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__UID_| Rev | Communication Sysiom Name Group PAR (dB) | Unc® k=2
10611 | AAR | 50 NA [DFT-5.OFDN. 50% AB, 25 iz, GPEX, 30 kiHz) SGNAFAI TOD | 583 256
10912 | AAB | SG NA (DFT-5-OF DM, 50% RB, 30 Mz, QPSK, 30 kHz) EGNAFRT TOD | 586 0.0
10913 | AAS | 50 NA (DFT-5-OFDM, 50% RB, 40 Mz, OPSK, 30kHz) 5GNAFRI TOD | 584 =96
10814 | AAB | 5G NA (DET-5-OFDM, 50% RB, 50 Mi<, F0RHz) SGNRFRITOD | 585 08
10915 | AAB | 5G NR [DF T-=-OF DM, 50% R, 50 MHz, QPSK, 30kHz) SGNAFRI TOD | 583 =T
10916 | AAB | 50 NA (DF T5GFDM, 50% AB, 50 MHz, GPSK, 30kHZ) SGNAFAITOO | 6587 08
10917 | AAS | 4G NR (DFT-5-OF DM, 50% BB, 100 MHz, GPSK, 30 kHz) SGNAFRI TDD | 654 08
10918 | AAC | 5G NR (DF T-5-OFDM, 100% A6, & MHz, OPSK, 30 kHz) SGNAFAI DD | 588 FrT
10919 | AAB | BG NE (OF T5-OFDM, 100% RB. 10MHz, GPSK, 90 kHz] 5GNAFR1 T00 | 688 195
10820 | AAB | 5G NA (DF T-+-OFDM, 100% A8, 15MHz. GPSK, 30KkHz) SGNAFRI TDD | 687 148
10821 | AAB | 5G NR (DFT-0.0FDM, 100% RB. 20MHz, QPSK, 30 kHz) SGNAFAITOO | 584 FeY)
10922 | AAB | 5G NA (DF -6-OFDM, 100% P8, 25 MHz, GRSK, 30 Kz SGNA FR1TDOD | 5.82 400
106z 5G NR (OF T8 \, 100% RS, 30 Mz, QPSK, 30 kiz) 5G NA FR1 10D 5.84 186
10824 | AAB | 50 NA (DFY.5. OFOM, 100% FB, 40MHz. QPSK, 30 W7} SGNAFRY TD0 | 5.4 P
0525 | AAB | 5G N (DFT-8-OFDW, 100% BB, 50MHz. GPSK. 33%4) SGNAFAITOD | 595 186
10926 | AAB | 50 NA (DF T OFDM, 100% AB, B0 MMz, OPEK. 3014) SGNAFRI DO | 584 286
10827 | AAB | 5G N (OF T-5-OFDA, 100% B, BNz, QPSK. 30RHz) EGNAFATTOD | 594 +0E
10828 | AAC | 5G NR [DFT-5-OFCM, | AR, 5 MHZ, OPSK, 18kHz) SQNAFR! FOD | 552 06
| 10925 | AAC | 56 NA (DFT-5-OFDM, 1 RB, 10MHz, OPSK, 15kHz) SGNRFAI FDO | 552 <68
10930 | AAC | 5G NR [DF 1-=-OFDM, 1 A8, 15MHz, GPSK, 15 kHz) SGNAFAI FOD | 882 =06
10831 | AAC | 5G NR DFT-5-OFDM, | R8, 20MHz. OPSK, 15 KkHz) SQNR FRY FOD | 651 =08
10932 | ANC | &G NA (DET-5-OFDM, 1 AB, 26MHz. GPSK, 15¥H2) 5GNA FAI FOD | 551 <45
10833 | ARC | G NR [DFT-=-OFOM, | A8, 30MHz. GPSK, 1501z) 5GNAFA1 FOD | &51 08
10934 | AAC | 50 NA (DFT=OF0M, | 7B, 40 MHz. GPSK. 15xH2) 5G NA FAT 651 98
10935 | AAD sefi"(urr‘ -4-OFOM, 1 RS, 50Nz, QPSK, 154Hz) SGNA FAT FOD | 651 194
10538 | AAC | 5G NA (DFT-s-OFOM, 50% AB, 5 MHz, OPSK, 15 kHz) SGNA PRI FOD | 550 a6
10937 | AAC | 5G NA , 50% AB._10MHz, CASK, 15kHz) SONR PRI FOOD | 577 188
1093 | AAC | G NR (OF T-5-OFDM, 50% BE. 15 MHz, GPSK, 15 KHZ SENAFRI FOD | 680 198
10832 5G NF (DF T-2-OFOM, 50% S8, 20 MHZ. QPSK, 15 kHz %G NA FR1FOD | 6.82 156
10840 | AAG | 5 NA (DFT5-OFOM, 50% A5, 25MHz GPSK, 15542 SGNAFRI FOD | 5.80 a8
10047 | AAC | 6G NA (DF T-5-OF DM, 50% A, 30 MHz. GPSK_ 155Hz) SGNAFATFDD | 589 PO
