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Glossary

TSL tlssue simulating liquid

NORMY,y.2 sensltivity in lree space

ConvF sensltivity n TSL / NORMx.y.z

DCP dlode compression poln

CF crest factor (1/duty_cycle) of the RF signal

A.B,CD medulation dependent Jinsarizatan paramelters

Potarization ¢ @ rolation around probe axis

Palarization & O rotation around an axls that is in the plane normal la probe axis (a1l measurement center), j.e., §=01s

normal {o probe axis
Conneclor Angle  Information used in DASY system to allgn probe sensa¢ X to the robot coordinate system

Calibration Is Perfarmed According to the Following Standards:

a) IEC/IEEE 62208-1528, “Measurement Procedure For The Assessmant Of Speclfic Absorptlon Rate Of Human Exposure
To Radle Frequency Flelds From Hand-Held And Body-Worn Wireless Communicalion Devices ~ Pant 1528. Human
Models, nstrumentation And Procadures (Frequency Range of 4 MRz 10 10 GHz)", October 2020.

b) KOB 865664, "SAR Measurement Requirements for 100 MHz 16 6 GH2"

Methods Applied and Interpretation of Parameters:

» NORMUx,y,z: Assessed tor E-figld potarization 6 = 0 (f < 5300 MHz in TEM-cell; f > 1800 MH2: R22 waveguide). NORMx.y,2
ase only intermegiate valuss. i.e.. the uncenainties of NORMXx,y.z does not affect the E2-flald uncertalnty inslde TSL (see
below ConvF).

+ NORM(x.y,z = NORMXx,y.z * frequency_response (See Fraquency Rasponse Charl). Thig linearizatlon is implamanied in
DASY4 saftware versions later than 4.2. The uncertainty of the frequency response Is Included In the slaied uncarialnty of
ConvF.

» DCPx,y.z: DCP are numerical iinearization parameters assessed basad on the data of power sweep with CW signal. DCP
does not depend an frequency nor madla.

* PAR: PAR is tha Peak to Avarage Ratlo ihatis not calibrated but determined based on the signal charactaristics

s Axyz; Bxyz; Cxy,z; Dxy 2z, VAxYy.z: A, B, C, D are numerical linearizatlon parameters assessed based on the data al
power sweep for spectflc mogulation signal. The parametars do nal depend on frequency ner media. VR s the maximum
calibration ranga expressed In RMS vollage across the diode.

+ ConvF and Boundary Effect Paramelers: Assessed In flat phantom using E-fleld {or Temperature Transfer Standarg for
{ < B00MHz) and Inslde wavagulda using analytical flald dlstributions based on powsr measurements for / > 800 MHz. The
same setups ara used for asseasment of the parameters applled for boundary compensation {alpha, depth) of which typical
uncenainty valuss are given. These paramelers ara used In DASY4 soltware to Improve probe accuracy closs to the
boundary. The sensltivity in TSL corresponds to NORMSY, .z * ConvF wheraby the uncertalnty corresponds lo that given for
ConvfF. A frequency dependent ConvF Is used In DASY verslon 4.4 and higner which allows exiending the validity from
+50 MHz 1o 2:100 MHz.

« Spherical Isotropy (3D deviation from isotropy): In a field of low gradients realized using a flat phantom exposed by a patch
antenna,

» Sensor Offset: The sensor offset corrasponds to the offset of virtual measurement centar from the probe tip (on probe axis).
No lolerance required.

» Conneclor Angle: The angle I3 assessed using the Information gained by determining the NORMx (no uncertainty required).

Cerlificate No: £X-7400_Apr24 Paga 2 of 22



EX3DV4 - SN:7400 Apri 25, 2024

Parameters of Probe: EX3DV4 - SN:7400

Bas)c Calibration Parameters
) SensorX |  SensorY |  SensorZ Unc(k=2) |
Norm (uVI{V/m)?) A 0.38 0.42 0.47 £10.1% "
DCP (mW) B 103.7 8.2 98.8 J 14.7%

Calibration Results for Modulation Response

UD | Communicetien Syastem Name A B c D VR Max | Max
d8 | dB/pV dB mv ‘ dev. | UncE
k=2
0 W X | 0.00 0.00 1.00| €00 | 1641 |l 122% | 247% |
: Y| 0.00 0.00 1.00 1487
l Z| 000 0.00 | 1.00] 1523 -
10352 | Pulse Waveform (200Hz, 10%) X | 20.00 88.67 | 18.73| 10.00 60.0 | +3.0% | +0.6%
| 20.00 93.69 22.38 60.0
| £ ] 20.00 92.69 21.69 | 60.0
10353 | Pulse Waveform (200Hz, 20%) | X 1 20.00 93.95 20.08 6.98 80.0 | x2.1% | +9.6%
Y2000 | 96.63 | 22.58 800 | |
Z | 2000 8852 | 23.76 | 800 |
| 10354 | Pulse Waveform {200Hz. 40%) [ X | 20.00 133.18 36.79 ' 3968 95.0 ( £1.8% | +9.6%
Y2000 | 10282 | 24.09 850
' 20.00 | 11624 31.1 BN
110355 [ Pulse Waveform (200Hz, 63%) X| 085 | 160.00 70.00 | 222 | 120.0 | £1.8% | +9.6%
Y| 2000 | 11218 | 2693 ~120.0 | ] |
Z20.00 [ 12546 | 3584 120.0° _
110387 | OPSK Waveform, 1 MHz | X| 845 9760 | 2702 100 | 150.0 | =2.8% 9.6%
Y, 180 6643 1549 150.0 |
Z] 241 73.00 19.42 150.0
10388 | QPSK Wavelorm, 10 MHz X 313 7672 | 2062 0.00 | 150.0 | +2.1% ] 9.6%
(Y] 242 | 6883 | 1623 | 150.0
2| 347 76322 | 20.29% 500 | | N
10396 | 64-OAM Wavaform, 100 kHz X 2.08 67.94 18.87 1 Q.01 | 180.0 | £1.7% | £+9.6% |
Y| 285 69.70 18.64 1500 |
| B Z| 307 72861 | 208 150.0
10399 | 64-QAM Waveform, 40 MHz X 3.73 89.52 | 1754 0.00 [ 150.0 | 2.2% | £5.6%
Y| 3.68 67.62 16.12 150.0
Z 3.98 69.62 17 60 150.0 ¢
10414 | WLAN CCDF, 64-QAM, 40 MHz2 X| 476 66.87 | 1655| 0.00 | 150.0 | +2.1% | £9.6%
4.88 85.32 15.46 150.0 |
B Z] 572 | 6651 | 16.42 | 1500 | ! |
Note: Far detalls on UID paramaters sga Appendlx
The raporied uncertainty of measuremsnt is steled as the standard uncertainty of measurement muitiplied by the coverage
factor k=2, which lor 2 normal distrlbution carresponds to a coverage probability of approximately 95%.

A The uncenalniles of Norm X.Y.Z do nol alteet the E2-fisld uncenainty Insida TSL (see Pages 5 and 8).
8 Unearization pasameter uncorialnty for maximum specified fickd sirangih
¢ Uncanalnty & determined using the max. deviption lrom linear respange applying rectangular digtnbution and is expressed kor the square ¢f the Neld valye.

Cerlificale No' EX-7400_Apr24 Page 3 of 22



EX3DV4 - SN:7400

Parameters of Probe: EX3DV4 - SN:7400

Sensor Model Parameters

April 25, 2024

|1 C1 ' c2 a Tt 1 T2 T3 T4 T5 T6
fF {F v-! msV2 | msv! ms v-2 v-!
X 26.5 195.89 35.49 6.42 0.00 5.05 _ 0.00 0.14 1.00
y s:ro_ 400.98 36.39 10.87 0.34 5.07 0.47 0.36 1.01
|z 51.1 386.32 | 36.93 | 18.4_0 004 | 5.10 0.02 0.39 1.01
Other Probe Parameters
| Sensor Arrangement [ Triangular |
" Connector Angle N J -28.8°
Mechanical Surface Detection Mode | enabled
Optlcal Surface Datection Mode | disabled
Probe Overall Length 337 mm
Probe Body Diamater a - 10mm
Tip Length - 9mm
Tip Dlameter N . 2.5mm
Probe Tp lo Sensor X Callbration Point - T |
Probe Tip to Sengor Y Calloration Polmt - 1mm |
Probe Tlp to Sensor Z Calibration Point - 1 mm ‘
Recommended Measurement Distance from Surface _ T 1amm |

Note: Measureman diatance from surtacs can be Increased to 3—4 mm for an Arga Scan jco.

Certiticate No: EX-7400_Apr24 Page 4 of 22



EX3DV4 - BN 1400 April 25, 2024

Parameters of Probe: EX3DV4 - SN:7400
Calibration Parametar Determined in Head Tissua Simulating Medla

{(MHz)° | Rolstive | Conductivin’ | ComvF X | ConvF¥ | Convf2 | Alpha® | Depth® | Unc |
Parmitivit | (Sm) I | men) | (k=2)
13 550 075 w4 | 1e7a | em | oo | 100 | s
™ i3 088 | W05 | 1005 | 1008 | 010 | 080 | s110%
! _ A :
835 s | ow 977 e77 | a7 | 010 [ 080 | sitow
800 45 a7 248 8.48 g 0.26 080 | £11.0%
80 ws | 12 880 | 880 | 680 | 038 080 __:r:;}'!".ﬁ.__
i 1750 a1 | 187 | 868 | @68 | BE8 | 031 | 086 | a110%
| 1@00 0o | 140 L B4 a.44 844 | 035 | 086 | +£11.0%
I'_aum RETE 140 | 804 | B804 ot | 032 T £11.0% 1
| 2300 |5 187 1 783 783 | 7.8 035 | o080 | :110% |
| 2450 392 1.80 | 787 78 | 1® 038 080 | £11.0%
| mmo0 | geo 196 | 748 748 748 | 038 080 | s110%
| 3ano iz | oanm | 12 7.12 742 | o030 135 | £1a1% |
|  asoo ars | 2m 708 7.05 708 | 030 1,25 ___ +13,1%
a0 7.7 | a2 68 (A1) 684 030 1,  13.1%
3900 75 332 Tl 581 68t | 030 180 | 2131% |
| a100 372 353 558 558 6.5 p3e 160 | 2131%
4200 371 T 882 6.52 5.5 040 100 | +131%
" ean0 ®s | am 649 | 648 | 448 | 030 | 170 | £131%
4800 %7 404 & §31 63t | 035 180 | #131%
| 4800 %4 425 601 | &0 6.01 0.40 18D | #131%
450 363 “40 589 | 588 | 689 | 040 | 180 | +131% |
s150 | 358 a7 . s08 5.08 5.08 0.40 180 | 113
| 5600 w5 547 474 474 074 0.40 180 | #13.1%
5750 35 4 522 | am 477 | am | 040 1A £131%

€ Fregunnty vildlly shors 300 W of § I00LHZ sniy aoptes i DAEY w8 o gt tese Pags 1 ese § o matecied w5 p500I0 The uncarainty 1§ 74
HEE ol ihi Comd uncertalmy af calibmilion Irequency and T uhiarininly o the mcicased iy band Fresueroy vy Beie 300 M-z @ 210, 34,
43, 50 wed FOuiHe for ConvF passssmania ol 3, 34, 128, 150 and B0 MHr mepectiealy, Vldily of Sone scesgad wl § W b - - s Con™
asmeaned @ 11 WHY lg BAGaHY. Abgve § GH7 Wequancy velld®y non Be evlendad e+ 110616
men“ﬂl|"m“mﬁm ihal deaale "0f & and o by ‘Eas ®an oh% trom e gt valuat (ypecaly bames than g R}
e e wald i THL wil™ Sevtialond o o o 3 WO 4 JAR ooemcion M appling

‘mnm“” EFZAG wamenin gl The remaining ceviaiss dua 0 The moundary el aller somgSraeton s aheayd el
than 4 1 s dinusinciin beipw 353 o Boioe : 55 for Frouseciss betwerr 3-8 08l o afy dewncs irger e hall ihe prose op damaar lrmm (A
hourdsiy
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EX3DV4 - SN:7400 Aprli 25, 2024

Parameters of Probe: EX3DV4 - SN:7400

Calibration Parameter Determined In Head Tissue Simulating Media

WMM)° 1 Relative Conductivity” | ConvF X | ConvF Y | ComvFZ .'|HT|\Ipha‘3 Depth® —‘ Une
| | Permittivity” | (S/m) (mm) | (k=2
| 6500 T s 6.07 5.35 535 | 535 | 020 | 250 | :186%

¢ Frequency vaxdtty al 6.5 QHz is —800/+ 700 MHz, and =700MHz a1 or above 7 QHz. The uncerlainty is the ASS of the ConvF uncenalnly &t callbrebon
(requency and the uncertaiaty for the Indicated frequency band.

F The probes are calibreted uslng Lissve simulating Bquuwas (TSL) that geviale for ¢ and o By leas Lhan + 10% lrom the target vales (typlcally betler han +6%)
and are valid for TSL with dévialions of up o +10%.

O Alpha/Depih aze delarmined during calivration. SPEAG wamaats (hal the remaining devialion due o the boundary eitect alter compensalion Is always lass
than +1% lor irequencies below 3 GHz: balow £2% for Irequencles batween 3-8 GHz; and below 24% for frequancies batwesn 6—10GH2 i any distance
larger than hall (he probe Up dlameter from Ihe boundary.

Certificaie No: EX-7400_Apr24 Page 6 of 22



EX3DV4 - SN:7400 April 25, 2024

Frequency Response of E-Field
{TEM-Cell:If1116 EXX, Waveguide:R22)
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Uncerteinty of Freguency Response of E-fleld: +6.3% (k=2)
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EX3DVA4 - SN:7400 April 25, 2024

Receiving Pattern (¢), 0 =(0°
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Uncenrtainty ot Axial Isotropy Asseasment: £0.5% (k=2)
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EX3DV4 - SN:7400

Dynamic Range f(SARhgad)

(TEM cell, foz = 1900MHZ)

Aprit 25, 2024
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Uncertalnty of Linaarlty Assessment: £0.6% (k=a2)
Certlflcate No: EX-7400_Apr24 Page 8 of 22



