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EX3DVa- SN:38E5 Jenuary 27, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3865

Calibration Parameter Determined in Head Tissue Simulating Media

) Relative | Conductivity Depth® | Unc
f(MHz)® | Parmittivity* (Sim)" ConvFX | ConvFY | ConvFZ  Alpha® | {mm) (k=2)
| 750 419 X 10.24 10.24 10.24 030 | 109 | +120% |
850 M5 0.92 9.85 983 | 988 0.37 0.91 +12.0 %
800 a15 097 | osg 9.69 9.69 034 | 097 | +120% |
175 | 404 1.37 5.83 8.83 8.83 022 086 | +120%
1200 40.0 140 | 843 8.43 8.43 031 | 086 | +120%
| 2300 85 1.67 B.04 8.04 804 | 024 | 096 | +120%
2450 ag.2 1.80 7.82 7.82 7.82 027 | 098 | +120%
2600 | 390 1.96 7.59 7.59 7.59 0.27 ‘ 096 | +120%
5250 asg 4.71 5.57 :7_5.57 5.5¢ 0.40 180 | 4140%
5600 355 5.07 5.03 5.03 503 040 | 180 | +14.0% |
5800 35.3 5.27 503 | 503 5.03 0.40 180 | +140%

© Fraguency valdey sbove 300 MHz of + 100 147 anly appiee for DASY v4.4 wnd fughur (sex Page 2), elsa tis resirictad 10 + 50 MHz. The
ureargainty i 1ha RSS of the Corv uncertzinty al catbeatian frequency and the uncadsinty for the indicated frequancy banc. Froquancy valdity
Eelowr 300 MKz & = 10, 25 40, 50 80 70 MHz %r ConvF ssseszmants a1 20, 62, 128 150 and 720 MH2 naspadivaly. Vdidity o CorvF assessec a1
6 MHz & 4-0 MHz, snd CunvF azsessad at 13 MH2 15 9-19 MHz Above S GHz lraguercy vaidily can be exienced 1 + 110 MHz

" Al fracueniiee up 0 8 Gliz, the validty of 155uR paramesan (z and o} car ba selaxed o £ 10% if ligud compensation feemila & apaled to
measunee SAR values. Tha uncatzinty is the RSS of the CanvF unceriainty far indicaled target lissae pararmelers

* ApnaDeolh sre teterminee duing calbraion. SPEAG warranls (hal the remaining deviaban due ta 1ha boundary effecd aher compersalicn is
atways 1853 an + 1% for frequencies below 3 Gl iz and bolaw = 2% for raquencias datwesn 3-8 GHe &t any detance larger than halt tha proda tin
dismester fram the beurdary.
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EX3DV4- SN:3865

January 27, 2022

10861 [ AAD | 5G NR (CP-OFCA. 100% FS, 60 MHz. QPSK_E0 &H2) SGNRFRITOD [840  +96%
10863 | AAD | 5G NR (CP-OFDM. 100% RS, B0 MHz, QPSK_50 kHz) | SGNRFRITDD | 841 | +96%
10864 | AAD | 56 NR (CP-DFDM. 100% RS, EQ MHz QPSK_ 80 &z SGNRFRITOD |837 | 296%
10855 | AAD | £G NR (CP-OFDM. 100% 88, 100 MKz, QPSK, 60 kHz) S5GNRFRITOD [841 [ +96%
10856 | AAD | 5 NR (DFT-s-OFCH, 1 RB, 100 Miz, QPSX, 3 kKz) SGNRFR1TDD | 666 | +96%

| 10868 | AAD | 5G NR (DFT-5-OFTHA, 100% RB, 100 MHz, OPSI. 30 khz} SGNRFR1TDD | 589 | 196%

__10839 | AAD | SG NR (DFT-s-OFCH, 1 8B, 200 Mhz, QFEK, 120 kHz) SGNRFRZ1DD [575 | 296%
10870 | AAD | 5G NR (DFT-5-OFOM., 100% RB, 100 Mrz, QPSK. 124 kHz) SGNRFR2ZTDD | 686 | +98%
10871 | AAD | 4G NR (DFT-5-OFDM, 1 RE, 100 MFz, 160AM, "20 kHz) SCNRFR2TDD | 575 |298%
10872 | AAD | 5G NR (DFT-5-OFOM, 100% RE_ 100 M-z, 1EQAM, 120 kHz) S5GNRFRZ1DD | 652  +96% |
10875 | AAD | 5G NR (DFT-5-OFDM, 1 RB, 100 Miiz, 84QAM, 120 kH7) SGNRFRZTDD | 667 | +96%
10874 | AAD | 5G NR (DFT-5-0FOM, 100% RB. 100 Mz, BA0AM, 120 kiz) SCNRFR2TDD | 665 |296%
10875 | AAD | 5G NR (CP-OFOM, 1 RS, 105 Mbz, QFSK, 120 kHz) S5GNRFR2TDD |7.78 | 296%
10876 | AAD | 5G NR (CP-DFDM, 100% RE, 100 MHz, OPSK, “20 kHz) SGNRFR2TDD |830 | 496%
10877 | AAD | 5G NR (CP-OFOM, 1 RS, 100 Mi-z, 18QAM, 120 kHz) SGNRFR2TDD [7.95 | 96%
10878 | AAD | 5G NR (G OFOM, 100% A5, 100 MHZ. 16QAN. 120 kHz) SGNRFR2TDD [841 [ 296%
10879 | AAD | 5G NR (CP-OFDM, 1 RS, 100 Mbz, 62QAM, 120 kHz) SGNRFRZTOD | 812 | +96%