10842 T AAC | 5G N (OF T-6-OFDM, 50% A8, 40 Mz, OPSK_ 15 8Hz) SG NAFRIFDD | 586 166
10843 | AAD | 50 NA (DF F-5-OF DM, 50% RS, 50 MHz. PSR, 15 k6z) SGNAFRI FDD | 638 Y
10044 | AAC | 50 NR (OF T-5-OF DM, 100% A8, 5 MHz, GPSK. 15K EGNRFRI FDD | 581 T3
TT0845 | AAC | 5% NA (DFFs-OFDM. 100% A8, 107, GPSK. 154Hz) EGNRERT FOD | 585 =66
10546 | AAC | 50 NR (OF T-5-OFOM, 100% A8, 15MHz, OPSK,. 16kHz) 5GNAFRI FOD | 583 =08
10947 | AAC | 5G NA (DF T-5-OF DM, 100% AD, 20 MMz, QPSK, 15AHa) SGNRFAIFOD | 537 =56
10848 | AAC | 50 NR (D7 T-s-OF D 100% AE, 25 MHz, QPSK, 15kHz, 5G NAFA FOD | 594 1985
10849 | AAC | 5G NR (DF T-=-OFDM, 100% RB, 30 MHz, OPSK, 15 ki 5GNR FRI FOD | 587 =00
| 10850 | ANC | 5G NA (OF T-5-OF DM, 100% RB, 20 MHz, GPAK, 15KHz SGNAFAT FOD | 504 FEY
10851 | AAD | 53 N {OF T-5-OF DM, 100% RB, 50 MHz, GPSK, 15kHz) 5G NRA FR1 FOD 33 138
10852 | AAA | SG A DL [CP-OFDM, TM 3.1, 5 Mz, GA-OAM, 15 kHz) 5GNAFATFOD | & 198
10853 | AAA | 5G NA OL (CP-OFDM, TM 3.1, 10 MHz, 64.GAM, 15KHZ] SGNAFAI FOO | a15 295
10852 | AAA NA DL [CP-OFDM, TM 3.1, 15 MHz, 64-GAM, 15 kHz) SGNAFAI FOD | 823 195
10955 | ARA | 50 NA OL (CO-OFDM, TM 3.1, 20Miiz, 5&-GAM, 15 kiz) SANRFRI FDD | B4z 1586
10856 | AAA | G NA OL {CP-OFDM, TM 3.1, 5 MHz, 64.GAM, 30 KHZ) G NA FAT B14 FrT)
10857 | AAA | 5G NR DL [CP-OFDM, TM 3.1, 10 MHz, 54-QAM, 30 kHz) &G NA FA1 FOD 8.91 188
10555 | ARA | 5G NR DL (CP-OFOM, Th 3.1, 15 MHz, 66-QAM, 30 kH7) SGNAFRIFOD | 881 196
10950 | AAA | 5G NA DL (GP.OFDM, TH 3.1, 20MHz, 56.QAM, 30KH2) SGNRFAIFOD | 849 SBE
10660 | AAC | 5G NR DL (CP-OFDM, TH 3.1, SMHY, 64-GAM, 15 SGNAFAITOD | 942 256
10961 | AAB | 50 NA DL (CP-OFOM, TM 5.1, 10MHE, 6&-QAM, 15 EGNRFRITOD | 938 208
TOGE2 | AAB | 5 NR DL (CP-OFDM, TM 1.7, 15MHz, 64-GAM, 158H2) SGNREAI TOD | 940 256
10863 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 20MHZ 64-0AM. 15kHz) 8GNAFAI TOD EE) 156
10864 | AAC | 5G NA DL (GP-OFDM, T™ 3.1, 5 MMz, 64-OAM, 30kHz) SGNRFATTDD | 929 =08
10965 | AAB | 5G NA DL (CP-OFDM. TM 3.1, 10 MMz, 64-GAM, 30W4z) SGNRFAI DO | 937 186
10566 | AAS | EG NR DL (CP-OFDIM, TM 3.1, 15 MiHz, 64-GAM, 30kHz) SGNAFRITOD | 666 1346
10957 | AAS | 5G NA DL (CP-OFDM, TM 3.1, 20 Wz, G4-GAM, 30 kHz) SGNRFRITDO | G542 198
10958 | AAS | 5G NR DL (CE.OEDM, TM 3.1, 100 MHz, 63.GAM, 30 kHz] SGNAFAT DO | 9.49 185
10972 | AAB | BG NR ([CP-GFOM, 1 A, 20 MHz, OPSK, 15 k) SGNAFRITDO | 1158 186
10673 | ARB | 5G NR (DF T-5-OFDM, 1 AB, 100 Mz, OPSK, 30kiz) SGNAFAITD0 | B8.06 156
10874 | AAB | 50 NR (CP-OFDML. 100% R, 100 MHZ 256-OAM. 3032 S0 NA FRI TDD | 10,28 306
10976 | AAA | ULLABDE ULLA 116 466
10878 | AAA | ULLA HORG ULLA A58 295
10860 | AAA | ULLA HORS LA 1032 406
10961 | AAA | ULLA HOBpe ULiA 38 <88