EX30V4 - SN:7400

Deviation

Conversion Factor Assessment

{=1900 MHz, WGLS R22 {H_convF)
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EXIONVA - SN-7400 Aprll 25, 2024
Appendix: Modulation Calibration Parameters
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EX30V4 - BN T400 Aprl 28, 2024
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1054 | ARA | NCEE 802 118 W 240 (DGSS, |1 Mope. B0pc duly cycle) | WUN N
TCATE | AAA | IEEE B02 115 W 14 0Fa (G855 OFOAL & Mmce. i0px Sty oyoie) T WLAN | T8Es i
TOSTE | ARA | NEEE B0L11g W 4 04w (DESS-OFOM, §Vngs, 1990 Sy oycle) WLAN B60 | ald
10877 | ARA | IEEE B02. 1 1g Wi 3 4 Oy (DESS-OF DM, 17 Mitze, Spc duty oyt [ WLAN (5 abl |
TOETE | ARA | II[E‘IT.%W*-‘H | WLAN | B4 T
10570 | AAA | IEEE B0 g Wi 24 b [DESS-EFOM, 34 Mg, BOpe Suly oycie) ™ l__l.u L
10580 | AkA | TEEE 02 11g Wil 2 4 O (DSSS-OFTRL 3 Moo, Sipe Suty oycie) ek [ L
10581 [ ARA | IEET 802 11g WiF) 2.4 Cika (GRES-OFOM, b Mips. Bpc Suty oyoe) WLAN B [ eld
\G8G% | AAA | TEEE 803 11g WiF\ 44 Gia (DBBS-OFOM, §4 M, Stgc dy cyce) WA T
VDAY | AAD | IEEE 8021 iwh WiF| Gl . N, Bpc auly oyss) WA S | wld |
18554 | AAD | AEE BDET vah W1 4 W, § Mega_ Ofipe duly cysie) WA T
1BEE5 | AAD | IEEE 8021 1a/m WIFl 5 T5Ha (FDM, 15 bibpa, fiope ousy cycle | WA i i |
VD588 | AAD | IEEE 802 11a/ Wikl & 0H [OFDM, 18 Migs, §pc duly cycke! WLAN 1 am shi
16587 | AAD | TEGE 802,110/ Wi 6 OHE (OF UM, 24 Mipe. 8pe duty cycle] WLAN (1) e
10588 | AAD | |EEE 8021 1a/h WL & OHz [OF M, 38 Mogs, Slpc duty oydle) | WA L T
| V0588 | AAD | IEEE B0 11a W AO8: Al BPE duby Gycee) | AN - aM T
18550 | AAD | [EEE 803 11ah W) B/ Blpe duty cyche] [ WAN BET | shA
| 18581 | AAD | IEEE 80211 (HT Mined, 30 MHa, MESE, BBpc duly cycle) WLAN e (L1
BAD | TEEE 8021 1n (HT Witend, 70 Mz MGE1_ D0po duly cycia) WLAN CE T
v !:n_‘-_l AAD | IEEE 8 iin ﬂﬁ%%wr . WLAN R | abs |
O T AR T HEE g e Ve BV R e WAk S
| RO 1A (HT Wmad, cpalaf | BT =
55 | AKD | EEE B 4T e, VL& duty opce) | N AT
0557 | AAD | IEEE B0R 1 1n (HT Wised, & dutycyclj | WLAN B | sl |
Wi | ALS | EEE M 1 in (HT Whees, 200, MCST, S0pc duly cycie) B WLAN _ ahd
TW0588 | ARD | IGEE G2 11n (HT Nisec, 40 B duly epcis) WLAN AN [ ai
R0S50 | AAD | REEE 8021 1n (HT Mieed, 40 MbE. WCHT . 90pc duly Sycie) | WLAN BEA | and
(T0BD1 | AAD | BLLE MG Te (HT et 4 Ma, MO 900c duty cycie) TwiaN | e sl &
T0832 | WAD | IEEE 802 11n (4T Memec. 4C Mrex, MCED, Bpe chuly ycie) WAN O N ] )
TTORET | AAD | WEEE BCR 1A (M Miwed, 601, NACEA, BOnc duty oycie) Lﬁ:w TN T
IGE0E | RAD | BEEE MCE N i (MT Miwed, 60 WPz, MCHS, B0pe July oyeie) WLAN [ &M ~ aed |
10605 | AAD | BEEE BC3 1 in (T M, A0 kiNe. MESE, S0oc duy oycle) WLAN ] whd
TOBO | AAD | BEEE BCL 1 1m (M7 Mima, 40MMa WEST Binc duly ooy WLAM | mEd | aaa
10807 | AKD | ToEE Bld. 1 ac WPl (20, WESA, Stoc auy oy} WLAN (T 1)
10608 | AAD | WCEE 802 1 e W GEE NI WCST, Sgc duty cyole) TWLN A | aes
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UID | Rev | Communication System Name Group PAR (dB) | UncE k=2
10809 | AAD | IEEE 802.11ac WiFi (20MHz, MCS2, 80pe duly cycle) WLAN 857 196
10810 | AAD | IEEE 802.11ac WIFi {20 MHz, MCS3, S0pc duty cycle) WLAN 8.78 +5.6
10611 | AAD | IEEF 802.11ac WiFi (20 MHz, MCS4, 50pc duty cycle) WLAN 8.70 186
10612 | AAD | IEEE B02.11ac WIFi (20 MHz, MCSS5, 80pc duty cycle) WULAN 8.77 +9.6
10613 | AAD | IEEE 8021 1ac WIF (20 MHz, MCS6, 80pc duty cycle) WLAN [ 894 9.6
' 10614 | AAD | IEEE 8021 1ac WIFI (20MHz, MCS7, S0gc duty cycle) WLAN " 859 198
[10815 | AAD | IEEE 802.11ac WIF1 (20 MHz. MCS8, 80pc auty cycle) WLAN 8.82 +9.6
10616 | AAD | IEEE 802.11ac WiFl (40 MHz, MCS0, S0pc duty cycle) WLAN 8.82 19.6
10617 | AAD | IEEE 802 11ac WiFT (40 MHz, MCS1, 50pc duly cycle) WLAN 881 8.6
10818 | AAD | IEEE 802 11ac WiF1 (40 MHz, MCS2, 90pc duty cycle) WLAN 854 9.8
10619 | AAD | IEEE 802 11ac WiFi (40 MHz, MCS3, 80pc duly cycle) WLAN 8.88 £9.6
10620 | AAD | IEEE 802 11ac WiFI (40 MHz, MCS4, 90pc duty cycle) WLAN | Bz £9.6
10821 | AAD | IEEE BO02.11ac WiFI (40 MHz, MCSS, 80pc duty cycie) WLAN | 87 +9.5
10622 | AAD | IEEE B02.11ac WIFI {40 MHz. MCSS6, 90pc duty cycle) WLAN I 8.6
10623 | AAD | IEEE 802.11ac WIFI (40 MHz, MCS7, 90pc duiy cycle) WLAN B.682 =86
10624 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS8, 90pc duty cycle) WLAN ) 8.96 +8.6
10625 | AAD | IEEE 802.11ac WIFi (40 MH2, MCS9, 90pc duty cycle) WLAN | 898 88
10626 | AAD | IEEE 802.11ac WIFI (80 MHz, MCS0, SOpc duty cycle) WLAN T am 196
10627 | AAD | IEEE 802 11ac WiFi (80 MHz, MCS1, 30pc duty cycle) WLAN [ 8B8 =86
10628 | AAD | JEEE 802.11ac WIFI (80 MHz, MCS2, 80pc duly cycle) WLAN [ a7y 9.6
10629 | AAD | IEEE 802.11ac WIFi (80 MHz, MGS3, SOpc duly cycle) WLAN 8.85 =8.6
10830 | AAD | IEEE 802.11ac WIFI (R0 MHz, MCS4, 80pc duly cycle) WLAN 8.72 +8.6
[10831 | AAD | IEEE 802.11ac WiFi {80 MHz, MCS6, S0pc duty cycle) WLAN 8.81 =96
(110832 | AAD | IEEE 802.11ac WiFi (80 MHz, MCSB, S0pc duly cycie) WLAN | 874 296
10833 | AAD | IEEE 802.11ac WIFI (80 MHz, MCS7, 90pc duty cycle) WLAN | 88 =96
10634 | AAD | IEEE 802 11ac WiFi (B0 MHz, MCS8, 90pc duly cycle) WULAN | 880 96
106835 | AAD | IEEE 802.11ac WIFI (80 MHxz, MCS9, S0pc duty cycle) WLAN | 88 9.6
10836 | AAE | IEEE 802.11ac WIFI (160 MHz, MCS0, 90pc duty cycle) WLAN | 883 296
10637 | AAE | |EEE BD2.11ac WIFi (160 MHz, MCS1, 9Cpc duty cycle) WLAN 8.79 9.6
10638 | AAE | IEEE BO2.11ac WIFI (160 MHz, MCS2, 80pc duty cycle) WLAN 8.86 +9.6
10639 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS3, 90pc duty cycle) TWLAN 8.85 +0.8
10640 | AAE | IEEE 802.11ac WIF (160 MHz, MCS4, 90pc duty cycle) WLAN 8.98 9.6
10641 | AAE | IEEE 802.11ac WiF1 (160 MHz, MCS5, 90pc duty cycle) WLAN 9.06 £9.6
10642 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS8, $0pc duty cycle) WLAN 906 196
10843 | AAE | IEEE 802.11ac WIF| (160 MHz, MCS7, 80pc duly cycle) WLAN 8.69 19.6
10644 | AAE | IEEE B02.11ac WIFi (160 MHz, MCS8, S0pc duty cycie) WULAN 9.05 29.6
10645 | AAE | IEEE B02.11ac WiFi {160 MHz, MCS3, 80pc duly cycle) WLAN 9.11 8.6
10645 | AAH | LTE-TDD (SC-FDMA, 1 RB, SMHz, QPSK, UL Sublrame=2,7) LTE-TDD 11.96 £9.6
10647 | AAG | LTE-TDD {SC-FDMA. 1 RB, 20 MHz, QPSK, UL Sublrame=2,7) LTE-TOD 11.96 :9.6
10648 | AAA | CDMA2000 (1x Advanced) CDMA2000 345 96
10652 | AAF | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 6.91 £8.6
10853 | AAF | LTE-TDD (OFDMA, 10MHz, E-TM 8.1, Clipping 44%) LTE-TDD 7.42 0.6
10654 | AAE | LTE-TDD (OFDMA, i5MHz, E-TM 3.1, Clipping 44%) B LTE-TDD 6.96 96
10655 | AAF | (TE-TDD (OFDMA, 20MHz, E-TM 3.1, Clipping 44%) LTE-TDD 7.21 £9.6
10658 | AAB | Pulse Wavelorm (200Hz, 10%) Test 10.00 £9.6
10859 | AAB | Pulse Wavalorm (200Hz, 20%) Test 6.99 +9.6
10660 | AAB | Pulse Wavelorm (200Hz, 40%) Test 398 +9.6
10661 | AAB | Pulsa Wavelorm (200Hz, 60%) Tesl ~ 222 £9.6
10662 | AAB | Pulse Wavelorm (200Hz, 80%) | Test 0.97 96 |
10670 | AAA | Bluetocth Low Energy Bluetooth 2.19 96 |
10671 | AAC | IEEE 802 11ax (20 MHz, MCS0. 80pc duly cycle) WLAN 9.09 +9.6
10672 | AAC | IEEE 802 \1ax (20 MHz, MCS 1, 90pc duty cycle) WLAN 857 +9.6
10673 | AAC | IEEE 8021 1ax (20 MHz, MCS2, 90pc duty cycle) WLAN | 878 +9.6
10874 | AAC | IEEE B02.11ax (20 MHz, MCS3, 90pc duty cycle) WLAN | 874 29.6
10675 | AAC | IEEE B0211ax (20 MHz, MCS4, 90pc duty cycle) WLAN | 880 £9.6
10676 | AAC | IEEE 802.11ax (20 MHz, MCS5, S0pc duly cycle) WLAN [ 877 =5.6
10677 | AAC | IEEE 802 11ax (20 MHz, MCSE, SOpc duly cycie) WLAN | 87 +8.6
10678 | AAC | IEEE 802 11ax (20 MHz, MCS7, 90pc duly cycle) WLAN . 878 +9.6
10678 | AAC | IEEE 802.11ax (20 MHz, MCS8, 90pc duly cycle) WLAN [ 889 £9.6
| 10680 | AAC | IEEE 802 1 Tax (20 MHz, MCS9, 50pc duty cycle) WLAN [ 880 96
10881 | AAC | IEEE 802.11ax (20 MHz, MCS10, 90pc duty cycle) WLAN 8.62 29.6
10882 | AAC | IEEE 802 11ax (20 MHz, MCS11, 90pc duty cycle) WLAN 8.83 £9.6
| 10683 | AAC | IEEE BO2 11ax (20 MHz, MCS0, 93pc duty cycle) WLAN 8.42 +8.6
10684 | AAC | IEEE £02.11ax (20 MHz, MCS1, 99p¢c duty cycle) WLAN 8.26 19.6
10685 | AAC | IEEE 802.11ax (20 MHz, MCS2, 99pc duly cycle) WLAN 8.33 £9.6
10686 | AAC | IEEE 802.118x (20 MHz, MCS3, 99pc duly cycle) WLAN 8.28 196
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U0 | Aev | Communication Systsm Name Greup PAR (48] | neT k=T
10687 m_.lLLEEEmuummw WLAN el abd
10888 | AAL  WEEE G321 Vs (20MHE, MCSE, Blipc cuty cyole) WALAN S o
10688 | AAL | EE 8027 L (20 WHE, MESE, Bllpe dury cpde) | WLAN (X'} e
10880 | AAC | IEEE BOE Tvan (0 WHr, WERT, ipc day cytin) WILH (] Ll
TOEET | AAC | IEEE 899.7 ar [204edy, MCSE Mipe oy oyde) WA | el
(10687 | AAC | TEEE BES V1as [BOWNG, NEEA, Woe duy o) AN I
“WDEE3 | AAC | IECE 852 1 ias (0N, MCAID B duy cyce) ) L TAM sl
0890 | ARG | TEEE BC2.1 1an (ROMIVG, WCH1 | Npe Auty cyoie) WLAN Y 1]
EEE 8= | 'an (D MR x duty cyce] N WoAN [ I
VOB | AAL | ICEE BCL e DM, MCHT Bope duty oy WLAN | A B8
10497 | AR | JECE BO21 1 AD N, MCST o WILAN [l Al
“iodsd | RAC | mut:-mﬂiﬁﬁ'ﬂ " TWON | e | eas
13898 | AL | WEEE 507 11 ax (60 Mz, MCHA, $0pc duty cycle) | WLAN® L sk
10790 | AAC | ﬁ“ﬁii;‘maﬁ TWLAN 813 | abl |
10737 | AAC | TEEE 802 T1ax (0NFL UCHE Wpecubyoyeis) 000 | WLAR L T
10708 | AAC | EEE 02114 [$0MH2, MCST, #pc duly cycha) | WLAN L T
I?Tfi“.m:" EEE 802172 (A0 WHL, MCEA, y WLAN i i |
V0704 | RAC | IEEE BOE1 vaw (40 Wz, WS, Blpe duty TWLEN (X" L)
9908 | ABC | EEE 8021 lax (45 MHz, NEETH, Bpe duty eycie) — WA bt e
13768 | AAE | TEEE H0Z 1 iax 40 Wz, MEE11, D0pe dty eyale) =— - WLAN i | A
arer :l RAC | IEEE 802 1 1ax (40 Wiz, MCED, Blipe dury cyein) WLAN | B ol |
10708 | ARG | IEEE BD2.3 fax [40MHz, MEE, Bipe culy cyds) WLAN | _am wid
10708 | AAG | IEEE BOZ.11ax (a0 MHZ, NGRS, 00pe oufy oyein) WM | am | b
VG710 | AAG | EEE BO02 1 1ax (40 MHz, MCSY, iipe dury cycin) WLAN [ am | wd
10711 | ARG | IEEE BCZ 1 1ax |ADMHE, NCES, Dbpe duty cyom| WLAN ] i
VETIZ | RAC | IEEE BOZ11ax (40 WAz, MGHE, Bpe dury oyoe) WA L.
CTETE | RAL | TEEE 8021 18w (40 kM, MCBH, e duty oyt &R |
16714 | AME | IFEF BD2 1 1mv [40 Mz, MCET, Wilpe duty o) o T WA m |
10715 | ARG | IEEE BOZ 1 1ar (4D Mikg, MCSA, Mipc daly oyoe) WM T Al
(16718 | AN | TEEE #02 1 1ax |40 MiHe, MCSE. e oy oyohs) AN 858 T a8
IBTIT | AAG | IEEE B32 11as (S0MIHD, MCSIC, Shec duly oroe) AN [ ] NI
10718 | AAC | EEE BOZ 1 1gx (40 WIHZ. MCS1 1, Wigs Sy oyciel WoAN 5 | A |
| 10710 | WG | ' 06 1 ban [B0MbE, WG, Mipe oAy cycel | BN o
T07E0 | AAC | IEEE 802 1 las [0 M. MCAT, Bps Aty tyam — Dwan L L)
TOTE | MAG | EEE BOZ 1 iaa (B0 Mz, MCEE, BCoc ety cyoe) WLAN 88
VOTE | AAC | IEEE 8021 Tan (BOMFL WICS3, #00e duty oyow! | WLAN [T
VOTEE | MG | EEE BC.) Tax BOAET MESL Sope duly cyciel WLAN (A T
107 | AAC | [EEE 80517 (B0 ML, MCSS, Sipe duty o] WLAN 1 ETa
10725 | AMC | [EEE D021 an B0 Wirts, MCSA, Bpe duty cyckl) WLAN (L T
(V0736 | AAC | IEEE 802" a (B0MS, WCST Sape duly cycle) | Wau a7k | AR
18727 | AAC | WEEE 802 1 iaw (A, UCSA, DCpe cuty cyeia) WLAR Bos | uid
| 15738 | AAC | IFFF AGZ.11an (BE HT, MCSS, Bcpe = — RS | b
10728 | AAC | VEEE 8021 1ax {80 VN2, MOS0, Spe WLAN Bo | wid
G720 | AAC | IEEE BO2 11ax (B0 WHY, MCS1T, f0pe duty - WLAN AT | wbA
10731 | AAG | IEEE BOZ112x (80 MHZ, T [WLAN &2 | o6 |
10738 | AAG | [ECE 8021 1ax [BOWHE, MEST, BGpc duty cyon) WLAN Bid shd |
10730 | AAG | IEEE B02.11ax (B0 Mz, MGS2, 0950 oty cyda) WLAN g4a e
10734 | ARG | WEEE BOG1 1ax (B0 M. WG, Uipe duly oyt T WA | B L
16728 | AAC | IEEE 802 1 1ax [BOMHz, MES4, Bpc duly cyce) 3 WLAN (N T
10734 | RAG | IEEE 8021 iax (8O, WSS, Sbps ity eyov) A [ETm—T
10737 | AAC 8021 Tax (B0 MHz, MCSH, Bipe duly oyom) WLAN B ahe
10738 | AAC | EEEE BO2.11ax (B0 MM, MCST, bpe duty cyoe) WLAN BE | W
10730 | AMC | EEE B2 118X (B0 WS, MGSE; Bpe .y cyoe) WLAN [ED 4
10780 | AMC | EEE 802 1 fas (B0 MM, MEER, Bigs 8.0y oyoe) WLAN B | aea |
10741 | AAC | WEEE 802 17as (80 Mk MCELE Snc duly cyoe) WILAN L | e
10747 AAC | IEEE 802 1 lax (B0 M, MES1 T #ac suly cyow) WLAN W4, a8 |
FO74) | AAC | EEEE 802 1 ax (183 MHs MCSE S0 duiy cyme] T Wi A | ks
VG74d | AAC | EEE 8020 tas (B0 MEET BSpc dey o) 0 | WLAN (AU T
veFal | ARE | EEEE A2 1iax (160N MEES Bopc duay ryce) WA I Tl
G740 | AMC | TEEE 8021188 (1B0MH, WCS, S05c Sy crom) | WLAN B ey
_ETET | AAC | EEE 002 11ax [0, MCSA Stps duly oyc) wan | e | aam
| Y0748 | AAC | CEF 882 1'2x (T80 MH:, UCSE S duly cycie) T WLAN T aE 1]
| VaTeh | AAC | IEFE 0T T ian (VS0 MM, MOSE S0ps Suly cyche) [ WLAN a0 | e |
(1578 | MAC | IEFF 502 T ian (18008, WCST, B ausy cycha) = | WLAN LN —2hE |
TIETE) | AAC | IEEE 803 1 tam (160 M, WCHA, Htﬁlrm == WLAN [17] i
| % | AAG | TEEE 83 1 iax (160 NP2, MCES, B0pe duty ovcie WLAN (L] sil g ‘,I
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EXCATn 4 - BNT400

