
Powar sensor HP 8481A SN MY41083315 07-0ct-15 {in house check Oct-22) in house chack: Oct-24
RF ganersior R&S SMT-08 SN: 100872 16-Jun16 (in house check O01-22) in house chack: Oct-24
Network Analyzer Aglent EEISEA | SN: US41080477 31-Mar-14 (in house check Oct-22) I hause chack: Owt-24

Function

This calibrstion certificate shall not be raproduced gxoept In full without wiitten approvai of the laboratory.

SRt

Issued: May 21, 2024
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Calibration Laboratory of S, S  Schweizerischer Kalibrierdienst
Schmid & Partner e o Service suisse détalonnage
Engineering AG e =3 Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzertand G S swiss Calivration Service
AR
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 cenificates

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-Wom 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%.
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Measurement Conditions

Report No. HCT-SR-2501-FC005

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm,dz =1.4mm Graded Ratio = 1.4 (Z direction)
Frequency 3800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 375 3.32 mho/m
Measured Head TSL parameters (220+02)°C 38126% 326 mhoimzz 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 100 mW input power 6.72 Wikg
SAR for nominal Head TSL parameters normalized to 1W 67.6 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.35 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.6 Wka £ 19.5 % (k=2)
Certificate No: D3SO0OVZ-1086_May24 Page 30f 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance. transformed to feed point 40Q-57i0
Return Loss -21.1dB

General Antenna Parameters and Design

| Etectrical Delay (ane direction) 1.089 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connectad 1o 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 1o improve matching when loaded according 1o the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affectad by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

| Manufactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 21.05.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1086

Communication System: UID 0 - CW; Frequency: 3900 MHz

Medium parameters used; = 3900 MHz; ¢ = 3.26 S/m; & = 38.1: p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
» Probe: EX3DV4 - SN3303; ConvF(7.32, 7.32, 7.32) @ 3900 MHz; Calibrated: 07.03.2024
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAEA Sn781; Calibrated: 16.02.2024
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

« DASYS2 52.10.4(1535): SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, {=3900MHz/Zoom Scan,

dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.07 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(I g) = 6.72 W/kg; SAR(10 g) = 2.35 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 74.9%

Maximum value of SAR (measured) ~ [3.0 W/kg

-1.55%
-15.10
-22.65

-30.20

-37.75

0dB = 13.0 Wkg=11.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, o~ Schweizerischer Kalibrierdienst
Schmid & Partner NN g smn:um
Engineering AG k3 & Servizio svizzero o taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland @@‘ N/ S Suiss Calibration Service
Accrodited by the Swiss Accreditation Servica (54S) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiisteral Agreement for the recognition of calibration certificates

Caiibration date:

mmmmmwwmmmmmuwmam(su.
The measuremants and the uncerainties wit confidence probabiity are glven on the folowing pages and are part of the cartificate.

mmmmm-nhmww;mmmmﬂrcwmmawm

Calinrasian Equipment asod (M&TE critical for caibration)

Primaty Standards ow Cal Data (Certificate No.) Scheduled Calibraton

Power metsr NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar.25

Power sensor NRP-Z91 5N 103244 26-Mar-24 (No. 217-04038) Mar-2%

Power sensor NRP-Z91 SN; 103245 26-Mar-24 (No, 21704037) Mar-25

Referance 20 dB Attenuator SN: BHIZDM (20k) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismatch combination SN: 310882/ 08327  26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX30Vv4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25

DAE2 SN: 601 30-Jan-24 (No. DAE4-801_Jan24) Jan-25

Secondary Stendards Dz Check Date (in ) Scheduled Check

Power meter E44198 SN. GB39512475 30-Oct-14 (In house check Oct-22) in housa check: Oct-24

Power sersor HP 84814 SN US?W’& 07-Oct-15 (In house check 022 n house check: Oct-24

Pawer sensor HP 84814 SN: MY41093315 07-0¢c1-15 (In house check 0ct-22) In house check: Ocl-24

RF generator R&S SMT-06 SN: 100072 15-Jun-15 (in housa check Oc1-22) In heuse check: Oct-24

Notwork Analyzer Agient EBIS8A | SN: US41080477 J1-Mar-14 {in house check Oct-22) In hause check: Oct-24
Name Functon

Calrated by 1 bors

Appraved by:

This calibration certficate shali nal be seproduced excapt In full without writien appeoval of the iSboratory.
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Calibration Laboratory of

S Schwoizerischer Kalibrierdienst

Schmid & Partner Servica sulsse d'étalonnage

Engineering AG c Sorvizlo svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Sarvice
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108
Tha Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agr t for the gnition 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) |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, 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) 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 reroned 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%.

Cantificate No: DSGH2V2-1107_Apr24 Page 2 of 11

F-TP22-03 (Rev. 06) Page 202 of 211
The report shall not be (partly) reproduced except in full without approval of the laboratory.