10882 | AAA | ULLA HDRpl ULLA 343 06
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UID [ Rev | Communication System Namo | Group PAR {38) [ Unc® k=2 |
10953 | AAA | 5G NA DL (CP-OFDM. TM 3.1, 8014Hz, B4-OAM, 15kHZ) SGNAFATTOD | 831 a8
| 10984 | AAA | EG R DL (CP-OF O, TM 3.1, 501z, BAOAM, 15k1z) SGNAFRITOD | 642 08
10985 | AAA | 5G NR DL (CP-OFDM, T™M 2.1, 40 Wiz, B4-QAM, 30 kHz) SGNAFAI TOD | 854 +95
| 10986 | AAA | 5G N DL (CP-OFDM, TM 3.1, 50 Mz, 64-GAM, 30KHz) SGNAFARTTOD | 680 138
| 10987 | AAA | 5G NR OL (CP-OFDM, TM 3.1, 60 MHe, 4-GAM, 30 kHz) SGNAFRITDO | 953 e
10883 | AAA | SGNR DL CA-OFDM, T 3.1, T0MHz, 64.GAM, 30kHz] SGNAFRI 10O | 6,98 198
10589 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 68 GAM, 90 kHz SGNAFRITDD | 833 186
10550 | AAA | 5G NA DL [CP-OFOM, Th 3.1, 20 MHz, 5&-GAM, 30 kH7 SGNAFRY 100 | .52 166
11005 | AAA | S5G NR DL (CP-OFDM, TM 2.1, 30 MHz, 56.QAM, 15 kHa) BGNAFRI 100 | 10.24 FED)
T1004 | AAA |56 NIR DL (CP-OFDM, TH 3.1, 30 MHz, 54-0AM, 30 8z) EGNAFAITO0 | 1078 286
11005 | AAA | 50 NA DL (CP-OFDM, TM 3.1, 25 Mz, 58-0AM, 15k SGNRFATFOD | 870 208
7006 | AAA | 5G NR DL (GP-OFDM, TM 3.1, 30 MHz, 54-GAM, 15 612) EGNAFR: £00 | 855 86
11007 | AAA | 5C NF DL (CP-OFDM, TM 3.1, A0MHZ. S4-0AM. 15k4z) 8G NRFRT FOD 845 9.6
(71008 | AAA | 5 NA DL (CP.OFDM, TM 3.1, SOMAE, 64-0AM, 15842 SGNAFAI FOD | 851 =06
11008 | AAA | SG NA DL (CP-OFDM, TM 3.1, 25MHz, 54-QAM. 30 KHz) SGNAFAI FOD | 878 B
11010 | AAR | 5G NA DL (CP-OFDM. TM 3.1, 30 MMz, S4-0AM, 30 kiHz) EGNAFRIFDD | 8395 =96
TT0TT | AAA [5G NA OL (CP-OFDM, TM 3.1, 40 MMz, S4-QAM, 3085z) SGNAFAIFOD | 895 =06
11012 | AAA | SGNR DL (CP-OFDM, TM 3.1, 50 MHE. 64-0AM, 304Hz) SGNAFAI FOD | 868 9
11013 | AAA mmum(wu«a.m‘.mmm WLAN 847 296
11018 | AAA | JEEE B0Z 110w (320 MMz, MCS2. Sape duly Cyow| WLAN (X5 =48
11015 | AAA | TEEE B0Z.11be (320 Wiz, MGS3, S9pc uly oyde) WLAN BAd 06
1016 | AAA | IEEE B02.11be (320 1AHz, MCS4, S6pc duty cycel WLAN 844 =08
11017 | AAA T EEE A02.1 1be (320 MHz, MGSS, 999 Guly cyce) WA 41 =68
11018 | AAA | IEEE B02.1 tbe (320 Mz, MGS8, B8pe duty oyoie, WLAN 840 206
11018 | ANA | IEEE B02.1 100 (320 Mz, MCS7, 86pc duty cyce WLAN 529 48
11020 | AAA | TEEE B0Z.1Tbe (320 Mz, MGS8, 99pc duly cydle: WAl 827 195
11021 | AAA | TEEE 802.11be (320 MHz, WGS9, 08pc duty cydo! WLAN [ 205
11022 | AAA | IEEE B0Z.11be (320 MMz, MCS 10, G9pc duly ey WLAN 838 198
11023 | AAA™|TEEE B0Z.11be (320 MHz, MGS11, §9p< duly cydn WLAN [ 188
11024 | AAA | TEEE 802.11be (320 MH2, MCS12, 88pc duly cyslo WLAN X 196
11025 | AMA | IEEE 502.1 1b (320 MHz, MGS14, B3pc duty cycie, WLAN 837 08
11025 | ARA | FEE 502.11be (320 MHz, MCS0, 09p¢ duty cycie] WLAN 8,99 166