D | ey | Commumicesion Syslem eme —= -ia_ | PR o8 | Und" k=121
70750 | AAC | EFE 802 17as (150N WCE10, R0pe duty oyole] | : 1 w8 | o8
et | B0 11 m (180 iz, LCER 7, Bpc Sy ooy WLAN [T7] FI
[ QTSR | AAC | IEEE BOZ1 1an (150ME. UICHD, Mipc tuly % WLAN i e |
758 : 1. Mg sy CWLAN [ Al T Al E
07T | AME | BEE L1 e (1800, UCES, Bies Sy cyoe) WLAN (%) T
TIETRE | ARL | EEE 802 1 Lew (150ME, UCS), Bioe ooty cpoe) CWLAN L] Hi
TNOTEE | RAC | EEE BOE1iax (130G, WA, gt 6.7 cyohe) WLAN L] BT
0790 | AAC | EEE 05 1 Tan (150 M, WCSS, $8pr Aty oydle) S W Bas 8
TE781 | ARG | EEE 602 11ax (VA0 MHE, WCSE, Shoc ooty Cyo) wAN I Ak |
1072 | AAC | EEE 803 7 Tan (180MHE, WCET, Bigs iy cye) o j% | B | |
1OTED | AAC | IEEE B3 11ax (180D, WICEA. e cusy cyde) | LL:] 56
o | A | TEEE S Ta 180N, MCSS, Sk vy tyce) AN — i 7]
TO768 | AAC | IEEE 802 1 iax (180 NME, MCE10, $9pc duty oyt - WA TS s
10768 | AAC | (EEE 02 11an (160MFL, MCS11, Bpc duty cych) b | [ 85
0787 | ARG | 50 N [CP O oM, 1 PR SUil, GPEK. 18 khia) SSNAFRITEOD | T8 | 84
“TO78E | AAS | 56 NA (CP-OFDM, | AE, 10NHz, GFSA_ 1SRRI | 80 NAFWI TOD | B0 =04
0788 | AAD | SG NA (CP-OFOM, 1 B, 15 WiFa, GPSK, 15R-a) T | SANAFM OO | &8l | sdB
"TA770 | AAE | 50 A CP-OFDM, | B, 90 -G, GPSK, 1§ Ak T |SONAFRYToD | AE =08
0771 | AMD | 56 WA [CF-CF0M, 1 AR, 2§ Mz, OPEK, 15 kHa) "SGR AR TOD | BB | <88
10772 | AAE | A5 NS JCP-DFDRM, | BB, 30 M-z, OPSK, |58 1780 NE i T0D (¥ iBE
0773 | AAF | 50 Wi [CP-CFDNA, 1 i, 4G MirG, GPGK, 15 B - TSGWAFRITOD | BGY LIEN
TT07T4 | AAE | 50 NF CP-OFDM, | AH, 50 MHZ, OPBK, 18 k1) EGNATRI TOD | AGd

TTETTS | AAF | 5G NP [GP-OFCM, S0% RB, § iz, GFSK, 15Kk BANETRTToD | &S Y
TO7TE | AAE | 50 Nt [CP-OF DM, S0 Rl 10, LIPBH, 1§RHE) | 90 NA PN TOD . 690 108
[TE777 | AAC | 56 NF [CP-OF oM, S0 FBL 15, GPEK, |5 ki) 6 WA PRI TOD a30 £l
(T8 | AAE | 56 NP [CP-OFDM, S RE 20 Wbz, GPSH, 15 kHE) [ GaNATRITOD | WM #98
10778 | AAC | SANR SiP% AR, 25 18 ——sawAFRi 100 | 842 I
10780 —mﬂm 18uhr) "ﬂ“iﬂ’l—'ﬁT‘l'l:M B35 | 168
VOTEI | AAF | 5G NA [CP-OFDM, 500 Rl 40MHz, GFEK, 18kHr) . PENATFRITOD | a3f | s8e
10782 | AAE | 50 NR [CP-OF DN, 5% AR, S0MH2, GPSX, | “RGNAFRI TOO | BA3 | #BB
G763 | AAD | 50 NH [CP-OFDM, Tob% A, BMH, OPEX, 18 ki) BANRFRITOD | B3l | aed
(70784 | AAE | 5G NA (CP-OFDM, T0% R, 10MHz, GPEK, 18.6Hz) — CBSNATRITOD | BF | "~ i08
10785 | AAD | 5 NA [CP-OFDM, 100% AB, 18 MHz, OPSK, 154 V700 | mad )
10788 | ARE | 50 Wi (GP-OFDM, \O0% AR, 20 MHZ, OPGK, 15 kHz) BONA FRY TOD | 836 i1
V0787 | AAD | 50 NA [CP-OFDM, 1D0% AB, 25 MHz, QPEK, 15 kHE) BENATRITOD | a4 198
10788 | AAE | SG NA (GP-OFDM, 100% P8, 30 MHz, GPSH, 15kHz) B R TS a8
10788 | AAF | 50 hA (CP-OFDM, 100% AB, 40MHz, GPSK, 15k 80 WA PR TOO | BT FrL
10780 | AAE | 5C WA (CP-OFDM, 100% AB, 50MHz, GPSK, 1 Sik) — | SO NA PR : e
18781 | AAG | 5G NA (CP-GPON, 1 AB, 30z EINAFM TOD | 78 FrY)
10792 AAE | 50 WA [CP-DFDWM. | AB. V0 30 wriz) BNAFRITOO | 702 FrY)
10783 | AAD | 5G MR [CP.OFDM, | AR, 14 MMz, OPSK, 30 k) TEANAFRI TOO | 705 Fr]]
0754 | AAE | EG NR [CP-OFDM, T RE, BYkiHz OPSK, 30kHz) N | 1 EL
V0785 | AAD | 60 WA (GP-OFDM, 1 AR, 25 MMz, OPSK, SOsHz) SO NAFR TOD | Tia Y
10TRE | AAE | 50 MA (CP-OFOM, | RS, 30 MHz. OPSH 30kHz) BANAFAITOO T ]
10787 | AAF | 5G MR (CP-OFOM, 1 A, 40 bz, PSR, 30kkz) S NA I 100 | A0 I
[ 10788 | AAE | 50 MR [CP-DFCM, | A&, 50MHr OPEX 30WHI) BMINAFAI DO | 7M | sd8
75795 | AAF | 3G NR (CP-OFDM, | RB. 80Wka, OPEX. J0w) %6 N A TDG T 783 1)
10A0Y | AAF | &G NP (CP-OFDML | FE B0 WHz OPEK, 30kkE) %5 Wi B T im T

[ 70807 | AAS | 50 NR (CP-0S DAL, | . 0 WFE, DPSs, 30 kra) 53 NA ¥R TDO AT T

| 19802 | ARF | S5 R (CP-OFDAL | RS, 100 M-z, OPSR. 30 kra) in Ll
773805 | AAE | 50 NR [CP-DF DAL 5% R, 10 MHz, OPSK, S0kHs) 'unhmm'l "534 a8 |
TVIBCE | RAD | 50N {CP-OFDV, 50% RB, 150y, OPSK, 50 kHr) 0 WA FRY TDD | Ba7 1)
13805 | RAE | G NA (CP-OFDW, S0% RS, 300 OPSK, 30w BANRFRITO0  Ad | aed
1000 | AAF | 50 MR (CP-DFDA, 50 PB, 40, OPEX, 30 6T WANAER TOD | 834 T
10813 | AAF | 50 NA (CF-OFDM S BA, 60 Wiz, DPES, 30 W) | ANAFSTOD A Ti88
[13E1T | AAG | SC w8 [CP-OFDAML 100% P, 5 MMz, OFSH_ 30uHn) = j‘%i'ﬂ?ﬂ B ]
10818 | AAE | 50 W (CF-OFDW. 100 RS 10 M, PS5, 30aHs) = MAMAFRITDD | AM PTT)
12815 | AAD | G WA (CF-OFDWL 100% RS 15Mr, OPEX. 30k} = (BERRFRITO0 &3 | ald
15820 | AAE | 50 %A [CP-OFDM, 100% HE, 20 M, OPSK. J0MHD == Jmﬂ 30 | a8

| EEIL 50 W [CF-OFDAV. 100%, R, 75 MG OPae. 30 k) "%’ﬂﬁi‘i’ﬂﬁ [T L
18553 | RAE | 50 WP (CP-OF DM, 180% RS, 30 OPSA, 30 kH) mrﬁh‘l—J_r NiToo a4l | ab
| 18823 | ANF 'mmmmuunmu“ HEWAFMIO0 . am | s
TTBEE | AAE | 50 NP [CF-OFDM, 100, AR, 506, OPSH_ 30 k) T SANRFMTDD | AB FTT)

| 16838 | AAF | 5GNR [CF-CFDM, 150w R séii-z, OFSK_ 36 Whin)  BINAFRITOO | a4 sl |
[ TCE2T | AAF | S0 MR [CF-OFDM 100% Al 80 M-e, OPSR 3 8HT) BONAFR) TDD | Ba2 )

[ 10828 T AAE | S5 MR [CE-OFOML 100% B8 #0 -z, OFS<. Biein [ BEWATRITOD | e 1)
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US| Rev | Commurication Sysicm Name [ Group [ PR {aW) [ Une™ k=2
108 | ARG NR [ 5FEa, woow R, 100G, OPSK, k) | banAFAl | Bao 06
T1BE30 | RAL ﬁ [CP-OF oM, | Fi, [DARE, '__'_—_ ] TBGMA FAL TOD | 7R3 | 48
(VBRRT | AAD | 55 WA CP-OF O, 1 RS | Sk, OFEK. S8) SGNAFHITOD | 77 +98

i "ﬂ!"i‘ﬁ'ﬂﬂﬁ."ﬁmmum &G i [ 7% | aeé |
LT iﬁ*'ﬂhm;mamm-m m .70 86
o 30Nz, GPSK, S0RHE) WNAFHITON | Y78 | aea
“Tokis | AAE | mmpm.um.mw.-m SANAFAITOO | 7.0 Ll
10N | AAE | 50 WA [CP-OF DM, 1 A, SOV, OPSK, S0KHE) — SENHFHITOD | VER | a8
1 AAF T EE W [CPOFCM, | BE, SMHz, GPEH, g0kl S0 [] T | i6d
TR | AAF [CP-0FDM, | AB, BOMHE, GPSK, B0 ) BONAFMITOD | 706 | 48
“TOM4e | MAE | B0 MR [CP-OFOM, ) RB, BOMFS, GFSH, B0RH) WNAFRIYOD | TE T
Cioea) | ARE 1 7\, 100 MFer, PSR, GoRHz) SGHNFRIYOE | TR =T
OB | AAD | 50 NP [CP-OFDM, 5% AB, MMz, QPSK, BORHE) RO NA A TD0 | BB T
Wik | A4E | 50 MR [CP-OFDN, S0% AR, 20MM, OPEK, 80K T BGNRFRI YOO | Bad FTE
108M4 | AAE | 50 WA [CP-OFTIN, S0% B, 50WFG, GPSK, BORFE) BAWREWI YO0 |~ B | sdd
CV0REd | RAE 'ﬁﬁmmﬁfmuhnﬂu BO Rz} MINRFA TOE | ade T
150858 | AAD | 84 NS (CP-OFDM, 100% A8, 15 MHL, OPSK, B0RHT) SNAYTT D0 | Ao Fil]
10048 | AAE ﬂmmﬁ"ﬂﬁ”“ " BHNAPAT YO0 | aaf i
VORAT | AMD | BG WA (CR-OFDM, 100% 18, 25 Mz GFEK, Bokix) TS i iy
DBEA | AAE | 90 WA (CP-GFTM 100% A, 50 Mz, OP3R, MILH-I‘I WAMITOD | AW =id
“EheE | RAF nﬂq 30 D, 100°% A, 40 WAFETTEO | A =T
A0 | AAE | wuﬁﬁ?ﬂ“—t’;‘."ﬁ"ﬁ’w B ETH
1LY _ELHH P-GF D, 1009 Bl B0 MHL CPEX. B0 kiks) G R R TEO (T} FTT}
108 | AAF 1007 Fill, B0 WiH2, PSR B0 kHT) snn P 00 | e F I
A | AR 0 Wz, OPEX, 60 ki) 1 (T A8 |
TONAE | AAF | 3 , 10C% B, 100 MAL, GPE, B0 ] i LI
10886 | AAF 7 7B, Y00 WFE, = =i BINAFRTEE | 58 | s
TN | ‘m‘“mwumm T ] 55 l
To8is | AAL | 50 NIt (BFF-e-OFCM, 1 A, 100MHe, OFSK, 120wAS) WOWAFRITO0 | AF8 | ald
w7 | AAF | 600 WA (F T-a- PO T00% B, 100, BPEK. Tabkis) WAAFRITED &M | adh
10N\ | AKE | WO Wl [OFT-o-OFTIM, 1 P, 100 1S, 160AM, 120KH) RN TO0 | KT | aes
ONTE | AAE | 50 Nt (DF o0 O, 00% IR, 100 M, TS0AM, 120%HT) "8G N PRI TOD | AS7 +08
WP [ ARE _ﬂ_ﬁ‘m AB, 1001, S40AM T20KH:} SOMAFAITOO | R T eE |
fOAT4 | RAE | E W (D6 To-OFTM. T80 S, 100U, SA0AM | 0k SOWAFRITOD | 888 156

| VO8TH | AAE 1R 1000, GPSK, 120 SONRFRATED | 778 “abh
T087H | AAE | 50 WA (CA-OFDM, 100% AR, 1000 OPSI, 10N NAFRITOO | 090 | 08
07T WA | nu. VO Wi, TE0AN TEORHE) 5O WA Fa TOD | 744 400
VGRT | o 100 M-z, 160 120RHE) EANR PRI TOD | aal IT1]
08T v Al 100 My, GACAM, 120KHZ) BANAFRZTOD | A2 T
om0 ‘ﬂ'ﬂﬁ%m il 160 M. BACIAM, 1208FE) SONAFAITOD | 830 [Ty
TR ARE | 50 (BFEa-OF O, 1 il SO 0P, BNl SGNAFHITO0 | 876 | abd
TO8Ed | RAE 'iﬁ'ﬂﬁﬂl‘;ﬁumﬂ"ﬁnﬁﬁﬁ'ﬂﬂ = (BOWA FRZ TOD | 588 A |
WOBKD | AAF S0z, 180AM, T 30 WHE) SOWNAFAZTOD | W67 [ 7]
VOB | BAE H@mw TSGNAFRITOD | W8l i1
_OBES T AAE | 50 WA (DFT-ORDM. | AR 580 Wi, S40AM, | 20NHz] - 55 B L
Ciomes ﬂ"‘ﬂﬁﬂiﬁﬁfmfﬂm L SOGNAFRZTO0 | 6.88 T
18887 | AAE | T30 whar) SGNRFRETOO | 7.0 | b
TiBEE | Mhe | 80 NR 1mm.nu-ur.w 120 ki) SGNNFRZTOD | 08 | el |
10EES | AAE | &0 WA (CPOFOM. 1 A, 50 M- 1B0AM, 1 20RHE) SONAFAZ TOO | A.0@ BT
TERS0 [ AAT MiHa, 16CAM, 120kH3) SENAFRITOO | 04D | bk
16881 | AAE | SO WA T, 1 Fiil, 50 h-ta, BACAM, | 30 k7] T EaWRFRzTOO | L LI
K | ARE| 50 NR O, 0% B, 60 M, B40AI, 1304HT) [ SaNRFAZTDO | A =T
ﬁﬁ"ﬁ!‘"ﬂ'ﬂm 1 B, B MM, DS, 30 kHa) &0 WA P TOD i |zl |
1oEsh | AAC S CiFEW, 1 R, 108Nz, GPEX, J0WAE BONAFRITOD | W T
080w | AAA T B0 N NPT -0, I B MM, SPEK, 30 kM) S &3 WA FAY TOD 5 | skl
10000 | AAC |80 N (OFT E:Ei'&q“'ii. 20MHz, GPRK, 30hHz) SCMAFR: TOD | o4 |
IS | AAR | B0 WA (OFTe-OF0M, T RE, 25k, GFEX, 30kiHe) ESNAPNITOD | i okd |
VogeE | AAC | i uﬁiﬂfinuumqug_ SENATAITOD | 868 | ghe |
16803 | AAD BN MiHz, BPFSH, 30 kHr) "SGNAFRITDO | &M i
10004 | AAC | 50 HAL (0 ﬂil 50 My, PR, 30 hHiry SENAFRITOD | 88 | ahb_ |
10808 | AAD ﬁmm"ﬁl B0 MAHE, OPEX, 30kHz) TSONAFR:TOO | S5é8 | ki
10608 | AAD JT:T'EM SGNAFAITDO | &6 | 408 |
16007 | AAE mun ﬁﬂi}lutmum SONAFAITOD | AW [ =i
16308 | AAs hW"ﬁ'ﬁﬁ it SEMAFMTO0 | S8 | 388
TOBIE | AAB | 50 NR (DFT-4-0FDM, 50% A, 1500, OB 501 SGNAFM TOD | 458 | ahd
10810 | AAE emmmmnm 510 SGWAFM oD | 5B | 488
Cerdiesta Mo EX-T400_Aprdd Page 20 of 22