| 10880 [ AAD | 5G NR (C-OFDM, 100% RB, 100 MHz 840MM._120 kHz) SGNRFR2TDD | 838 | +96%
10881 | AAD | SGNR (DFT=QFOM, 1 RB. 50 MHz, GSK_ 120 kHz) SGNRFR2TDD [575 | 296% |
10882 | AAD _ 5GNR (DFT--OTDM, “00% RE. 50 MHz, GF5K, 120 kFz) SGNRFRZTOC | 596 | +96%

|_10883 | AAD | %G NR (D=T-5-OFDM. 1 RE. 50 MHz, 120AM, 120 %H7) SGNRFR2TDD | 657 |498% |

__10884 AAD  SGNR (DT=GFOM. 100% RB. 50 MHz, 180AM, 120 kilz) S5CGNRFR2TDDC | 653 | 29.6% |
10885 AAD | SGNR :D='vc>§m.q 1 RE, 50 MHz, 6404, 120 kHz) SGNRFR2 TOD | 667 +96%
10886 | AAD | 5G NR (DFT-c-OFDM. 100% RB, 50 Miiz, B40AM, 126 kHz) SGNRFR27DD [ 665 | 298%
10867 | AAD | 5G NR (CP-GFDM, 1 RB. 50 MHz, GPSK, 120 4Hz} 5CNRFR2TDC [ 7.78 | 29.6%
10885 | AAD | 5G NR (CP-OFDM, 100% RB. 50 MHz, GPSK, 120 £4z) 5GNRFRZTOD 835 [296%
106869 | AAD | 5G NR (CP-O=DM. 1 RE, 50 MHe, 180AM, 120 &Hz) SGNRFR2TDDC | 802 |296%
10880 | AAD | 5G NR (CP-GFDM, 150%, RB, 50 MHz, 15QAM, 120 KHz) 5GNRFRZTOD [B40 [ 296% |
10881 | AAD | 5G NR (CP-OFDM, 1 RE, 50 MHz, GAQ/AM, 120 iHz) S5GNRFRZTOD [643 [=296%
10892 | AAD | 5G NRICF-OFDM. 100% RB, 50 MHz, B2QAM, 120 kHz) SGNRFR2TDD [ 841 | 206%
10897 | AAC | 5G NR (DFT-= OFDM, | RE, & MH7. QPSK. 30 khz) SGNRFR1TDD [565 | 298% |
10898 | AAB | 50 NR {DFT-2-OFDM, 1 RB, 10 Mbz, QPS<, 30 kHz) SGNRFR1TDD | 567 | =296%
1069% | A%8 | 5G NR [DFT--OFDM, 1 RB, 15 MHz, OPS<, 30 kHz) SGNRFRITOD | 567 | £98%
10800 | AAR | 5G NR (DFT-+-OFDM, 1 RB, 20 MKz, GF3, 31 kHe) SGNRFRITDD [ 568 | =96%
10901 | A%8 | 56 MR (DFT-e-OFDM, 1 RB, 26 Miz, GFSX, 30 kHz) SGNRFR1TOD | 568 | =96%
10902 | A%B | 5G NR {OFT-5-OFDM, 1 RB, 30 MFz, OPSX, 30 kHz) SGNRFRITDD | 568 | 296%
10823 | ANB | 5G NR(DFT-=-OFDM, 1 R, 2 MKz, OFSK, 30 kHe) S5GNRFRITDD | 568 | =9.6%
1090 | ASB | 5G NR |OFT-5-OFDM, 1 RB, 50 MHz, OPSK, 20 kHr} SGNRFR1TDD | 568 | =96%
10805 | AMA | 5G NR (DFT-5-OFDM, 1 RB. 83 MHz, OPSX, 30 kHz) SGNRFRITDD | 568 | +86%
10806 | AAB | 5G NR{DFT--OFDM, 1 R, 87 MHz, QFSK, 30 kHz) SGNRFR1TDD [568 | =96%