£ Uncartainty is determined using the max. deviation from bnear response applying rectangular distribution and is expressed

for the square of the lield vaive.
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Calibration Laboratory of A & Wi
Schmid & Partner SN 3 g Service suisse d'italonnage
Engineering AG bt s Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand 1g’lm/—\,;\ S Swtas Caliteation Service
Accredited Dy the Swiss Accroditation 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

~ - E—

Object

Calbention procedire(s)

|

This calbeation canficate nis the bifty to nab; which tenize the physical units of measuremants |S1)
The messuremeants and the uncertainties with canfidenca probability s givan on the following pages and are part of the cartificale.

All cairalons have baen conducted o he dosed leb y faciity: erv (22 2 3Y°C and humiity < T0%,

Caltration Equipment usad (MATE critical for calbeation)

Primary Sta g ng Cal Date (Certficate No.) Sch Caltragon

Power sansor RAS NRP23T SN: 100967 03-Apr-23 (No. 217-03808) Apr2a

Retorance 20 98 Atlenuator SN: BHI30M {20k} 30-Mar-21 (No. 217.02809) Mar-24

Minmadch combination SN: 84224 1 3600 03-Apr-23 (No. 217-03812) Apr-24

Refurence Proba EX30V4 SN 7405 $2-Jun-23 (No. EX3-7408_Jun23) Jn-24

: DAES SN BCa 0320023 (No, DAE4-D08_JuZ3) 24

Sacendary Stanoengs DN Check Date (In housa) Schecued Chack

RF genarator Anapico APSIN2IG | SN B27 18-Dec-18 (in house check Dec21) In house check: Dec-23

Pawar sensol NRF-Z23 SN 100148 10-Jan-19 (in nowse chack Nov-22) in house check: Now23

Power sansar NRP-18T SR 100950 28-Sap-22 (iIn house chack Now-22) n howse check: Nov-23

Neswork Analyzar Keysignt ES083A | SNATY54504221 310219 {In housa check Oct-22) ¥ house check: Oct-2%

Nama

Callyrstad by

Asproved by
—— s Sl 25, 2025

This caibration cartificate shal ot be reprocuced except i full without writien | af the tory.— A I
! — /Z [1,/ /A

Certficate No: D8 5GHZV2-1012_ Sep23 Page 1616 P e 78400

, L phkgE 35
| 1222 oy 11| Ze2d /201

F-TP22-03 (Rev.00)
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Calibration Laboratory of SNy, Bk

2 AN 7 S cher Kaib

Schmid & Partner At G Service suisse détaionnage

Engineering AG % Sarvizio svizzero di taraturs
Zoughausstrasse 43, 8004 Zurich, Switzeriand %y éﬁ\&? S guiss Calibration Service
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,

Additional Documentation:
b) 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.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point
exactly below the center marking of the flat phantom section, with the arms oriented parallel to the
body axis,

* Feed Point Impedance and Return Loss: These parameters are measured with the dipoie positioned
under the liquid filled phantom. The Return Loss ensures low reflected power. No uncertainty
raquired.

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 usad to calculate the nominal
SAR result,

» The absorbed power density (APD); The absorbed power density is evaluated according to
Samaras T, Christ A, Kuster N, “Compliance assessment of the epithelial or absorted power density
above 6 GHz using SAR measurement systems”, Bioelectromagnetics, 2021 (submitted), The
additional evaluation uncertainty of 0.55 dB (rectangular distribution) is considered.

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%.

Centificate No: DB 5GHzV2-1012_Sep23 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYE Vi62
Extrapolstion Advanced Extrapolation
Phantom NModutar Flat Phantom
Distance Dipole Center - TSL 5mm with Spacer
Zoom Scan Resolution dx, dy = 3.4 mm, dz = 1.4 mm Gragded Ratio = 1.4 (Z direction)
Frequency 6500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calcuiations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 345 6.07 mho/m
Measured Head TSL parameters (220202)*C 33326% 6.09 mhoim 26 %
Head TSL temperature change during test <0s5"C - —
SAR result with Head TSL
SAR sverasged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 29.4 Wikg
SAR for nominal Mead TSL parameters normatzed to 1W 292 Wikg £ 24.7 % (k=2)
SAR averagad over 8 cm® (8 g) of Head TSL Caondition
SAR measwed 100 mW input powes B5.63 Wikg

SAR for nominal Head TSL parameters

normalized 1o W

65,7 Wikg £ 24.4 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR messured 100 mW input power 543 Wikg
SAR for nominal Head TSL parametars normalized to 1W 53.8 Wikg £ 24.4 % (k=2)