EX3DV4 - SN, 7400 Apedl 25 2024
R L | oy | PR i | et b=
0811 | AAE | mmhimﬁmm 'SENAFRY TDD | 588 =33
T03IE | RAC | 5G N (DF -0 DM, 0% AD_ J0WRG. ORI 36 SENAFRI TOD | 58 LT
16313 S N (T T O O, s, 0, G0, PR 30ken MAFRT 0D SE -2c
10874 | AAC | 5O NA (OFT9-OF DL S AR, S0Ae. OPES 30eHn SGNAFR TOD | 488 AR
1015 | AAD | S0 NA (OF T4-0F DL S0, A G0 Mibig. PRI S0 SGWAFRITOD | EM | sae
10515 | AAD | 50 WA (DF T-a-0F DA, S0 P00, BC Ly, 56 NA P T0D 58F | a8
10517 | AAD | 50 WA (0F —-0F0M, S0% AR 1COMMI. P 0, 30 SGNAPATTOO | Eea | Ak
TOFIE | AAE | 55 WA [OF T9-0F D, 700% i, 5 Mines, RGe. Sonrin) [EEWAFRITOD | 588 | =88
16515 | AAC | 85 N [DFTs-OF 0, W0 L 15 Wiie, OFIRC 50 ) 50 WA PR TO0 588 | =58
10530 | AAR Mﬁ%’ﬁm &0 WA FAT TOO La7 48
0887 | ARG | [CFT+-OF DL W00, - 8 SENAFRTOD | M 08
0522 | AAR | &G NA ([DF Ty OFOM, 1000 PR 5 U, SONAFANTDOD | 562 | sBd
08T | AMD | 5O NA [DF Fa-0F D, 100% Rl 50 NiFE, GPEK_ 30 ari) SONAFRTTDOD | 584 | s8b
10324 | AAD | 50 Nl (CF F4-0F DM, 160% B, 40Wie. OP N, J0ars) SANAFA® TOD | &84 s5E
WORIS | AAE | G NS JOF T-a-0F D, 100% A8, 60 Wb, OPEN. 30 Lk s )
10338 | AAD | &G NA[CFTo-OFDM, 100 Pl S0V, OFEK, Swa) ~ [ SGNAFR TOD | &M e |
V0BE7 | RAD | S0 MR IDF Ea-OF DM, 100% 1, 80 Wk, | Wi TSGNAFAYTOD | S EE
10028 | AAD | 50 WA [DFT 5 OFDM. | A, & s, OPAR, 1ARns = TFOD | 882 | zes |
10839 | AAD | 85 BA [DF T OFDM, 1 A, 8 Mg, SPEK .'"!ﬂ% &5 NS P o0 AE T
10838 | AAC | 50 NA [DFT+-OFDM, 1 AB, V8 Wi, GFSR TEhHT) G NAFHET FOO 553 =08
0831 | AAC | 500N [OF T-OFOM, | Pl 50 Lz, CPER_ 1 §ikir) 506 NRFE FOD E& 68
o | A TS W [OFTa OFCW. T AB. 35Nz, GPEN. 18R ENREATIO0 AT ses
10633 | AAC | SO NA [DFT-a-0FOM, | AL, 30MFr, G TS 'gmmq-'mmn: [E]] 404
1053 | AAC | 50 WA [DFT--CFOM, T S, 46 0H, SPEK, T8k | BG NA 551 FTT
15 Tnﬂmﬂ'ﬁrﬂw - |50 N PRI FOD | i | E |
[ ToeaR | AAD | lﬂﬂmiﬁmﬂiﬂ.iﬂﬁ “EENAFAI FOD | %a0 +08
10837 | AAD | 50 hA 'ﬁﬁﬁq G NT R FOD E m
10838 | AAG mm - EG WA FA1 FOD

18836 | AAC | BO NH (DFTo-GFDM, Bon AR 30 Mz, GPER, 1§kHr) B NA FRIFOD | A2 +48
10840 | AAC mﬂﬂ.ﬂ G WA FA1 FOD GBS 258
10841 | AR | 5G MR (OFT+-OFDM, Bow AB 30 MMz 0P o | 50 NH FA1 FOD 58 58
10847 | AAC | 5G NR --nrmmu.mﬂ?'uﬂﬂ”imq SANAFRIFOO | 548 i
10843 | AAD W%%Wﬂ o ABRHE) SGMAFRIFDD | 5ok A8
10944 | AAD | 50 MR (OF T-4-DFOM, 100% AR, § WAL GPSK 15 ki) | BGNAFAI FOO | 5.8 208
"0848 | AAD | 5G NA (DFT-OFOM, 100 AB, 10M-z, GFSK, 18k TEDO | G585 +38
T8k | AAC | SO WA (D T=-GrGM, 150 A, 15V, G, 5G MA FAIFDD | 583 =48
0BT | AAD muﬂ_ﬁmrmunﬁﬂ'um B0 NA FAI FOD | 587 =55
0548 | AME | BG NP (DFT4-OFOM, 100 AR, 26 MHr, GPFEN, 1EkH: EGNAFAY FOD | 584 =38
OE4E | AAC | 50 WA (DFT--OFOM, Ddre A, 30 Wiz, GFSS SGNAFYI FOD | E87 A8
0850 | AAC | 5@ MR [DFT5-0FOM, 1000 AR, 40 M-z OPGA, 15 kHr) B mﬁm‘rﬁﬁ ] 5.8
0881 | AAD lsmmqmtmﬁl.ﬂﬂﬁﬂilfr' 9 )
VOBAZ | ARA | 5G NP D [GP-OFOM, TH 1 "m 535 =28
10055 | AAA | BONA DL .m:uwu-mm.u-n-n G NAFH1 FDD | &S 24
0R5 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 Midz, B4-Cakbd, 15z} o~ BO NA FR1 FDD | 83 =54
0555 | AAA | 50 MR D [CP-OFDW. TW 3 1, uﬁ"ﬂ@llﬂﬁ — BENAFRIFDO | aa2 =45
| 0858 | ARA | 50 MR DL (CP-OFDM TH 3.1, Bat, B4-0kla, 30 55 NA FR1 FDO CET) 2k
| 10857 | ARA | 55 WA DL CP-OFDM, THU DY, 10AIHE, f-Clll, 5O MR FAT FOD | BT =38
TOE5E | AAA | 50 WA DL [OP-OFTIML, TM 3 1, 15 T, fa-CIk, B 50 WA FAY PO | BET 5%
15355 | ARA | 56 HA DL [CP-OFDM, T A1, B08AHS, B4-0AM, 30 50 NA PRI FDD am | ==
13960 | AAE | 55 WA DL (CFOFOM, TU 3.1, Sl G0, iy BONAFA' TDD | 832 | =ik
15881 | AAC | SO N DL (OPLOFDU YW AT, 0l TR0 i EGNAFAM TDD | B3 | sad
V086E | AAB | 50 MA DL [CR-OFDM. TN A1, V5 6a B0-0AM, 15k SENAFAATDD | a0 AL
16580 | AAC | SO0 MR DU [CP-OFDML T 11, 30 Min. Ba-GRM. T5M42) wA i | e
OGBS | AAE | 500 Wi DL [P0 Dl Thi 3.1, 5 Miis, A-CoAk 30 ki BEMAEA DD 8 | =86
10968 | AAL | 50 MR DU (CP-OFDAL Th 07, 10 M- S6-0AM_ 30Wiz) 80 MR FRT D0 537 258
0564 | AAR | 50 MR DL [CP-OFDM, TM 3 T e 84-SAV, Sikir) (BANATI 00, 855 =88
TOBET | AAL | 560 DL (CP-OFOM. Th 11 B0 AN, 64 0AM, 30T 'BONAFR DD | Sa2 | 288
D568 | AAD | S5 NP DU pCP-OF DML The 07, W00 WM, Sa-C0AM, 30 bt} | 55 WA FR1 D0 i 488
[ VOUTE | AAC | S0 MR [CP-0F DM, | B 50 Mia. OB |5k (BGNAFRITOO 115 | asb
T 0573 | AAD | 56 NA [0F 5 OF0ML 1 AR w03, OPEX_ Mk (WA TDD | e T
ToaTe Alﬂlmﬂmmﬂ.lnnmﬂhg Iiliﬂ-ﬁh_nl' ] T}
10578 LLE 50A [ LA M1 | za8
10578 m|mm — LLLA (] LT
oSS0 | ANA | LLLA -CRE (T TV T-ET] 288
10881 | ARA | LALA ADRpd B LLLA 2is | g4k
OSED | AMA | LLLA HERaR LA 145 | FLT]

e T e

Page 71 ol 22




EX3DV4 - SN:7400

April 25, 2024

| _UID [ Rev | Communication System Name Group ['PAR (dB) [ UncE k=2
70383 | AAC | 58 NR DL (CP-OFDM, TM 3 1, 40 MHz, 64-QAM, 15kHz2) 5@ NAFRT TOD 9.31 9.6
10984 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 84-CAM, 15kHz) 5G NAFA1 TDD 8.42 29.6
10985 | AAC | 6G NA DL (CP-OFDM, TM 3.1, 40 MHz, 54-QAM, 30 kHz} 5G NR FAT TDO 954 +9.6
10986 | AAB | 5G NR DL (CP-OFCM, TM 3.1, 50 MHz, 64-CAM, 30 kHz) 5G NA FAY 7DD 9.50 $96
10987 | AAC | 5G NR DL (CP-OFDM, TM 3.1. B0 MHz, 54-QAM, 30kHz) 5G NA FR1 7DD 853 9.8
10988 | AAB | 5G NR DL (GP-OFDM, TM 3.1, 70 MHz, 54-QAM, 30 kHz) 5G NR FRY TDD 8.38 +9.6
10989 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 80 MHz, 64-QAM, 30kHz) 5G NR FR1 TDD 9.33 +98
10950 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 90 MHz, 64-QAM, 30 kHz) £G NR FR1 TDD 852 196
11003 | AAA | SG NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 15kHz) SGNRFR1TDD | 10.24 166 |
11004 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, B4-QAM, 30kHz) SGNRFRTTDD | 10.73 56 |
11005 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 25 MHz, 64-QAM, 15 KHz) 5G NR FR1 FDD 8.70 29.6
11008 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-0AM, 15kHz) 5G NR FR1 FOD 8.55 19.6
11007 | AAA | 5G NB DL (CP-OFOM, TM 3.1, 40 MHz, 64-QAM, 15KkHzZ) 5G NR FR1 FOD 8.46 96 |
11008 | AAA | 5G NAR DL (CP-OFDM, TM 3.1, 50 MHz, 64-OAM, 15 kHz) 5G NR FR1 FDD 8.51 196 |
11009 | AAA | 5G NR DL (CF-OFDM, TM 3.1, 25 MHz, 84-GAM, 30 kHz) 5G NR FR1 FDD 8.76 296 |
[ 71070 | AAA | 5G NR DL {CP-OFDM, TM 3.1, 30 MHz, 64-OAM, 30kHz) 5@ NR FR1 FDD 8.95 %86 |
[710%1 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 84-QAM, 30 kHz) 5G NR FR1 FDD 8.96 186 |
(11012 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 84-QAM, 30 kHz) 5G NR FR1 FDD 8.68 29.6
11013 | AAB | IEEE 802.11be (320 MHz, MCS1, 99pc duty cycls) T WLAN B.47 8.6 |
11014 | AAB | IEEE 802.11bs (320 MHz, MCS2, 99pc duty cycle) WLAN 8.45 +5.6
11015 | AAB | IEEE 802.11be (320 MHz, MCS3, 98pc duty cycls) WLAN 844 | 8.6
11016 | AAB | IEEE 802.11be (320 MHz, MCS4, 93pc duty cycle) WUAN BAad | 9.6
11017 | AAB | IEEE 802.11be (320 MHz, MCSS5, 89pc duty cycle) WLAN 841 +8.6
11018 | AAB | IEEE 802.11be (320 MHz, MCSE, 93pc duty cycle) WLAN 8.40 9.6
11019 | AAB | IEEE 802 11be (320 MHz, MCS7, 99pc duty cycle) WLAN 8.29 +06
11020 | AAB | IEEE 802 ) 1be (320 MHz, MCSA, 93pc duly cycle) WLAN 8.27 20.6
11021 | AAB | IEEE 802.11be (320 MHz, MCS8, S9pc duly cycle) WLAN 8.48 9.6
11022 | AAB | IEEE 802.11be (320 MHz, MCS10, 99pc duty cycle) WLAN 8.36 +9.8
11023 | AAB | |EEE 802.11be (320 MHz, MCS11, 88pc duty cycle) WLAN 8.09 *9.6
11024 | AAB | IEEE 802.11be (320 MHz. MCS1Z, 98pc duly cycle) WLAN 842 +9.6
11025 | AAB | IEEE 802.11bs (320 MHz, MCS12, 99pa duty cycle) WLAN 8.37 196
11026 | AAB | IEEE 802.1)be (320 MHz, MCSO0, 38pc duly cycle) WLAN 8.29 +9.6

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed
for the square of the fleld value.
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Glossary

TSL tissue simulaling liquid

NORMXx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B CD modulation dependent linearization parameters
Polarization ¢  rotation around probe axis

Polarization 9 ¥ rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., #=0is
normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X to the robot coordinate system

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 10 6 GHZ"

Methods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-field polarization € =0 (f = 900MHz in TEM-cell; f > 1800MHz: R22 waveguide). NORMx y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

NORM(fix,y.z = NORMx y,z * frequency_response (see Frequency Response Chart}. This linearization is implemented in
DASY4 software versions later than 4.2. The unceriainty of the frequency response is included in the stated uncertainty of
ConvF.

DCPx.y.z. DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. OCP
does not depend on frequency nor media.

PAR: PAR is the Peak 10 Average Ratio that is noi calibrated but determined based on the signal characteristics

Ax vz, Bx, vz, Cxy.z; Dx,vz; VAx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The pararmeters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameiters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

[ = 800MHz) and inside waveguide using analytical field distributions based on power measuraments for { > 800MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close 10 the
boundary. The sensitivity in TSL corresponds to NORMx,y,z * ConvF whereby the uncertainty corresponds 1o that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50MHz to £100 MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom exposed by a patch
antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe lip (on probe axis).
No tolerance required.

Connector Angle: The angle is assessed using the informalion gained by determining the NOAMx {no uncertainty required).

.