H—a_ Report No. HCT-SR-2501-FC005

Measurement Conditions
DASY system configuration. as far as not given on page 1.

DASY Version DASY52 V52,104

Extrapolation Advanced Extrapoiation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0mm, dz =14 mm Graded Ratic = 1.4 (Z direction)
5250 MHz £+ 1 MHz

Py g e
5800 MHz £ 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL paramaters 229°C 359 4.71 mho/m
Measured Head TSL parameters (220£02)°C 371:26% 465 mho/m=8 %
Head TSL temperature change during test <056°C e -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.97 Wikg
SAR for nominal Head TSL parameatars normalized to 1W 80.2 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measurad 100 mW input power 2.29 Wikg
SAR for nominal Head TSL parameters normatized to 1W 23.1 Wikg £ 19.5 % (k=2)
Centificate No: DSGHzV2-1107_Apr24 Page 3 of 11
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Report No. HCT-SR-2501-FC005

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 22.0°C 3566 5.07 mho/m

Measured Head TSL parameters {220+02)°C 365+6% 505 mhoim+ 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 8.17 Wika

SAR for nominal Head TSL parameters normalized to 1W 82.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2,33 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.5Wikg £ 19.5 % (k=2)
Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 364 5.22 mho/m

Measured Head TSL parameters (220+02)"C 36.3+8% 522 mho/m £ 6 %

Head TSL temperature change during test <05°C —_ _—
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Head TSL parameters normalized 1o TW 79.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.26 Wikg

SAR for nominal Head TSL parametors normalized to 1W 22.8 Wikg * 19.5 % (k=2)
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied,

Report No. HCT-SR-2501-FC005

F-TP22-03 (Rev. 06)

Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220:02)°C 36226% 527 mhaim 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 7.89 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 79.3 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 224 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.5 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, ransformed 1o feed point 4800-27j
Return Loss -308d8

Antenna Parameters with Head TSL at 5600 MHz

Impedance. transformed to feed point 5420+19|0
Retum Loss -27.1dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 56.10+16jQ
Return Loss -24608

Antenna Parameters with Head TSL at 5800 MHz

Impedance. transformed 1o feed point 55630+0.5i0
Retumn Loss -259d8

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.196 s |

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

The dipole Is made of standard semirigid coaxiai 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 fo Improve matching when loaded according Lo the position as explained in the
“Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length Is still
accorging to the Standard

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
leedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date; 19.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5800 MHz

Medium parameters used: f= 5250 MHz; o = 4.65 S/m; &= 37.1; p = 1000 kg/m’ ,

Medium parameters used: {= 5600 MHz; o= 5.05 S/m: &= 36.5; p = 1000 kg/m’ .

Medium parameters used: {= 5750 MHz; 0 = 5.22 S/m; & = 36.3: p = 1000 kg/m’ ,

Medium parameters used: f = 5800 MHz: o = 5.27 S/m; &= 36.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) (@ 5250 MHz, ConvF(3, 5, 5) @ 5600 MHz,
ConvF(4.98, 4.98, 4.98) (@ 5750 MHz, ConvF(4.86, 4.86, 4.86) (@ 5800 MHz; Calibrated:
07.03.2024

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

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001
o DASYS52 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=4mm, dz=1.4mm

Reference Value = 73,63 V/m; Power Drift = 0,09 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(1 g) = 7.97 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 1o SAR at M1 = 70.9%

Maximum value of SAR (measured) = 18,2 Wikg

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

Reference Value = 72.81 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1 g) = 8.17 Wikg; SAR(10 g) = 2.33 W/kg

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

Ratio of SAR at M2 to SAR at M| = 68%

Maximum vaiue of SAR (measured) = 19.4 Wrkg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.06 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 30.9 Wrkg

SAR(I g) = 7.95 W/kg: SAR(10 g) = 2.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=L.4dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.08 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 7.89 W/kg; SAR(10 g) = 2.24 W/kg

Smallest distance from peaks 10 all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 19.2 Wikg

' -7.00
-14.00
21.00
-28.00

-35.00

0dB =194 Wkg = 12.88 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 Conditions (f=5250 MHz)

| Phantom | SAM Head Phantom | For usage with csAR3DV2RIL |

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 TW 85.8 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 24.8 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 to W 85.0 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg £ 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 83.1 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized 1o 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 o 1W 53.8 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 18.3 Wikg £ 19.9 % (k=2)
! Additional assessmants culsice he current scope of SCS 0108
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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 cSAR3DV2-RIL

SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1W 82.4 Wikg £ 20.3 % (k=2)

SAR averaged over 10 om® (10 g) of Head TSL conditon

SAR for nominal Head TSL parameters normalized to TW 23.4 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 to 1W 89.1 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters nommalized to 1TW 254 Wikg £ 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 o 1W 79.5 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normadized 1o 1W 224 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 normakized 1o 1W 56.6 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 19.1 Wikg £ 19.9 % (k=2)
1 Addaonal assesaments outside the current scope of SCS 0108
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