Cartificate No: D6.5GHzV2-1012_Sep23

F-TP22-03 (Rev.00)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5230-840
_Retum Loss ~215d8
APD (Absorbed Power Density)
APD averaged over 1 cm’ Condition
APD measured 100 mW input power 201 Wim*
APD mesasured normalized to TW 2910 Wim® £ 29.2 % (k=2)
APD averaged over 4 em’ condition
APD measured 100 mW imput power 133 Wim*
APD measured normalized to 1W 1330 Wime £ 28.9 % (k=2)

“The reponed APD values have besn derfvad uaing the peSAR 1 and paSAREG

General Antenna Parameters and Design
After long term use with 100W radiated power, only a slight warming of the dipole near the feedpeint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding kne is directly connected to the
second arm of the dipole. The antenna is Iherefore short<circuited for DC-signals. On some of the dipoles, small end caps
are sdded 1o the &ipole arms In order to Improve matching when loaded according 16 the position as explained in the
"Measurement Conditions" paragraph, The SAR data are not affected by this change. The oversll dipole length is still
according to the Standard,

No excessive force musi be applied to the dipole amms, because they might bend or the soldered connections near the
foedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG

Cortificate No: D6 5GHzV2-1012_Sep23 Paged ot 6
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DASY6 Validation Report for Head TSL
Measurement Report for D6.5GH2-1012, UID 0 -, Channal 6500 [6500.0MHz)

Device under Test Properties
Name, Manufacturer
DE.SGH:

Exposure Conditions
Phantom

Section, TSL Distance
[mm]

Flat, H5L 5.00

Hardware Setup

Phantom

MFP V8.0 Cer 1182

Scan Setup

Grid Extents [mm)
Grid Steps [mm])
Sensor Surface [mm
sraded Geid
Grading Ratio

MAIA

Surface

Certificate No: D6 8GHzV2-1012_Sep2

23

F-TP22-03 (Rev.00)

Dimensions [mm)]
10.0x 10.0x10.0

Position, Test  Band

Band

TSL

Group,
uib

cw

HBBLA0O-10000VE

Zoom Scan
220x220x220

34x34x14

N/A
VMS + 6p

Measured

DUT Type
Frequency Conversion
[MHz} Factor
6500 550

Probe, Galibration Date
EX3DV4 - SN7405, 2023-06-12

Measurement Results

Rig [W/Kg]
SARBE [W/Kg
psSAR10g (W/Kg)
Power Drift [dB]
Power Scaling
r [dB)
TSL Correction

M2/M1 [%]

Scaling Fac

Dist 348 Peak [rmm]

Page S of 6

T5L Cond. TSL
IS/m] Pormittivity
6.09 333

DAE, Calibration Date
DAE4 51908, 2023-07-03

Zoom Scan
2023.08-21, 13:10
294

6,63

5.43

0.02

Disabled

No correction
'-|rv ;

4.7
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Impedance Measurement Plot for Head TSL

LHN3A Metwon Anstprn

Actrve Onleacw I Saczzvem  BSmaie A MGRAnpse 3 e Sl [

» X} Stulw 3.000 & [F1)

Certificate No: D6 .5GHZV2-1012_Sep23 Papge 6 of 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

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

e

Calibration procedursds)

Caloration Equipment used (MATE cntcal for calibeation)

This calibestion certificate documents the irsceshibly to nationat standards, which realize the physicas units of messurements (S1),
TMmmmﬁhquMhmﬂMomﬂlymngm-iMnmwmmdhm

All caibraticns have baen conducted in the closed labaratary faciity: envimnment temparature 22 4 31°C and humicity < 70%,

s Schweizerischar Kalibrlerdienst
c Service suisse d'étalonnage

Servizio svizzero di taratura
S swiss Calibration Service

Accreditation No.: SCS 0108

mnmmwumo-mmmmmmmapmz

Primary Standards D# Cai Date (Carificate No.) Schaduled Caibeation

Power sansor R&S NRP33T SN: 100967 03-Apr-23 (No. 217-03806) Ape-24

Rederence 20 dB Attenuatar BSN: BH9394 (20K) 30-Mar-23 (No, 217-03808) Mar-24

Mismatch combiration Sh: 84224 / 360D 03-Ape-23 (No. 217-03812) Apr-24

Reference Probe EX3DV4 BN: 7405 12-3un-23 (No. EX3-7405_Jun2)) Jun-24

DAE4 8N: %08 03-Jul23 (No. DAEA-208_Ju23) Jut-24

Secondary Standargs ce Chack Date {in housa) Schaouled Check

RF genersior Anapico APSIN20G | SN B27 18-Dec-18 (In house chesk Dec-21) In house chack: Dec-23

Power sansar NRP-223 SN 100169 10-Jar-18 (In house check Nov-22) In house check: Nov-22

Power sansor NRP-18T SN: 100950 28-Sep-22 {In house check Noy-22) In house check: Nov-23

Network Analyzer Keysght ES083A | SNMY54504221 31-0ct-18 {in house chock Oct-22) In house check: Oct-28
Name

Caiibwrated by:

Approvad by

Certificats No; DBGHzV2-1010_Sepz3

F-TP22-03 (Rev.00)
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Calibration uboratory of \.\*“‘@"'x, S Schweizerischer Kalibrigrdienst
Schmid & Partner e c Sarvice suisse d'étalonnags
Engineering AG i Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzariand "24‘,7,;‘\\\\“\- S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service s one of the signatories to the EA
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range Of 4 MHz To 10 GHz)", October 2020,

Additional Documentation:
b) 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

e 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 absorbed power density (APD): The absorbed power density is evaluated according to
Samaras T, Christ A, Kuster N, “Compliance assessment of the epithelial or absorbed power density
above 6 GHz using SAR measurement systems”, Bioelectromagnaetics, 2021 (submitted). The
additional evaluation uncertainty of 0.55 dB (rectangular distribution) is considered.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed 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 DASY® vig.2
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 5mm with Spacer
Zoom Scan Resolution dx, dy =2.7 mm, dz = 1.2 mm Graded Ratio = 1.2 (Z direction)
Frequency 8000 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied,

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 327 7.84 mha/m

Measured Head TSL parameters (220+0.2)'C 30.5+6% 7.92 mhoim £ 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 26.7 Wikg

SAR for nominal Head TSL parsmeters normalized to 1W 263 Wikg £ 24.7 % (k=2)

SAR averaged over 1 cm® (8 g) of Head TSL Condition

SAR measured 100 mW Input power 5.57 Wikg

SAR for nominal Head TSL parameters normalized to TW 54.7 Wikg £ 24.4 % (k=2)

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

SAR measured 100 mW input power 4.55 Wikg

SAR for nominal Head TSL parameters normaiized 1o 1W 44.7 Wikg £ 24.4 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, fransformed 1o feed point [ 4990+ 060
Retumn Loss | -44.5dB
APD (Absorbed Power Density)
APD averaged over 1 cnv? Condition
APD measured 100 mW input power 283 W/im*
APD measured nomalized to 1W 2630 Wim* £ 29.2 % (k=2)
APD averaged over 4 cm?® condition
APD measured 100 mW Input power 111 Wim#®
APD measured normalized to 1W 1110 Wim?* £ 28.9 % (k=2)

* The reported APD valuas have been derived using tha psSAR1g and psSARAg

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

The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding line is direclly connected to the
sacond arm of the dipole. The antenna is tharefore shon-circuited for DC-signais. On some of the dipoles, small end caps
are added fo the dipole arms In order o improve matching when loadad according to the position as explainad in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole fength is still
according 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG I

Certificate No: DBGHzV2-1010_Sep23 Page 4 of 8

F-TP22-03 (Rev.00) Page 124 of 134



H_a- FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC003-R1

DASY6 Validation Report for Head TSL

Measurement Report for D8GHz-1010, UID 0 -, Channel 8000 {8000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm)] IMEI DUT Type

DBGH: 10.0x100x 10.0 SN: 1010

Exposure Conditions

Phantom Position, Test  Band Group, Frequency Conversion TSL Cond. TSL

Section, TSL Distance (§]1s] [MHz] Factor [S/m] Permittivity
[mm]

Flat, HSL 5.00 Band cw. 8000 5.65 792 30.5

Hardware Setup

Phantom TSL Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Center - 1182 HBBLE00-10C EX3DV4 - SN7405, 2023-06-12 DAEA4 Sn908, 2023-07-03
Scan Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mm)] 220x220x220 Date 2023-09-22, 12:01
Grid Steps (mm)] 26x26x12 psSARIg [W/Kgl 26.7
i or Surface [mm 14 psSARBg [W/Kg) 557
Graded Grid Yes psSAR10g [W/Kg] 455
Grading Ratio 1.2 Power Drift [dB] 0.02

N/A
S U VMS + 6p
Scan Methad Measured Enabled
{%] 485
Dist 3d8 Peak [mm)] 43

wd SAN (W
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Impedance Measurement Plot for Head TSL

e — b
1 &'/ ¥y
-
1 Log Hag Rl r ( " |
i ) i ir
|
e — - / .
St N P ~ N,
”~ \
4 \ /
/ \ /
.‘ s
y

Centificate No: DBGH2V2.1010_Sep23 Page Bof 6

F-TP22-03 (Rev.00) Page 126 of 134



h._a FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC003-R1

F-TP22-03 (Rev.00)

Calibration Laboratory of S S Schweizerischer Kafibrierdienst

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

Zeughsusstrasse 43, 8004 Zurich, Switzerland .,.4,475‘\‘.\: Swiss Calibration Service

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

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

Multiisteral Agr for the gnition of calibration certificates

Client HOT R Cortificato No.  5G-Veri10-1018_Apr23

Object 5G Verification Source 10 GHz - SN: 1018

Cabration proceduras) QA CAL-45.v4
Calibration procedure for sources in air above 6 GHz

Callbration date April 25, 2023

This calibration certficate documants the traceability to nafional standards, which realize the physical units of measurements |SI).
The messurements and the uncartainties with conbidence probability amm given on the folowing pages and are pan of the cenificate

AX calibrations have bean contuctad In the cosed laboratory faciity: environment temperature (22 + 3)°C and humidity < 70%.