Cerlificate No: EX-3975_Jun24 Page 2 of 22



EX3DV4 - SN:3975

Parameters of Probe: EX3DV4 - SN:3975

Basic Calibration Parameters

June 25, 2024

} Sensor X Sensor Y Sensor Z Unc (k=2) 1
Norm (uV/AV/my2) A | 0.41 0.45 0.51 +10.1%
DCP (mv) P 102.0 99 5 | 99.7 +4.7%
Calibration Results for Modulation Response
UID | Communication System Name A B C | D T VR Max Max |
‘ ' dB | dB/pv dB = mV | dev. | UncE
k=2
{o CcwW X ] 0.00 0.00 1.00 | 0.00 | 1387 [ 213% | +47% |
Y 0.00 0.00 1.00 1205
Z, 000 0.00 1.00 | 118.0 | |
10352 | Pulse Waveform (200Hz, 10%) X' 2200, 8800 = 19.00 | 1000 | 600 [+2.9% [ +9.6%
Y 12000 1 89540 | 19.56 0.0
212000 8906 | 1956 60.0
10353 | Pulse Wavetorm (200Hz, 20%) X 2000 | 8786 1786 | 699 | 800 | +14% | +96% !
Y2000 9145 | 1972 80.0
'Z 2000 9104 | 1952 80.0 ‘
10354 | Pulse Waveform {(200Hz, 40%) X 20.00 | 29.20 17.07 | 3.98 950  +1.6% | +9.6%
'Y 2000 ] 101.80 | 23.68 95.0
Z 2000 114.35 | 2945 950
10355 | Pulse Waveform (200Hz, 60%) X [2000 | @324 | 1776 222 1200 =+1.6% | +9.6%
Y| 20.00 | 14509 | 4230 120.0
| Z ﬂ 0.34 | 760.00 | 100.00 ] 120.0
10387 | QPSK Waveform, 1 MHz X 183 6768 [ 1615 1.00 | 150.0  +17% | +9.6%
Y[ 308 7884 | 2197 150.0
z‘| 562 9130 | 2736 150.0 ‘
16388 | QPSK Waveform, 10 MHz X| 249 7022 [ 16.93 | 0.00  150.0 [ +1.1% | £9.6%
Y 471 8288 | 2290 150.0
[ Z 1909 10851 | 3149 1500 | 1
10396 | 64-0AM Waveform, 100kHz [X] 333 7312 | 19.85 3.01 | 1500  +08% | £9.6%
- Y| 352 7627 | 2224 150.0
Z| & 9877 | e%sa | 150.0
10399 | 64-QAM Waveform, 40 MHz X 363 68.0f 1629 0.00 [ 150.0 | +1.2% K +9.6%
Y| 419 7127 | 18.38] 150.0
| [Z| 502 | 7513 | 20.34 150.0
| 10414 [ WLAN CCDF, 64-QAM, 40 MHz (X | 495 [ 66.04 15.76 | 0.00 | 150.0 | +1.8% | iH.EP/J
Y| 5.1 67.08 ' 16.65 150.0
|Z] 589 8872 | 17.38 150.0

Note: For details on UID parameters see Appendix

The reported uncertainty of measurement is slated as the standard uncertainty of measurement mulliplied by the coverage
factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

A The uncertainlies of Nerm X.Y,Z do not alfect the E2-field uncerlainty inside TSL (see Pages 5 and 6).

B Linearization parameler uncerlainly for maximum specilied lield sirengih.,
E Uncenainty is determined using Lhe max. deviation [rem linear response applying reclangular dislribulion and is expressed for ihe square of the field value.
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EX30V4 - SN:3975

Parameters of Probe: EX3DV4 - SN:3975

Sensor Model Parameters

June 25, 2024

C1 | c2 ! a | T2 T3 T4 T5 T6
fF fF - msV'  ms V= v
x | 504 | 36498 | 3390 067 | 499 1.67 ~ 019 1.01
y | 495 362.08 | 34.88 000 | 510 0.55 0.30 1.01
B 594 | 434.80 35.15 0.41 5.09 1.186 0.35 1.01 |
Other Probe Parameters
Sensor Arrangement 1 Triangular !
Connector Angle 86.3° ‘
Mechanical Surface Detection Mode enabled |
~ Optical Surface Detection Mode disabled
‘ Probe Overall Length 337 mm
‘ Probe Body Diameter 10 mm
‘ Tip Length S 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point T imm
' Prabe Tip to Sensor Y Calibration Point | imm |
Probe Tip to Sensor Z Calibration Point | 1mm |
Recommended Measurement Distance from Surface o " 14mm

Note: Measurement distance from surlace can be increased 10 3—~4 mm for an Area Scan job.

Certificate No: EX-3975 Jun24
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EX3DV4 - SN:3975

Parameters of Probe: EX3DV4 - SN:3975

Calibration Parameter Determined in Head Tissue Simulating Mediza

June 25, 2024

f (MHz)C Relative \ Conductivityt | ConvF X l ConvFY | ConvFZ | Alpha®  Depth® UncH |
Permittivity™ (S/m) (mm) (k=2) |

750 41.9 0.89 9.26 979 9.43 036 1.27 +11.0%
835 415 0.90 9.02 9.53 9.18 0.36 1.27 $11.0%
200 415 0.97 8.83 934 9.00 0.36 1.27 +11.0% |
1450 405 1.20 7.83 8.28 7.98 0.36 1.27 11 0% T

| 1750 40.1 1.37 7.65 8.08 7.79 035 1.27 +110% 3
1800 100 1.40 7.44 7.87 7.58 0.35 1.27 +11.0%
2000 40.0 1.40 7.45 7.88 7.60 0.35 : 127 | £11.0% ‘

{_ 2300 | 39.5 | 167 7.25 766 7.39 035 | 127 | #11.0% J
2450 39.2 1.80 7.01 7.42 7.145 0.35 127 | £11.0%

" 2600 39.0 1.96 7.07 7.48 il 0.35 127 | +11.0%
3300 38.2 ' 2.71 6.39 6.76 6.51 0.35 1.27 +13.1%
3500 37.9 "_ 2.91 6.45 6.82 .57 034 | 127 | s13.1%

3700 37.7 } 312 6.19 6.55 6.31 0.34 1.27 +13.1%
3900 37.5 3.32 6.25 6.60 6.37 0.34 127 | +13.1%
4100 37.2 —: 3.53 6.17 6.53 6.29 034 | 127 | #13.1%
4200 37.1 3.63 6.11 6.46 6.22 0.34 1.27 +13.1%
4400 | 36.9 ' 3.84 6.01 6.36 6.13 0.34 1.27 +13.1%
4600 36.7 4.04 6.07 6.42 6.19 034 | 127 +13.1%
4800 36.4 4.25 5.96 6.30 6.07 0.34 1.27 +13.1%
4950 36.3 4.40 5.96 631 6.04 0.33 1.27 +13.1%

5200 36.0 466 553 5.86 5.61 0.31 | 1.27 +13.1%
5300 L__ 35.9 476 5.27 5.58 5.35 0.30 127 £13.1% }
5500 35.6 4.96 4.83 5.12 4.90 028 | 1.27 £13.1%
5600 355 5.07 479 | 506 4.88 027 | 127 |. £13.1% |
5800 <A : 5.27 4.83 5.11 4.92 026 | 127 “ +131% \

¢ Frequency validity above 300 MHz of +100 MHz only apglies lor DASY v4 4 and higher (see Page 2}, else ilis restricled lo £50 MHz. The unceriainly is Ihe
R3S of the ConvF uncerlainly al calibralion frequency and the uncertainty lor ihe indicated Irequency band. Frequency validily below 300 MHz is £ 10. 25,
40, 50 and 70 MHz for ConvF assessmenls al 30, 64, 128, 150 and 220 MHz respaclively. Validily of ConvF assessed al 6 MHz is 4-2MHz, and ConvF

assessed al 13 MHz is 9-19 MHz. Above 5 GHz frequency validily can be exiended to +110 MHz.

The probes are calibraled using lissue simulating liquids {TSL) (hal deviale for £ and & by less (han £5% [rom lhe largel values {iypically beller lhan +3%)

and are valid for TSL with devialiens ol up lo £10% if SAR correclion is applied.

G alpha/Depth are delermined during calibration. SPEAG warrants Lhal the remaining deviation due 1o the boundary effect after compensation is always lass
lhan +1% for frequencies below 3 GHz and below +2% lor requencies between 3-6 GHz al any distance larger than half (he probe lip diameter [rom (he

houndary.

H The slated uncerlainly is lhe lolal calibralion uncerlainly (k = 2} of Norm-ConvF. Therelore, The uncerlainly slaled is equivalent 1o lhe uncertainly
component with the symbol CF in Table 9 of IEC/IEEE 62209-1528:2020.
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EX30V4 - SN:3975 June 25, 2024

Parameters of Probe: EX3DV4 - SN:3975

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)¢ Relative Conductivityf | ConvF X  ConvF Y | ConvFZ Alpha® | Depth® \ Unct |
Permittivity" | (S/m) | | | (mm) tk =2)
| esc0 | w5 | 607 521 550 | 531 0.20 127 | +186% |

Y Frequency validity al 6.5 GHz is —600/+700 MHz, and £700MHz at or above 7 GHz. The uncerlainly is (he RSS of the ConvF uncerlainty al calibralion
Irequency and (he uncertainly for the indicalad requency band.

F The probes are calibrated using lissue simulaling liquids {TSL} thal deviale for € and o by less than £10% [rom (he target values {typically betier ihan +6%)
and are valid ior TSL wilh devialions of up lo £10%.

G Alpha/Depih are delermined during calibralion. SPEAG warranis thal the remaining devialion due o he boundary eflecl afler compensalion is always less
than +1% for frequencies below 3 GHz2; below 2% for Trequencies between 3—6 GHe; and below £4% lor [requencies between 6-10GHz at any dislance
larger than half the probe tip diameler from ihe boundary.

H The slaled uncertainty is the total calibration uncerlainly {k = 2} of Norm-GonwF. Therelare, The uncerlainly slated is equivalent 1o he uncertainly
component with the symbal CF in Table 9 of IEC/IEEE 62209-1528:2020.
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June 25, 2024

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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EX3DV4 - SN:3975

June 25, 2024

Receiving Pattern (¢), ¥ =0°
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Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)
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EX3DV4 - SN:3975

Dynamic Range f(SARead)

(TEM cell, fayn = 1900MHz2)

June 25, 2024
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Devialion
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Unceriainty of Spherical sotropy Assessment: +2 6% (k=2)
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EX3DV4 - SN:3975 June 25, 2024

Appendix: Modulation Calibration Parameters

| UD [ Rev & Communication System Name | Group "] PAR(dB) | UncF k=2—l

‘ 0 Fow CwW .00 +4.7

10010 | CAB | SAR Validalion (Square, 100ms, 10ms) Tes! 1000 | +96 |
10011 | CAC | UMTS-FDD (WCDMA) [ WCDMA 291 | +986
10012 | CAB | IEEE 802.11b WiFi 2.4 GHz {DSSS, 1 Mbps) WLAN 187 | 98
10013 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS-OF DM, 6 Mbps; WLAN 9.46 96 |

[ 10021 | DAC" | GSM-FDD (TDMA, GMSK) I GSM 939 +96
10023 | DAC | GPRS-FDD {TDMA, GMSK, TN 0) | GSM 957 95 |
10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1) T GSM 856 | 196 |
10025 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0) | GSM | 282 | 198
10026 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1) I Gsm Q.85 +9.6
10027 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2} GSM 4.80 +9.6
10028 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) GSM 355 | +96
10029 DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) T GSM 7.78 | +9.6
10030 T CAA | IEEE 802.15.1 Blueloalh (GFSK, DH1) T Blustooth | 530 | 98 |
10031 | CAA | IEEE 802.15.1 Bluelooth {GFSK, DH3) "Blueloalh 187 | 96

10032 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DHS) Blueloolh .16 196

"10033 | CAA | IEEE 802.15.1 Bluelooth (PI/4-DQPSK, DHI) Bluelooth 774 | *98
10034 | CAA | IEEE 802.15.1 Bluelooth (PU4-DOPSK, DH3) Blustaoin [ 453 | 98
10035 | CAA [ IEEE 802.15,1 Bluetoalh (PI4-DQFSK, DHS) | Bluetooth 383 | 496 |
10036 | CAA | IEEE 802.15.1 Blueloath (8-DPSK, DH1) Bluetaolh 801 | 96
10037 | CAA | IEEE 802.15.1 Blueloolh (3-DPSK, DH3) Biueloolh 477 +96 |
10038 | CAA | IEEE 802.15.1 Blusloolh (8-DPSK, BH5) " Biuetooth T a1 | 96 |
10039 | CAB | CDMA2000 (1xRTT, RC1) - % | COMAZ000 | 457 65 |

(10042 | CAB | 15-54 /1S-136 FDD (TDMA/FDM, PIf4-DQPSK. Halirale) AMPS T 778 196
10044 | CAA | IS-91/EIA/TIA-553 FDD (FOMA, FM) AMPS T 000

10048 | CAA | DECT (TDD, TDMA/FDM, GFSK, Fuil Siot, 24) DECT EEET
10049 | CAA | DECT {TDD, TDMA/FDM, GFSK, Double Slot, 12) DECT M e7e

| 10056 | CAA |"UMTS-TDD (TD-SCDMA, 1.28 Mcps) TD-SCDMA 11.01

10058 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) GSM 6.52

"10059 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 212 |

10060 | CAB | [EEE B02.11b WiFi 2.4 GHz (DSSS, 5.5 Mops) I WLAN [ 28

10061 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) "WLAN T as0 |

10062 | CAE | 'EEE 802.11a/h WiFi 5GHz {QFDM, 6 Mbps} WLAN . 888

10063 | GAE | IEEE 802.11ash WiFi 5 GHz (OFDM, 9 Mbps) WLAN | 883

[ 10064 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12Mbps) WLAN | 909 | +96
10085 CAE | [EEE 802.11a/h WiFi 5 GHz (OFDM, 18 Mbs) I | WLAN 9.00 | +96

, 10066 | CAE | IEEE 802.11a/h WiFi 5GHz (QFDM, 24 Mbps) | weaN 9.38 9.6

1 10067 | CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mops) | WLAN T etz | K
10068 | CAE | |EEE 802.11a/h WiFi 5 GHz {OFDM, 48 Mbps) | WLAN 024 | 96 |

| 10069 CAE | IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps) ' WLAN 10.56 +9.6
10071 [ CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 9 Mbps) | WLAN 9563 ] 96
10072 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/CFDM, 12 Mops) " WLAN IEX +9.6
10073 | CAB | IEEE B02.11g WiFi 2.4 GHz (DSSS/QFDM. 18 Mops) WLAN 994 9.6

10074 | CAE | |EEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbgs) L wiLan 1030 | 96
10075 | CAB | IEEE 802.11g WiF: 2.4 GRiz (DSSSIOFDW, 36 Mbps) [ VAN 1077 | %65

10076 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/QFDM, 48 Mbps) | WLAN 1094 106

| 10077 [ CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 54 Mbps) | WLAN [ 1100 ] +£9.6
10081 | CAB | CDMAZ000 (1xRTT. RC3} COMAZOOD XD 9.6
10082 | CAB | I1S-54 / 1S-136 FDD (TDMA/FDM, PI/4-DQPSK, Fullrate) [AMPS [ 477 | 196
10080 | DAC | GPRS-FDD (TDMA, GMSK, TN ¢-4) ) GSM 65 | 196 |
10097 | CAC | UMTS-FDD (HSDPA) WCDMA 3.98 9.6 |
10098 | GAC = UMTS-FDD (HSUPA, Subtest 2} WCDMA | 308 106
10099 | DAC | EDGE-FDD {TDMA. 8PSK, TN 0-4) | GSM 9.55 +3.5

[ 10100 | CAF | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, QPSK} ] LTE-FDD | 587 +96 |

710101 | CAF | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-FDD 5.42 +9.6
10102 [ CAF | LTE-FDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) | UEfDI | 660 96

10103 CAH | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK) | LTE-TOD 829 | 196
10104 ' GAH | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM) LTE-TDD | 997 +9.6

[10105 | CAH | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-0AM) | LTE-TDD " 1001 +96

10108 | CAH | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, QPSK) | LTE-FDD 5.80 +8.6 |

10109 | CAH | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM) | LTE-FDD | 643 96 |
10710 | CAR | LTE-FOD (SC-FDMA, 100% RB, 5 MHz, QPSK} LTE-FDD | 575 | 496 |
10111 | CAH | LTE-FDD (SC-FDMA, 100% RB, 5 MHz. 16-QAM) _LTE-FDD 644 | 196
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UID | Rev | Gommunication System Name Group [ PAR(dB) | UncE k=2 !
10112 | CAH [ LTE-FDD {SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-FDD = 196
10113 | CAH | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) LTE-FDD Y +9.6