10507 | AAC | 5G NR (DFT-5-OFDM, 50% RB. § Mz, GPSX, 30 khz) SGNRFRITOD |578 [ =06%
10508 | ANB | 56 NR [DFT-5-OFDM, 5% RB. 10 MHz, GPSK, 30 Krz) SGNRFR:TDD | 583 | £66%
10209 | AAB | 5G NR (DFT-5-OFDM, 50% RB. 15 MHz, GPSK, 30 kHz) S5GNRFRITDD |58 [ =06%

10810 | AAB [ 5G N3 (DFT-5-DFDM, 50% RD, 20 MHz, GPSK, 30 kdz) SGNRFR'TDD | 583 | =96%

10211 | AAB | 5G NR (DFT-5-OFDV, 50% RB, 28 MHz, GPSK, 30 kriz) S5GNRIRITDD | 583 | £96%
012 | AAB | 50 NR (DFT-5-OFDM, 50% RB, 30 MHz, QF5K, 30 kHz) SGNRFRITDD |584 |=96%
10913 | AAB | 56 NR (DFT-3-OFDAM, 50% RB, 40 Mz, QPSK, 30 kHz) SGNRFRITDD 584 [+06%
10814 | AAB SG NR (DIT.5.OFCW, 5% RB, 50 MRz, QPSK, 30 kHe) SGNRFRITDD 585 |+96%
10815 AAB _ 5G NR (DFT-5-OFDMW, £0% RB, 61 Miz, QPS<, 30 kHz) [5GNRFRITDD | 583 | +96%
|_10916  AAB  5G NR (DFT 5.OFOb, 50% RS, 80 MHz, OPSK, 30 kHz) | SGNRFRITDD | 487 | +%6%
10917 AAB _ 5G NR (DFT.5.QFCH, 50% RS, 190 MHz, QPSK, 30 kHz) | 5GNRFR1TDD | 594 |156%
10916 | AAC | 5C NR (DFT--OF0M, 100% RB. 5 Mz, QPSK, 30 kHz) SGNRFRITDD | 586 | +96%
10918 | AAB | 5CG NR (DFT5-OFON, 109% RB, 10 MHe, GPSK, 30 kilz) SGNRFRITDD | 586 | +86%
10920 | AWB | 5G NR (DF T-5-O7DI, 100% RA, 15 MHz, GFSK, 30 KHz) SGNRFR1TDD | 587 | $86%
10921 | AAB | 5G NR (DR T-5-0FDIA. 1005 RB, 20 MHz, GPSK, 30 kHz) SGNRFRITOD | 584 | +96%
10822 | AAB | 5G MR (DF T-5-OT DM, 100% R, 25 MHz, QPSK, 30 KHz) 5GNRFRITOD | 582 |:96%
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Appendix A.3 Dipole Calibration certificate (D2450V2 895
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Appendix A.4 Dipole Calibration certificate (D5GHzV2 1134
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DASYS5 Validation Report for Head TSL
Dale; 27.01.2022
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzY2; Serial: DSGHzV2 - SN:1134

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MITz, Frequency: 5800 MHz
Medium parameters used: t = 3250 MHz; o =4.52 S/m; &r = 34.9: o= 1000 kg/m3,

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

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

Phantom section: Flat Section

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

DASYS52 Configuration:

* Probe: EX3DV4 - SN3503: ConvT(5.5, 5.3, 5.3) @ 5250 MHz, ConvF(5.1, 5.1, 5.1} @ 5600 MHz,
Convl(5.01, 5.01. 5.01) @ 5800 MHz: Calibruted: 31.12.2021

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

¢ [lectronics: DAE4 Sn601; Calibrated: 01.11.202]

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

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

Reference Value = 78.11 Vim; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 27.9 Wikg

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

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

Ratio of SAR al M2 to SAR at M1 =70,3%

Maximum value of SAR (measured) = 19.2 Wikg

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

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

Peak SAR (extrapolated) = 31.5 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 = 67,3%

Maximum value of SAR (measured) = 20.8 Wikg

Cerlificate No: D5GH2V2-1134_Jan22 Page 6 ot B
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Appendix A.5 Justification for Extended SAR Dipole Calibrations

Instead of the typical annual calibration recommended by measurement standards, longer
calibration intervals of up to three years may be considered when it is demonstrated that the SAR

target, impedance and return loss of a dipole have remain stable according to the following
requirements

KDB 865664 D01v01r04 requirements
a) Return loss: < - 20 dB, within 20 % of previous measurement
b) Impedance: within 5 Q from previous measurement.

2 450 Mz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2020.07.21 242 55.50
2450v2 Head -2.48 0.21
SN 895 2021.07.20 -24.8 55.71

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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Appendix B. SAR Tissue Specification

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

Frequency (i) 750 ~ 835 1750 1900 2 450 552330~
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose

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