Calbration Equpmunt used (MATE onbeat for calioration)

Primary Standards [1D# Cal Date (Centificate No ) Schedueds Calbrabon

Aedecence Probe EUmmWV3 SN 86374 2023-01-03(Na. EUmmW\V3I9374_Jan23) Jan-24

DAE4p SN 1602 2022-06-27 (No. DAE4Ip-1602_Jun22) Jun-23

Secondary Standards D # Check Dats {in house) Scheduled Check

AF genarator AAS SMF100A SN 100184 19-May-22 {in housa chack Now-22) In houss check: Nov-23

Power sansar HAS NAP18S-10 | SN 101258 31-May-22 {in house chack Nov.22) In housa check: Noy-23

Notwark Anafyzar Kaysight E5063A | SN- MYB4504221 31-Ou1-18 (in houss chack Oct-22) In houssa check: Got-25
Name Function Signature

Calibegted by: Laif Kiysnes Labaratary Technicinn w %‘/
Appeoved by Svan Kilhn Tecnnical Marager / // 6 / _/' {
- .- . |

ﬁlawed: Agril 26, 2023

This calibration cerlificate shail nct b reproduced axcept In full without writen approvel of the aboratbry. )

) L ‘,// £

Cenificate No: 5G-Veri10-1018_Apr23 Page 1ot 8 7

Page 127 of 134



h._a FCC ID: A3LSMS926U Report No: HCT-SR-2310-FC003-R1

Calibration Laboratory of

S  Schweizerischer Kalibrierdienst

Schmid & Partner C  Service suisse détalonnage

Engineering AG g Serviziosvizero d taratura
Zaughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agr for the recognition of calibration cartificates
Glossary
cw Continuous wave

Calibration is Performed According to the Following Standards

« Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.
IEC/IEEE 63195-1, "Assessment of power density of human exposure to radio frequency
fields from wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

« Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-field, y-axis normal to the others in the field scanning plane parallel to the homn flare and
horn flange.

e Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the hom
antenna minus ohmic and mismatch loss. The forward power is measured prior and after
the measurement with a power sensor. During the measurements, the horn is directly
connected to the cable and the antenna ohmic and mismatch losses are determined by far-
field measurements. (2) 30, 45, 60 and 90 GHz. The verification sources are switched on for
at least 30 minutes. Absorbers are used around the probe cub and at the ceiling to minimize
reflections.

* Homn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the horn.

» E- field distribution: E field is measured in two x-y-plane (10mm, 10mm + A/4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-
maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
horn.

* Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity
e Local peak E-field (V/m) and average of peak sgatial components of the poynting vector

/m?) averaged over the surface area of 1 cm? and 4 at the nominal operational
requency of the verification source. Both square and circular averaging results are listed.

The reported uncernainty 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 probabifity of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS8 Module mmWave V32
Phantom 5G Phantom
Distance Horn Aperture - plane 10 mm
Number of measured planes 2 (10mm, 10mm + N4)
Frequency 10 GHz + 10 MHz
Calibration Parameters, 10 GHz
Circular Averaging
Distance Hom Prad" | Max E-fleld | Uncentanty Avg Power Density Uncertainty
Aperture 1o (mWw) (Vim) k=2) Avg {psPDine. gaPDiots, psPOmods) (k =2}
Measured Plane (W/m?)
1cm? 4cm?

10 mm 89.1 148 1.27dB 56.5 531 128 dB
Distance Homn Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Aperiure to (mW) (Vim) (k=2) psPON4, psPOLol, psPOmod+ (k=2)
Measured Plane (W/m*)

1cm® 4cm?
10 mm 891 148 1.27 d8 56.2, 56.6, 56.7 | 52.8,53.1,533 1,28 d8
Square Averaging
Distance Homn Prad’ | Max E-field | Uncertainty Avg Power Density Uncertainty
Aperure 10 (mwW) (Vim) (k=2) AV (psPOne, psPDiots, peFOmods) (k=2)
Measured Plane (W/m?)
1 cm? 4cm’

10 mm 89.1 148 1.27 dB8 56.5 53.0 1.28 dB
Distance Hom Prad' | Max E-field | Uncenainty Powar Density Uncertainty
Aperture to (mw) (Vim) k=2) psPOn+, psPDtots, psPOmMods (k =2}
Measured Plane (W/m?)