740114 | GAE | IEEE 802.11n (HT Greeniield, 13.5 Mbps, BPSK} WLAN T 810 19.6
| 10145 | CAE | IEEE 802.11n (HT Greenfield, 81 Mbps, 16-%.!;7 | WLAN B.46 +9.6
10116 | CAE | IEEE 802.19n {HT Greenliaid, 135Mbps, 64-QAM) | WLAN 8.15 196
10117 | CAE | IEEE 802.11n (HT Mixed. 13.5 Mbps, BPSK) | WLAN 807 198
10118 | CAE | IEEE 802.11n (HT Mixed. 81 Mops, 16-QAM] T WLAN B 19.6
(10119 | CAE | IEEE 802.11n {HT Mixed, 135 Mbps, 64-QAM} WLAN [ 813 196
10140 GAF | LTE-FDD (SG-FDMA, 100% RB, 15 MHz, 16-QAM) | LTE-FDD [ 649 +0.6
10141 CAF | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, 84-QAM) LTE-FDD 653 | 196
10142 | CAF | LTE-FDD (SC-EDMA, 100% RB, 3 MHz, QPSK) LTE-FDD 573 96
10143 | CAF | LTE-FDD (SC-FDMA, 100% RB, 3 MHz. 16-02AM) LTE-EDD 6.35 196
10144 @ CAF | LTE-FOD (SC-FDMA, 100% RB, 3 MHz, 64-QAM) | LTE-FDD 8.65 | +9.6
10145 | CAG | LTE-FOD (SC-FDMA, 100% RB. 1.4 MHz, QPSK) LTE-FDD 5.76 196
10146 | CAG | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, 16-QAM) LTE-FDD 6.41 +9.6
10147 | CAG | LTE-FDD (5C-FOMA, 100% RB, 1.4 MHz, 64-0AM) LTE-FOD 6.72 96 |
10143 | CAF | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-0AM) LTE-FDD | 542 +9.6
10150 | CAF | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) | LTE-FDD 660 | +96
10151 | CAH | LTE-TDD (SG-FDMA, 50% RB, 20 MHz, QFSK) | LTE-TDD 928 1956
10152 | GAH | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) " LTE-TDD 9.82 | +96
10153 | CAH | LTE-TDD (SC-EDMA, 50% RB, 20 Mz, 64-QAM) LTE-TDD 1005 | 96
| 10154 | CAH | LTE-FDD (SC-FDMA, 50% RB, 10MHz, OPSK) LTE-FDD 575 | 298 |
10155 CAH | LTE-FDD {SC-FDMA, 50% RB, 10 MHz, 16-QAM) LTE-FDD | 643 | £956
10156 | CAH | LTE-FDD (SG-FDMA, 50% RB, 5MHz. QOPSK) LTE-FDD 578 | 96 |
10157 | CAH | LTE-FDD (SC-FDMA, 50% RB, 5MHz, 16-0QAM) LTE-FDD 545 | 108 |
10158 | GAH | LTE-FDD (SC-FDMA, 50% RE, 10 MHz, 64-QAM) LTE-FOD I 662 | 196 |
10159 | CAH | LTE-FDD (SC-FOMA, 50% RB, 5 MHz, 64-QAM) ITE-FDD 6.56 +95 |
10160 | CAF | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-FDD 582 | =96
10161 | CAF | LTE-FDD (SC-FDMA, 50% RE, 156 MHz, 16-QAM) LTE-FDD 6.43 | 196 |
10162 | CAF | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, 64-QAM) LTE-FDD 6.58 | +96
10166 | GAG | LTE-FDD (SC-FDMA, 50% RB, 1.4 Mz, QPSK) I LTE-FDD 545 | 196
10167 | CAG | LTE-FDD (SC-FDMA, 50% RB. 1.4 MHz, 16-0AM) T LTE-FDD 6.21 +9.6
10168 | CAG | LTE-FOD (SG-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FOD | 879 96
10169 | CAF | LTE-FDC {SC-FDMA, 1 RB, 20 MHz, QPSK) LTE-FDD T 573 196
710770 | CAF | LTE-FOD (SC-FOMA, 1 BB, 20 MHz, 16-0AM) LTE-FDD 652 | 196
10171 | AAF | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM} | LTE-FDD | 649 | £956
10172 | CAH | LTE-TDD (SC-FDMA, 1 RB. 20 MHz, QPSK) | LTE-TDD [ 921 | 496
10173 | CAH | LTE-TDD {(SC-FDMA, 1 RB, 20 MHz, 16-QAM) " LTE-TOD T 948 | +96
[ 10174 CAH | LTE-TDD {SC-FDMA, 1 RB, 20 MHz, 64-QAM) LTE-TDD | 1025 96
(10175 | CARH | LTE-FDD (SC-FDMA, 1 RB, 10MHz, QPSK) | LTE-FDD 572 196
10176 | CAH | LTE-FDD (SC-FDMA, 1 BB, 10 MHz, 16-QAM) " LTE-FDD [ ez 19.6
10177 | CAJ [ LTE-FDD (SC-FDMA, 1 RB, 5 MHz, OPSK) LTE-FDD [ 573 96
10178 | CAH | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16-0AM) LTE-FOD 6.52 | 198
10179 | CAH [ LTE-FDD (SC-FDMA, 1 R, 10 MHz, 64-QAM) LTE-FOD 6.50 | +9.6
10180 | CAH | LTE-FDD {SC-FDMA, 1 RB, 5 MHz, 64-DAM) LTE-FDD | 850 | +9.6
10181 | CAF | LTE-FDD (SC-FOMA, 1 RB, 15MHz, QPSK) LTE-FDD EEE 19,6
i0182 | CAF | LTE-FDD (SC-FOMA, 1 RB, 15 MHz, 16-QAM) | LTE-FDD | ss82 19.8
' 10183 AAE | LTE-FDD (SC-FDMA, 1 RB, 15MHz, 84-QAM) TE-FDD____ | 650 196 |
10184 | CAF | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, QPSK) | LTE-FOD 573 196
CAF | LTE-FDD {SC-FDMA, 1 RB, 3 MHz, 16-QAM) | LTE-FDD I £9.6
10186 | AAF | LTE-FDD (SC-FOMA, 1 RE, 3 MHz, 64-QAM) "LTE-FDD I +9.6
10187 | GAG | LTE-FDD (SC-EDMA, 1 RB, 1,4 MHz, QPSK) LTEFDD 573 +9.6
10188 | CAG | LTE-FDD (SC-FDMA, ( RB, 1.4 MHz, 16-QAM) LTE-FDD [ e52 196
10789  AAG | LTE-FDD {SC-FDM&, 1 RB, 1.4 MHz, 64-0AM) LTE-FDD 6.50 196
10193 | CAE | IEEE 802.11n {(HT Greenlield, 6.5 Mbps, BPSK) “WLAN 8.09 496
10794 | CAE | IEEE BOZ.41n (HT Greenfield, 39 Mbps, 16-QAM) TWLAN 8.12 +96 |
10195 | GAE | IEEE 802.11n {HT Greenlield, 65 Mbps, 64-QAM) | WLAN 8.21 +96
10196 | GAE | IEEE 802.11n (HT Mixed, 6.5 Mbps, BPSK) WLAN 810 | =96 |
10197 | CAE | IEEE 802.11n (HT Mixed, 39 Mbps, 16-QAM) WLAN 813 | 96
10198 | CAE | IEEE 802.1(n (HT Mixed, 65 Mops, 64-QAM) WLAN 827 | 295 |
["{p219 [ CAE | IEEE &02.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN I 803 | 95 |
| 10220 TGAE | IEEE 802.11n {HT Mixed, 43.3 Mbps, 16-QAM) WLAN B.13 196
10221 | CAE | |EEE B02.11n (HT Mixed, 72.2 Mbps, 54-0AM) “WLAN | 827 | 196 |
10222 | CAE | |EEE 802.11n (HT Mixed, 15 Mbps, BPSK) TWLAN 8.06 +96
10223 | CAE | IEEE 802.11n (HT Mixed, 90 Mbps, 16-QAM) | WLAN | 848 | +9.6
[ 10224 | CAE | IEEE 802.11n (HT Mixed, 150 Mops, 64-CAM) WLAN 8.08 | +9.6
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| 10225 | CAC | UMTS-FDD (HSPA+) WCDMA 597 | 498
10226 | CAG | LTE-TOD (SG-FDMA, 1 RB, 1.4 MHz, 16-QAM) TLTE-TDD 949 [ i9h |
10227 | CAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-TDD S
10228 [ CAC | LTE-TDD (SC-FDMA, i RB, 1.4 MHz, QPSK) LTE-TDD N
[ 10229  GAE | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 16-GAM) LTE-TDD Q.48 |
10230 | CAE [ LTE-TDD (SC-FDMA, 1 RS, 3MHz, 64-CAM} 1 (TE-TDD 10.25 |
10231 | CAE | LTE-TDD (SC-FDMA, 1 RB, 3MHz. QPSK) [LTETDD | 919
10232 | GAH | LTE-TDD (SG-FDMBA, 1 RB, 5MHz, 16-GAMj TLTE-TDD T sa8 | +9.
10233 | CAH | LTE-TDD (SC-FDMA, 1 RE, 5MHz, 64-QAM) [ LTE-TDD 1025 06
10234 | GAH | LTE-TDD (SC-FDMA, 1 RB. 5MHz, QPSK) LTE-TDD 9.21 +96 |
[ 10235 | CAH | LTE-TDD (SC-FDMA, 1 RB, 10MHz, 16-0AM) LTE-TDD | 948 | 108
'10236 | CAH | LTE-TDD (SC-FOMA, 1 RB, i0 MHz, 64-QAM) | LTE-TDD T 1025 | +9.6
10237 CAH | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, OPSK) | LTE-TDD [ ear +3.6
10238 | CAG | LTE-TDD (SC-FDMA, 1 RB, 15MHz, 16-0AM) | LTE-TOD 948 | 96 |
10233 | GAG | LTE-TDD (SC-FDMA, 1 RB, 15MHz, 64-QAM) LTE-TDD 1025 | +9.6
10240 | GAG | LTE-TOD (SC-FDMA, 1 RB. 15MHz, QPSK) LTE-TDD 9.21 | £9.6
10241 | CAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 15-GAM) LTE-TDD 982 | 96 !
10242 | CAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TDD 9.86 | +96
10243  CAC | LTE-TDD {SG-FDMA, 50% RB, 1.4 MHz, QPSK) LTE-TDD 9.46 £96
10244 | GAE | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-TDD 10.06 19.6
10245 | CAE | LTE-TDD (SC-FDMA, 50% RB, 3MHz, 64-QAM) LTE-TDD 1006 | 96 |
10246 | CAE | LTE-TDD (SC-FDMA, 50% RB, 3MHz, QPSK) LTE-TDD | 9.0 9.6 |
10247 | CAH | LTE-TDD (SC-FDMA, 50% RB, 5 Mz, 16-QAM) | LTE-TDD 9.91 96 |
10248 | CAH | LTE-TDD (SC-FDMA, 50% RE, 5 MHz, 64-QAM) | LTE-TDD 10.09 +96 |
| 10249 | GAH | LTE-TDD (SC-FDMA, 50% RS, 5 MHz, QPSK) | LTE-TOD | 829 [ 98 |
10250 | GAH | LTE-TDD (SC-FDMA, 50% RB, 10MHz, 16-GAM) | LTE-TOD [ 981 | 298 |
10251 | CAH | LTE-TDD (SC-FDMA, 50% RB, 10MHz, 64-QAM) LTE-TDD 107 ] +0.6
10252 | CAH | LTE-TDD (SG-FDMA, 50% RB, 10 MHz, QPSK) LTE-TDD 924 | +96
10253 | CAG | LTE-TDD (SC-FDMA, 50% RB, 15 MHz. 16-QAM} LTE-TDD 990 | 96
10254 | CAG | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, B4-QAM) I LTE-TDD M 1014 9.6
10255 | CaG | LTE-TDD (SC-FDMA, 50% RB, 15MHz, QPSK} T LTE-TDD | 920 196
10256 | CAC | LTE-TDD (SC-FDMA, 100% RB. 1.4 MHz, 16-QAM) | LTETDD 9.96 ie.eg‘
10257 | CAG | LTE-TDD {(SC-FDMA, 100% RE, 1.4 MHz, 64-QAM) | LTE-TDD _10.08 <96 |
10258 | CAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) "LTE-TOD 934 +96
10259 | CAE | LTE-TDD (SC-FDMA, 100% RB, 3MHz, 16-QAM) LTE-TDD ooy | 96 |
10260 | CAE | LTE-TDD (SC-FDMA, 100% RB. 3 MHz, 64-QAM) LTE-TDD 9.97 +96 |
_ 10261 | CAE | LTE-TDD {SG-FDMA, 100% RB. 3MHz. QPSK) | LTE-TDD 924 | +9.6
10262 | CAH | LTE-TDD {SC-FDMA, 100% RB, 5 MHz, 16-QAM) (TE-TDD [ 083 196
10263 | GAH | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM) | LTE-TDD 10.16 96
10264 | CAH | LTE-TDD (SC-FDMA, 100% RB, 5MHz, QPSK) LTE-TDD 923 | 96 |
10265 GAH | LTE-TDD {SC-FDMA, 100% RE, 10 MHz, 16-QAM) | LTE-TDD [ 992 | +9.6
10266  CAH | LTE-TDD (SC-FDMA, 100% REB, 10 MHz, 64-QAM) ' LTE-TDD " 007 9.6 |
10267 | CAH | LTE-TDD {SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TOD | 980 ! 196 |
(10268 | CAG LTE-TDD {SC-FDMA, 100% RB, 15 MHz, 16-QAM) | TE-TOD 10.05 196
106269 | GAG | LTE-TDD (SC-FDMA, 100% RB, 15MHz, 64-QAM) LTE-TDD 1013 | +9.6
10270 | CAG | LTE-TDD (SC-FDMA, 100% RB, 15 Mz, QPSK) LTE-TDD 98 | 198 |
"' 10274 ['CAC | UMTS-FDD (HSUFA, Sublest 5, 3GPP Rel8.10) WCDMA | 487 +96 |
10 afi} CAC | UMTS-FDD {HSUPA, Sublesl 5, 3GPP Relg.4) WODMA 396 | 96
10277 | CAR | PHS (QPSK) PHS 1181 | 96 |
| 10278 | CAA | PHS (QPSK, BW 884 MHz, Rolloff 0.5) | PHS 1181 | 19,6
10279 | CAA | PHS {QPSK, BW 884 MHz, Ralloif 0.38) ' PHS 12.18 +9.6
10200 | ARB | CDMAZ000, RC1, SO5S, Full Rale COMAZO00 351 £96
10291 | AAB | CDMAZ000, RC3, SOS5, Full Rale CDMA2000 3.46 +9.5
10292 | AAB | CDMA2000, RC3, SO32, Full Rate | CDMA2000 339 | 196
| 10293 | AAB | CDMA2000, RG3, SO, Fuli Rate ] | COMAzI00 35 | +9s
10295 | AAB | CDMA2000, RG1, SO3, 1/81h Rale 25 Ir. COMAZOOO 12.49 =
10297 | AAE | LTE-FDD (SG-FDMA, 50% RB, 20 MKz, QPSK) | LTE-FDD | 581 | 96 |
10298 | AAE | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, QP SK} LTE-FDD 572 +9.6
10299 | AAE | LTE-FOD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) - _LTE-FDD 535 | 986
710300 | AAE | LTE-FGD (SC-FOMA. 50% RB, 3 MHz, 64-QAM) [LreFDD | BED | +9.6
10301 AAA | IEEE 802.16¢ WiMAX (25:18, 5ms, 10MHz, OPSK, PUSC) WiMAX | 1203 | +96
10302 | AAA | IEEE 802.168 WIMAX {28:18, 5ms, 10 MHz, QPSK, PUSC, 3 CTRL symbols) WIMAX 1257 | 196
10303 | AAA ™ (EEE 802.16e WIMAX (31:15, 5 ms, 10MHz, B4GAM. PUSC) B CWIMAX 1252 +96
10304 | AAA | IEEE 802.16e WiMAX (29:18, 5ms, 10 MHz, 64QAM, PUSC) TWIMAX [ 1188 5.6
710305 | AAA | IEEE 802.16e WIMAX (31:15, 10ms, 10 MHz, G4GAM, PUSC, 15 symbols) | WiMAX 15.24 +95
10306 | AAA | IEEE 802.16e WiMAX {28:18. 10ms, 10 MHz, 64QAM, PUSC, 18 symbols) [ WiMax | 1467 +96
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10307 | AAA | IEEE 802.16e WIMAX (29:18, 10 ms, 10 MHz, QPSK, PUSC, 18 symbols) ‘ WiMAX 14.49 +9.6
10308 | AAA | IEEE 802.16e WIMAX (29:18, 10 ms, 10 MHz, 16QAM, PUSC) ( WIMAX 14.46 +9.6
10309 | AAA | IEEE 802.16e WIMAX (29:18, 10 ms, 10 MHz, 16QAM, AMC 2x3, 18 symbols) WIMAX 14.58 +9.6
10310 | AAA | |IEEE 802.16e WiMAX (29:18, 10 ms, 10 MHz, QPSK, AMC 2x3, 18 symbols) WIMAX 14.57 +9.6
10311 | AAE | LTE-FDD (SC-FDMA, 100% RB, 15MHz, QPSK) LTE-FDD 6.06 +9.6
10313 | AAA [ IDEN 133 iDEN 10.51 +96 |
10314 | AAA | iDEN 1:6 | iDEN W 13.48 +9.6
10315 | AAB | |IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 96pc duty cycle) ‘ WLAN \ 1.71 +9.6
10316 | AAB | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 36pc duty cycle) WLAN 8.36 +9.6
10317 | AAE | IEEE 802.11a WiFi 5 GHz (OFDM, 6 Mbps, 96pc duty cycle) WLAN 8.36 +9.6
10352 | AAA | Pulse Waveform (200Hz, 10%) Generic 10.00 +96 |
10353 | AAA | Pulse Waveform (200Hz, 20%) Generic 6.99 96 |
10354 | AAA | Pulse Waveform (200Hz, 40%) Generic 3.98 496 |
10355 | AAA | Pulse Waveform (200Hz, 60%) Generic 2.22 +9.6
10356 | AAA | Pulse Waveform (200Hz, 80%) Generic 0.97 +9.6
10387 ] AAA | QPSK Waveform, 1 MHz Generic 5.10 +9.6
10388 | AAA | QPSK Waveform, 10 MHz Generic 5.22 +9.6

‘ 10396 | AAA | 64-QAM Waveform, 100 kHz Generic 6.27 +9.6
[ 10399 | AAA [ 64-QAM Waveform, 40 MHz Generic 6.27 +9.6
10400 | AAF | IEEE 802.11ac WiFi (20 MHz, 64-QAM, 99pc duty cycle) WLAN 8.37 +9.6
10401 | AAF [ IEEE 802.11ac WiFi (40 MHz, 64-QAM, 9Spc duty cycle) WLAN 8.60 +9.6
10402 | AAF | IEEE 802.11ac WiFi (80MHz, 64-QAM, 99pc duty cycle) WLAN 8.53 +9.6
10403 | AAB | CDMA2000 (1xEV-DO, Rev. 0) \ CDMA2000 3.76 +9.6
10404 | AAB | CDMA2000 (1xXEV-DO, Rev. A) CDMA2000 3.77 +9.6
10406 | AAB | CDMA2000, RC3, S032, SCHO, Full Rate CDMA2000 5.22 +9.6
10410 | AAH | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, LIL Subframe=2,3,4,7.8,9, Subframe Conf=4) | LTE-TDD 7.82 +9.6
10414 | AAA | WLAN CCDF, 64-QAM, 40 MHz Generic 8.54 +9.6
10415 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 Mbps, 99pc duty cycle) WLAN 1.54 +96 |
10416 | AAA | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 99pc duty cycle) WLAN 8.23 96 |
10417 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc duty cycle) WLAN 8.23 +9.6
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps. 99pc duty cycle, Long preambule) WLAN 8.14 +9.6
10419 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 99pc duty cycle, Short preambule) WLAN 8.19 +9.6
10422 | AAD | IEEE 802.11n (HT Greenfield, 7.2 Mbps, BPSK) ] WLAN 8.32 +9.6
10423 | AAD \ IEEE 802.11n (HT Greenfield, 43.3 Mbps, 16-QAM) WLAN ‘ 8.47 96 |
10424 | AAD ‘ IEEE 802.11n (HT Greenfield, 72.2 Mbps, 64-QAM) WLAN 8.40 +9.6
10425 | AAD ] |EEE 802.11n (HT Greenfield, 15Mbps, BPSK) WLAN 8.41 +9.6
10426 } AAD | IEEE 802.11n (HT Greenfield, 90 Mbps, 16-QAM) WLAN 8.45 +9.6
10427 | AAD | [EEE 802.11n (HT Greenfield, 150 Mbps, 64-QAM) WLAN 8.41 +9.6
10430 | AAE | LTE-FDD (OFDMA, 5MHz, E-TM 3.1) | LTE-FDD 8.28 +9.6
10431 | AAE | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) LTE-FDD 8.38 +9.6
10432 | AAD | LTE-FDD (OFDMA, 15MHz, E-TM 3.1) LTE-FDD 8.34 +9.6
10433 | AAD | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) LTE-FDD 8.34 +9.6
10434 | AAB | W-CDMA (BS Test Model 1, 64 DPCH) WCDMA 8.60 +9.6
10435 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10447 | AAE | LTE-FDD (OFDMA, 5MHz, E-TM 3.1, Clipping 44%) LTE-FDD 7.56 +9.6
10448 | AAE \ LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTE-FDD 7.53 +9.6
10449 | AAD | LTE-FDD (OFDMA, 15MHz, E-TM 3.1, Cliping 44%) LTE-FDD 7.51 +9.6
10450 | AAD | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-FDD 7.48 +9.6
10451 | AAB | W-CDMA (BS Test Model 1, 64 DPCH, Clipping 44%) WCDMA 7.59 9.6
10453 | AAE | Validation (Square, 10 ms, 1 ms) Test 10.00 +9.6
[ 10456 | AAD | |EEE 802.11ac WiFi (160 MHz, 64-QAM, 99pc duty cycle) WLAN 8.63 +9.6
\ 10457 | AAB | UMTS-FDD (DC-HSDPA) WCDMA 6.62 |  +9.6
‘ 10458 | AAA | CDMA2000 (1xEV-DO, Rev. B, 2 carriers) CDMA2000 6.55 +9.6
10459 | AAA | CDMA2000 (1xEV-DO, Rev. B, 3 carriers) CDMA2000 8.25 +9.6
10460 | AAB | UMTS-FDD (WCDMA, AMR) WCDMA 2.39 +9.6
10461 | AAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10462 | AAC “ LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.30 +9.6
10463 | AAC | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) j LTE-TDD 8.56 +9.6
10464 | AAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, QPSK, UL Subframe=2,3,4,7.8,9) 1 LTE-TDD 7.82 +9.6
10465 | AAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL Subframe=2,34,7,8,9) LTE-TDD ‘ 8.32 +9.6
10466 \ﬁD LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD —| 8.57 +9.6
10467 | AAG ] LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10468 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5MHz, 16-QAM, UL Subframe=2,3,4,7.8,9) LTE-TDD 8.32 +9.6
10469 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM, UL Subframe=2,3,4,7.8,9) LTE-TDD 8.56 +9.6
10470 | AAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, QPSK, UL Subframe=2.3,4,7,8,9) LTE-TDD 7.82 +9.6
| 10471 | AAG LTE-TDD (SC-FDMA, 1 RB, 10MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.32 +9.6

Certificate No:

EX-3975_Jun24 Page 14 of 22




EX3DV4 - SN:3975

June 25, 2024

UiD Rev | Communication System Name Group ‘ PAR (dB) \ UncE k=2 ‘
10472 | AAG | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.57 +9.6
10473 | AAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.82 +9.6
10474 | AAF | LTE-TDD (SC-FDMA, 1 RB, 15MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) | LTE-TDD 8.32 +9.6
10475 | AAF | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL Subframe=2,3.4,7,8,9) LTE-TDD 8.57 +9.6 |
10477 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD ‘ 8.32 +9.6 }
10478 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.57 +9.6
10479 | AAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.74 \ +9.6
10480 | AAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) |.TE-TDD 8.18 | +9.6
10481 | AAC | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM, UL Subframe=2,3,4.7,8.9) | LTE-TDD 8.45 +9.6
10482 | AAD | LTE-TDD (SC-FDMA, 50% RB, 3MHz, QPSK, UL Subframe=2.3,4,7.8,9) ‘ LTE-TDD 7.71 +9.6
10483 | AAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) ‘ LTE-TDD 8.39 +9.6
10484 | AAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, 64-QAM, UL Subframe=2,3,4,7.8,9) .TE-TDD 8.47 +9.6
10485 | AAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.59 +9.6
10486 | AAG | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.38 +9.6
10487 | AAG | LTE-TDD (SC-FDMA, 50% RB, 5MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.60 +9.6
10488 | AAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.70 +9.6
10489 | AAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.31 +9.6
10490 ‘ AAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-QAM, UL Subframe=2,3.4,7,8,9) LTE-TDD 8.54 +9.6
10491 | AAF \ LTE-TDD (SC-FDMA, 50% RB, 15MHz, QPSK, UL Subframe=2,3,4,7.,8,9) LTE-TDD 7.74 +9.6
10492 | AAF \ LTE-TDD (SC-FDMA, 50% RB, 15MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.41 +9.6

u0493 AAF [ LTE-TDD (SC-FDMA, 50% RB, 15NIHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.55 +9.6
10494 | AAG ] LTE-TDD (SC-FDMA, 50% RB, 20 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.74 +9.6
10495 | AAG \ LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.37 +9.6
10496 | AAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM, UL Subframe=2,3.4,7,8,9) LTE-TDD 8.54 +9.6 \
10497 | AAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL Subframe=2,3,4.7,8,9) LTE-TDD 7.67 ‘ +9.6 ‘
10498 | AAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, UL Subframe=2,3,4.7,8,9) LTE-TDD 8.40 | +9.6
10499 | AAC | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL Subframe=2,3 4,7,8,9) LTE-TDD 8.68 +9.6
10500 | AAD | LTE-TDD (SC-FDMA, 100% RB, 3MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.67 +9.6
10501 | AAD | LTE-TDD (SC-FDMA, 100% RB, 3MHz, 16-QAM, UL Subframe=2,3.4,7,8,9) LTE-TDD | 8.44 +9.6
10502 | AAD | LTE-TDD (SC-FDMA, 100% RB, 3MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.52 +9.6
10503 | AAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, QPSK, UL Subframe=2,3,4,7,8,9) LTE-TDD 7.72 +9.6
10504 | AAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.31 +9.6
10505 | AAG | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) i LTE-TDD 8.54 +9.6
10506 | AAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL Subframe=2,3,4,7.8,9) ‘ LTE-TDD 7.74 +9.6
10507 | AAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 16-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.36 +9.6
10508 | AAG | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) LTE-TDD 8.55 +9.6
10509 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, QPSK, UL Subframe=2,3,4,7.8,9) LTE-TDD 7.99 +9.6
10510 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM, UL Subframe=2,3,4,7,8.9) LTE-TDD 8.49 +9.6
10511 | AAF | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 64-QAM, UL Subframe=2,3 4,7,8,9) LTE-TDD \ 8.51 | +9.6
10512 | AAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL Subframe=2,3,4,7.8,9) LTE-TDD L?JF +9.6
10513 | AAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 16-QAM, UL Subframe=2,3,4,7,8.9) LTE-TDD ‘ 8.42 +9.6
10514 | AAG | L.TE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM, UL Subframe=2,3,4,7,8,9) |_.TE-TDD 8.45 +9.6
10515 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps, 99pc duty cycle) WLAN 1.58 . +9.6
10516 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 Mbps, 99pc duty cycle) WLAN 1.57 \ +9.6
10517 | AAA | |IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps, 99pc duty cycle) WLAN 1.58 +9.6
10518 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 Mbps, 99pc duty cycle) WLAN 8.23 +9.6
10519 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 Mbps, 99pc duty cycle) WLAN 8.39 +9.6
10520 | AAD | IEEE 802.11a/h WiFi 5§ GHz (OFDM, 18 Mbps, 99pc duty cycle) WLAN 8.12 9.6
10521 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 Mbps, 99pc duty cycle) WLAN 7.97 +9.6
10522 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 Mbps, 99pc duty cycle) WLAN 8.45 | +9.6 \
10523 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, 99pc duty cycle) WLAN 8.08 +9.6 j
10524 | AAD | IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps, 99pc duty cycle) WLAN 8.27 +9.6
10525 | AAD | IEEE 802.11ac WiFi (20 MHz, MCSO0, 99pc duty cycle) WLAN | 836 +9.6
10526 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS1, 99pc duty cycle) WLAN 8.42 +9.6
10527 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS2, 99pc duty cycle) WLAN 8.21 +9.6
10528 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS3, 99pc duty cycle) WLAN 8.36 +9.6
10529 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS4, 99pc duty cycle) WLAN 8.36 +9.6
10531 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS6, 99pc duty cycle) WLAN 8.43 +9.6
10532 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS7, 99pc duty cycle) WLAN 8.29 +9.6
10533 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS8, 99pc duty cycle) WLAN 8.38 +9.6
10534 | AAD | IEEE 802.11ac WiFi (40 MHz, MCSO0, 99pc duty cycle) WLAN 8.45 +9.6
10535 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS1, 99pc duty cycle) WLAN 8.45 +9.6
10536 | AAD | |IEEE 802.11ac WiFi (40 MHz, MCS2, 99pc duty cycle) WLAN 8.32 +9.6
[ 10537 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS3, 99pc duty cycle) WLAN 8.44 +9.6
\ 10538 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS4, 99pc duty cycle) WLAN 8.54 +9.6
\ 10540 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS6, 99pc duty cycle) WLAN 8.39 +9.6
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710541 | AGD | IEEE BOZ.11ac WiFi (40 MHz, MCS7. 95pc duly cycle) WLAN B.4B +96
10542 | AAD | IEEE BO2.11ac WiFi (40 MHz, MCS8, S8pc culy cyck) WLAN BES 96
10543 [ AaD ' IEEE BO2.11ac WiFi (40 MHz, MCSS, 99pc duty cycle) WLAM B.ES +9.6
10544 | AAD | IEEE 802,11ac WiFi (80 MHz, MCS0, 39pc duty cycle) [ wiLaN 847 | <35
10545 | AAD | |EEE 802.11ac WIFI {80 MHz, MCS1, 99pc duly cycle) WLAN 8,55 +2.6
10586 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS2, 93¢ duly cycie) WLAN 835 96
10547 | AAD | IEEE 802.11ac WiFi (B0 MHz, MCS3, 95pc duly cycle] wLan 543 +96
[ 10548 | AAD | IEEE 802 11ac WiFi [B0MHz MCS4. 99pc duly cycle) | WLAN Ba7 +8.E
0550 | AAD | IEEE B02.11ac WiFi (B0 MHz MCSE, 89pc duly cyole) WLAN a8 +36
10651 | AAD | IEEE BOZ11ac WiFi (80 MHz, MCS7, 99pc duly cyck) WLAMN BS0 | 286
10552 | AAD | [EEE BDZ.11ac WiFi (30 MHz, MCSH, 90pc duty cycle) WLAN 842 | 196
10553 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS2, 38pc duty cycle) WLARK 845 | 98 |
10554 | AAE | IEEE 802.11ac WIFi {160 MHz, MCS0, 98pe duly cycie) T WLaN g48 | 896 |
[ 10555 AME | IEEE 802.11ac WiF (160 MHz, MCS1, 98pc duly cycla) WLAN B.47 +8.6
10556 | AAE | |EEE B02.11ac WiFi (160 MHz, MCS2. 89pc duly cycle) WLAN B.50 | =86
10557 | AAE | IEEE BOZ 11ac WiFi (160 MHz, MGS3, 83pc duly cycle) TWLAN 852 +9.6
10556 | AAE | IEEE B0Z.11ac WiFi (160 MHz, MCE4, S9pc duty cyole) | WLAN E61 waE |
10560 | AAE | IEEE 802.11ac WiFi [160 MHz, MCS6, 99pc duty cycle) WLAMN 8.73 w06 |
11:21551 AME | IEEE B02.11ac WiFi (160 MHz, MCST, 99pc duty cyela) WLAN B.56 346
[0562 | AAE | IEEE 802.11ac WIFI (160 MHz, MCSS_ 93¢ duly cycle) WLAN 8.59 198 |
10563 | AAE | IEEE BOZ.11ac WIFI (160 MHz, MCS8, 89pc duly cycke) | WLAH 87T 96 |
10564 | AAA | IEEE BOZ.11g WiFi 2.4 GHz [DSSS-0FDM, 3Mbps, 990c duty cycie) [ WLAN B.25 tBE
| 10585 | AAA | IEEE BDZ.11g WiFi 2.4 Hz (DSS5-0F0M, 12 Mbps, 23pe duly cyche) WLAN g.45 +9.8
10566 | AAA | IEEE BO2,11g WiFi 2.4 GHz (DSS5-0OFDM, 18 Mbps., ngc duty cycle) WLAN 8131 | +9.6
10567 | AAA | |EEE BO2.11g WIFI 2.4 GHz [DSSS-OFDM, 24 Mops, 89pc duly cycle) | WLAN 8.00 <95
10568 | AAA | IEEE 802 11g WIFi 2.4 GHz [DSSS-OFDM, 36 Mbps, 39pc duty cycla) | WLAN B.a7 86
[1058a [ AAA | IEEE 802.11g WiFi 2.4 GHz (DSS5-0EDM, 48 Mbps, 28pc duly Gycle) [ wian .10 +8.6
10570 | AAA | IEEE B02.11g WiFi 2.4 GHz (DSS5-0FOM, 54 Mbps, 99pc duly cycle) [ WLAN B30 98 |
10571 | ARA | IEEE BOZ.11h WiFi 2.4 GHz (D555, 1 Mops, 90pc duly cycle) WLAN 1.8 +5.6
10572 | AAR | IEEE BOZ.110 WiFi 2.4 GHz (DESS, 2 Mbops, 90pc duly cycie) WLAN 1.99 +9.6
10573 | AAA | JEEE BOZ.110 WIF 2.4 GHz [DS5S, 5.5 Mbps, 20pe duly cyclel WLAM 1.98 +9.6
10574 | AAA | IEEE 802,110 WiFi 2.4 GHz (DSSS, 11 Mbps, 90pc duly cyche) WLAN 198 | 8.6
10575 | AAA | IEEE B0Z2.11g WiFi 2.4 GHz (DSS5-0FOM, 6Mbps, 90pc duly cycla] WLAN B.59 3.6
10576 | AAA | IEEE BOZ.11g WiFi 2.4 GHz (DSS5-CFOM, 8Mops, 20pc duly cycle) | WLAN 8.60 +9.6
[ 10577 | AaA | [EEE B02,11g WiFi 2.4 GHz (D555-0FDM. 12 Mops. 90pc duty cycle) WLAN 870 +0E
10578 | AAR | |EEE B0O2.11g WiFi 2.4 GHz [DSS5-OFDM, 18 Mops, S0pc duty cycle) WLAR B.43 186
10578 | AAA | IEEE 802.11g WiFi 2.4 GHz |DS55-OFOM, 24 Nibps, S0pc duly cycle) WLAN Bas | <96
[ masu_ Add | IEEE 802119 WiFi 2.4 GHz (DSSS-OFDOM, 36 Mbps, S0pc duly cycle) WLAN 878 100G
10581 | AMA | IEEE BOZ11g WiF| 2.4 GHz (DSSS-CFOM, 48 Mbps. 90pc dhly cycle) WLAN 835 86
10562 | AAA | IEEE B0Z.11g WiFi 2.4 GHz (DS5S5-OFDM, 54 Mbps, 90pc culy cyce) WLAN 8,67 +9.6
10583  AAD | IEEE BOZ,11a/m WiFi 5 GHz {OFDM, & Mbgs, 90pc duly cyole) WLAN £.5% +8.6
10584 | AAD | IEEE B02.1 1a/h WiFi 5 GHz (OF DM, 8 Mbps, 90pc duly cycle} WLAN BED | =95
10585 | AAD | IEEE 802.11a/h WIF| 5 GHz (OFDM, 12 Mbps, S0pc duty oycle) WLAN 8.70 +5.8
0588 | AAD | IEEE 802.17am WIFi 5GHz (OFDM, 18Mbps. S0pc duly cycle) WLAN 8.40 +9.5
10587 | AAD | |EEE BOZ.1iath WiFi 5GHz (OFDM, 24 Mops, 90pc duly cycla) WLAN 8,36 88 |
10588 | AAD | |EEE 20Z.11a/h WiFi 5 GHz (OFDM. 36 Mbps, 20pc duty cycin WLAN B.76 =06
10580 | AAD | |EEE 802.11a/h WiFi 5 GHz (OFDM, 48 Mbps, S0pe duly cycls) WLAN 8.35 +26
(10580 | AAD | IEEE 802.11am WIFi 5 GHz (OFDM, 54 Mbps, S0pc duty cycle) WLAN 887 | 196
10591 | AAD | IEEE 802.11n (HT Mixed, 20 MHz, MCSO0, S0pc duty cycle) WLAN 5.63 95
10582 | AAD | IEEE 202.11n [HT Mixed, 20MHz, MCS1, S0pc duly cycle) WLAN B.79 $96 |
10593 | AAD | IEEE 802.11n (HT Mized, 20 MHz, MCS2, 30pe duly cyele) [WLAN Bed | %8 |
10534 | AAD | \EEE &0211n (HT Mixed, 20 MHz. MCS3, 20pc duly cycla) | WLAN a7 86
10585 | AAD | IEEE 802 11n (HT Mixed, 20 MHz, MCS4, 30pc duly cycle) | WLAN 874 +06
10596 | AAD | IEEE BOZ.11n [HT Mixed, 20 MHz, MCS5, 90pc duty cycle) WLAN .71 86 |
10597 | AAD | |IEEE 802.11n [HT Mixed, 20 MHz, MCSE, 90pc duty cycle) WLAMN E_l_.?._“! +8.6 '
(10588 | AAD | IEEE BOZ.11n (HT Mixed, 20 MHz, MCS7, 90pc duly cycle) WLAN B.50 S9.6
10583 | AAD | IEEE 802.11n (HT Mied, 40 MHz, MCS0, S0pc duly cycle) WLAN B.79 =5.6
10800 | AAD | IEEE 802110 (HT Migad, 40 MHz. MCS1, 90pc duly cycle) | WLAN 225 86 |
10601 | AAD | IEEE BOZ.11n {HT Mixed, 40 MHz, MCS2, S0pe duly cycis) WLAN 562 06 |
10602 | AAD | IEEE BOZ11n [HT Mixed, 40 MHz, MCS3, '3I:Ipt. du1',' :yl:l&ll WLAN 8.04 +96
[ 10803 | AAD | [EEE B02,11n (HT Mixed, 40MHz, MES4, Bpt duly cy:ln; WLAN 9.03 <95
[10804 | AAD | |EEE 802.11n (HT Mixed, 40 MHz, MCSE, 80pc duly cycle) | I'l'-'L._ﬁ.N 8. 76 +9.6
10605 | AAD | IEEE BO2.11n (HT Mixed, 40MHz. MCSE, S0pc duly cycle] | WLAN 897 96 |
[ 10606 | AAD | IEEE BOZ.11n (HT Mixed. 40 MHz, MCS7, Slipe duty cycls] | WLAN B.82 9.5
10807 | AAD | IEEE BOZ.11ac WIFI (20 MHz, MCS0, 20pc duly cycle) WLAN B.64 +98
10808 | AAD | IEEE BOZ11ac WIFl (20 MHz, MCS1, 90pc duly cycle) WLAN B.77 L85
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10609 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS2, 90pc duty cycle) WLAN 8.57 +9.6
10610 | AAD | |IEEE 802.11ac WiFi (20 MHz, MCS3, 90pc duty cycle) WLAN | 8.78 +9.6 \
10611 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS4, 90pc duty cycle) WLAN \ 8.70 +9.6
10612 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS5, 90pc duty cycle) WLAN T 8.77 +9.6
10613 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS6, 90pc duty cycle) WLAN R 8.94 +9.6
10614 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS7, 90pc duty cycle) &AN 8.59 +9.6
10615 | AAD | IEEE 802.11ac WiFi (20 MHz, MCS8, 90pc duty cycle) [ WLAN 8.82 +96 |