1em? 4cm®
10 mm 89.1 148 1.27 dB 56.2, 56.6, 56.7 | 52.7,53.0,53.2 1.28 dB
Max Power Density
Distance Horn Prad' | Max E-field | Uncertainty Max Power Density Uncertainty
Aperture to (mw) (Vim) k=2) Sn. Stot, |Stot| (k=2)
Measured Plane (W/m)
10 mm 891 148 1.27 dB 57.3,57.8,57.9 1.28dB

! Assessed ohmic and mismatch loss plus numencal offsat; 0.40 dB
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Impedance, transformed to teed point 48.7Q-06|Q
Return Loss -43.8dB
Impedance Measurement Plot
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DASY Report

Measurement Report for SG Verification Source 10 GHz, UID 0 +, Channel 10000 (10000.0MHz}

Device under Test Properties
Name, Manulscturer Démensions [mm] IMEI DUT Typs
5G Verfication Source 10 GHz 1000 % 100.0x 172.0 SN: 1018

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [Maz], Conversion Factor
[mm] Channel Number
5G 10.0 mem Valdation band ow 100000 1.0
10000
Hardware Sotup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Alr EUmmWVY3 - SNS9374 F1.S5GHx DAESip Sn1602,
20230103 202240627
Scan Setup Measurement Resolts
5G Scon 56 Scan
Sensor Surface [mm) 100 Date 20230435, 12:50
MAIA MAIA not used Avg. Area fem] 1.00
Avg. Type Ciroular Averaging
PaP0ns ['W/m?| s6.2
paPDtats [W/m') 56.6
psPOmod+ [W/m')| 56.7
Maxisn) [w/m'} 57.3
Max{Stot) [W/m?| 57.8
Max| | Ston |} [W/m') 57.5
Eren [V/m] 148
Power Drify e8] 0.07
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DASY Report

Measurement Report for 5G Verlfication Source 10 GHz, UID 0 -, Channel 10000 {10000.0MHz)

Device under Test Properties

Name, Manufncturer Dimensians [mm] MEl DUT Type
4G Verification Sowrce 10 GH2 1000x 1000x 1720 SN 1018 -
Exposure Conditions
Phantom Section Position, Test Distance fand Group, Freguancy [MHz], Comversion Factor
[men) Channol Number
5G 10.0 mm Validation band cw 10000.0, 10
10000
Hardware Setup
Phantom Medium Probe, Callbeation Date DAL, Calibration Date
mmWave Phantom - 1002 Alr EUmmWW3 - SN9374 F1.55GHz, DAEdip Sni60
202301-03 20220627
Scan Setup Measurement Results
5G Saan 536G Scan
Sensos Surface [mm) 100 Date 20230435, 12:50
MALA MAIA not useg Avg. Area fom’] 400
Avg. Type Qrcular Averaging
psPOn+ [W/m7] 528
paP Dot [W/md) 531
psPOmods (W/m'l 531
ManiSn} [W/ '] 57.3
Max{Ston) (w/m’] 57.8
Maxd |Stot] ) |W/imd) 574
Eve [V/m] 148
Porwer Drift [d88) 0407
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 {10000.0MHz)

Device under Test Properties

Name, Manufacturer Dimenséans [mm] ME DUT Type
56 Verification Sowsce 10 GHe 1000x1000x172.0 3N 1018
Exposure Conditions
Phamom Section Position, Test Distance Band Growp, Frequency [MHz], Comwversion Factor
[reem] Channel Number
56 100 mm Validaton band cw 10000.0, 10
10000

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Pharom - 1002 Al EUmmWV3 - SNS374_F1-55GHz DAEdip Sni602
2023-01-02 2072-06-27
Scan Setup Measuremaent Results
5G Scan 5G Scan
Sensor Surface [mm) 100 Date 2023-04-25, 12:50
MAIA MAIA N0t used Avg Ares fom] 1.00
AV Type SOuare Averaging
psPDne |W/m) 56.2
psPDors [W/m?| 56.6
psPDmod+ W/m* 56.7
MaxiSn} [W/m’) 573
MaxiStot) [W/m'] 578
Maxd |Stot ]| IW/m] 57.9
Ewm (V/M] 148
Power Drift |06 0407
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [memn) IMEI DUT Type
5G Verification Source 10 GHz 100.0x 100.0x 3720 SN: 1018

Exposure Conditions

Phantom Section Posstion, Test Distance Band Group, Frequency [Ms], Conversion Factor
[mm] Channal Number
56 10.0 mmy Vaddation band ow 10000 0, 1.0
10000
Hardware Setup
Phantom Medium Probe, Calration Date DAE, Calibeation Date
mmWavwe Phantom - 1002 Av EUmmWVI - SNOIT4 F1-55GHe DAESP 501602,
20030103 20220627
Scan Setup Measurement Results
5G Scan 5G Scan
Sensor Surface [mm) 100 Dote 20230425, 1250
MAA MAIA not used g, Ares [em?] 400
Avg. Type Square Averaging
pePOee [W/m 527
psFOzoee (W/m?) 530
psFOmod+ [W/m') 532
MaxiSn) [W/m7] 573
MaxiStot) [W/m’] 578
Mea(| Stot]) (W/im’] 579
Enm [V/m) 1438
Power Dnift [dB) 007
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