10616 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS0, 90pc duty cycle) WLAN 8.82 96 |
10617 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS1, 90pc duty cycle) WLAN 8.81 +9.6
10618 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS2, 90pc duty cycle) WLAN 8.58 +9.6
10619 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS3, 90pc duty cycle) WLAN 8.86 +9.6
10620 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS4, 90pc duty cycle) WLAN 8.87 L +9.6
10621 | AAD | |IEEE 802.11ac WiFi (40 MHz, MCS5, 90pc duty cycle) WLAN 8.77 +9.6
10622 | AAD | |EEE 802.11ac WiFi (40 MHz, MCS6, 90pc duty cycle) WLAN 8.68 96
10623 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS7, 90pc duty cycle) WLAN 8.82 +96 |
10624 | AAD | IEEE 802.11ac WiFi (40 MHz, MCS8, 90pc duty cycle) WLAN 8.96 9.6 |
10625 AAﬂ IEEE 802.11ac WiFi (40 MHz, MCS9, 30pc duty cycle) | WLAN 8.96 +9.6 \
10626 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS0, 90pc duty cycle) | WLAN 8.83 | +96 |
10627 | AAD \ IEEE 802.11ac WiFi (80 MHz, MCS1, 90pc duty cycle) WLAN 8.88 +9.6 ‘
10628 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS2, 90pc duty cycle) WLAN 8.71 196 |
10629 | AAD | |IEEE 802.11ac WiFi (80 MHz, MCS3, 90pc duty cycle) WLAN ' 8.85 L +9.6
10630 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS4, 90pc duty cycle) WLAN 8.72 +9.6
10631 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS5, 90pc duty cycle) WLAN 8.81 96
10632 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS6, 90pc duty cycle) WLAN 8.74 +9.6
10633 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS7, 90pc duty cycle) WLAN 8.83 +9.6
10634 | AAD | IEEE 802.11ac WiFi (80 MHz, MCS8, 90pc duty cycle) WLAN 8.80 +9.6

\ﬂGSS AAD | IEEE 802.11ac WiFi (80 MHz, MCS9, 90pc duty cycle) WLAN 8.81 +9.6
10636 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS0, 90pc duty cycle) | WLAN 8.83 +9.6
10637 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS1, 90pc duty cycle) WLAN 8.79 +956
10638 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS2, 90pc duty cycle) WLAN 8.86 +9.6
10639 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS3, 90pc duty cycle) WLAN 8.85 +9.6
10640 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS4, 90pc duty cycle) | WLAN 8.98 +£9.6
10641 | AAE | IEEE 802.11ac WiFi (160 MHz, MCSS5, 90pc duty cycle) | WLAN 9.06 +9.6
10642 | AAE | |EEE 802.11ac WiFi (160 MHz, MCS6, 90pc duty cycle) WLAN 9.06 +9.6 ‘
10643 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS7, 90pc duty cycle) WLAN 8.89 | 96 |
10644 | AAE | |EEE 802.11ac WiFi (160 MHz, MCS8, 90pc duty cycle) WLAN 9.05 \ +9.6 \
10645 | AAE | IEEE 802.11ac WiFi (160 MHz, MCS9, 90pc duty cycle) WLAN 9.11 | +9.6 }
10646 | AAH | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, QPSK, UL Subframe=2,7) LTE-TDD 11.96 +9.6 '
10647 | AAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Subframe=2.7) | LTE-TDD 11.96 +9.6
10648 | AAA | CDMA2000 (1x Advanced) CDMA2000 3.45 +9.6
10652 | AAF | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 6.91 +9.6
10653 | AAF | LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 7.42 +9.6
10654 | AAE | LTE-TDD (OFDMA, 15MHz, E-TM 3.1, Clipping 44%) \ LTE-TDD 6.96 +9.6
10655 | AAF | LTE-TDD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) [ LTE-TDD 7.21 +9.6
10658 | AAB | Pulse Waveform (200Hz, 10%) Test 10.00 +9.6
10659 | AAB | Pulse Waveform (200Hz, 20%) Test 6.99 +9.6
10660 | AAB | Pulse Waveform (200Hz, 40%) Test 3.98 +9.6
10661 | AAB | Pulse Waveform (200Hz, 60%) T Test 2.22 +9.6
10662 | AAB | Pulse Waveform (200Hz, 80%) Test 0.97 | +9.6
10670 | AAA | Bluetooth Low Energy Bluetooth 2.19 +9.6
10671 | AAC | IEEE 802.11ax (20 MHz, MCS0, 90pc duty cycle) WLAN 9.09 +9.6
10672 | AAC | IEEE 802.11ax (20 MHz, MCS1, 90pc duty cycle) WLAN 8.57 +9.6
10673 | AAC | IEEE 802.11ax (20 MHz, MCS2, 90pc duty cycle) WLAN 8.78 +9.6
10674 | AAC | |EEE 802.11ax (20 MHz, MCS3, 90pc duty cycle) WLAN 8.74 +9.6
10675 | AAC | |EEE 802.11ax (20 MHz, MCS4, 90pc duty cycle) ! WLAN 8.90 +9.6
10676 | AAC | IEEE 802.11ax (20 MHz, MCS5, 90pc duty cycle) | WLAN 8.77 9.6
10677 | AAC | IEEE 802.11ax (20 MHz, MCS6, 90pc duty cycle) ‘ WLAN 8.73 +9.6
10678 | AAC | IEEE 802.11ax (20 MHz, MCS7, 90pc duty cycle) WLAN 8.78 +9.6
10679 | AAC | IEEE 802.11ax (20 MHz, MCS8, 90pc duty cycle) WLAN 8.89 ] +9.6
10680 | AAC | IEEE 802.11ax (20 MHz, MCS9, 90pc duty cycle) WLAN 8.80 \ +9.6
10681 \ AAC | IEEE 802.11ax (20 MHz, MCS10, 90pc duty cycle) WLAN 8.62 +9.6
10682 | AAC | IEEE 802.11ax (20 MHz. MCS11, 90pc duty cycle) WLAN 8.83 +9.6
10683 | AAC | |EEE 802.11ax (20 MHz, MCS0, 99pc duty cycle) WLAN 8.42 +9.6
10684 | AAC | IEEE 802.11ax (20 MHz, MCS1, 99pc duty cycle) WLAN 8.26 +9.6
10685 | AAC | IEEE 802.11ax (20MHz, MCS2, 99pc duty cycle) WLAN | 833 +9.6
10686 | AAC | IEEE 802.11ax (20 MHz, MCS3, 99pc duty cycle) WLAN | 828 +9.6
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10687 | AAC | IEEE 802.11ax (20 MHz, MCS4, 99pc duty cycle) WLAN | 845 | 96
10688 \ AAC | IEEE 802.11ax (20 MHz, MCS5, 99pc duty cycle) WLAN 8.29 +9.6
10689 | AAC | IEEE 802.11ax (20 MHz, MCS8, 99pc duty cycle) WLAN 8.55 +9.6
10690 | AAC | IEEE 802.11ax (20 MHz, MCS7, 99pc duty cycle) WLAN 8.29 +9.6
10691 | AAC | |EEE 802.11ax (20 MHz, MCS8, 99pc duty cycle) WLAN 8.25 +9.6
10692 | AAC | IEEE 802.11ax (20 MHz, MCS9, 99pc duty cycle) WLAN 8.29 +9.6
10693 | AAC | IEEE 802.11ax (20 MHz, MCS10, 99pc duty cycle) WLAN 8.25 +9.6
10694 | AAC | IEEE 802.11ax (20 MHz, MCS11, 99pc duty cycle) WLAN 8.57 +9.6
10695 | AAC | IEEE 802.11ax (40 MHz, MCS0, S0pc duty cycle) WLAN 8.78 +9.6
10696 | AAC | IEEE 802.11ax (40 MHz, MCS1, S0pc duty cycle) } WLAN 8.91 +9.6
10697 | AAC | IEEE 802.11ax (40 MHz, MCS2, 90pc duty cycle) ['WLAN 8.61 9.6
10698 | AAC | IEEE 802.11ax (40 MHz, MCS3, S0pc duty cycle) WLAN 8.89 +9.6
10699 | AAC | IEEE 802.11ax (40 MHz, MCS4, 90pc duty cycle) WLAN 8.82 +9.6
10700 | AAC | IEEE 802.11ax (40 MHz, MCS5, 90pc duty cycle) WLAN 8.73 +9.6
10701 | AAC | |EEE 802.11ax (40 MHz, MCS6, 90pc duty cycle) WLAN 8.86 +9.6
10702 | AAC | IEEE 802.11ax (40 MHz, MCS7, 90pc duty cycle) WLAN 8.70 +9.6
10703 | AAC | |EEE 802.11ax (40 MHz, MCS8, 90pc duty cycle) WLAN 8.82 +9.6
10704 | AAC | IEEE 802.11ax (40 MHz, MCS8S, S0pc duty cycle) WLAN 8.56 +9.6
10705 \ AAC | IEEE 802.11ax (40 MHz, MCS10, 90pc duty cycle) WLAN 8.69 ‘ +9.6
10706 | AAC | IEEE 802.11ax (40 MHz, MCS11, 90pc duty cycle) WLAN 8.66 | +9.6

| 10707 | AAC | IEEE 802.11ax (40 MHz, MCS0, 99pc duty cycle) ~ TwLaN 8.32 +9.6

“ 10708 | AAC | IEEE 802.11ax (40 MHz, MCS1, 99pc duty cycle) WLAN 8.55 +9.6

\ 10709 | AAC | IEEE 802.11ax (40 MHz, MCS2, 99pc duty cycle) WLAN 8.33 +9.6
10710 | AAC | IEEE 802.11ax (40 MHz, MCS3, 99pc duty cycle) | WLAN 829 |  +9.6
10711 | AAC | IEEE 802.11ax (40 MHz, MCS4, 99pc duty cycle) WLAN 8.39 \ +9.6
10712 | AAC | IEEE 802.11ax (40 MHz, MCS5, 99pc duty cycle) WLAN 8.67 | £9.6
10713 | AAC | IEEE 802.11ax (40 MHz, MCS6, 99pc duty cycle) WLAN 8.33 | +96
10714 | AAC | |IEEE 802.11ax (40 MHz, MCS7, 99pc duty cycle) WLAN 8.26 +9.6
10715 | AAC | (EEE 802.11ax (40 MHz, MCS8, 99pc duty cycle) WLAN 8.45 +9.6
10716 | AAC | IEEE 802.11ax (40 MHz, MCS9, 99pc duty cycle) WLAN 8.30 +9.6
10717 | AAC | IEEE 802.11ax (40 MHz, MCS10, 99pc duty cycle) WLAN 8.48 +96
10718 | AAC | IEEE 802.11ax (40 MHz, MCS11, 99pc duty cycle) WLAN 8.24 +9.6
10719 | AAC | IEEE 802.11ax (80 MHz, MCSO0, 90pc duty cycle) WLAN 8.81 +9.6
10720 | AAC | IEEE 802.11ax (80 MHz, MCS1, 90pc duty cycle) WLAN 8.87 +9.6
10721 | AAC | IEEE 802.11ax (80 MHz, MCS2, 90pc duty cycle) WLAN 8.76 +9.6
10722 | AAC | IEEE 802.11ax (80 MHz, MCS3, 90pc duty cycle) WLAN 8.55 +9.6
10723 | AAC | IEEE 802.11ax (80 MHz, MCS4, 90pc duty cycle) WLAN 8.70 +9.6
10724 | AAC | |EEE 802.11ax (80 MHz, MCS5, 90pc duty cycle) WLAN 8.90 +9.6
10725 | AAC | IEEE 802.11ax (80 MHz, MCS6, 90pc duty cycle) [ WLAN 8.74 196
10726 | AAC | (EEE 802.11ax (80 MHz, MCS7, 90pc duty cycle) WLAN 8.72 +9.6
10727 | AAC | IEEE 802.11ax (80 MHz, MCS8, 90pc duty cycle) WLAN 8.66 +9.6
10728 | AAC | IEEE 802.11ax (80 MHz, MCSS9, 90pc duty cycle) WLAN 8.65 +9.6
10729 | AAC | IEEE 802.11ax (80 MHz, MCS10, 90pc duty cycle) WLAN 8.64 +9.6
10730 | AAC | |EEE 802.11ax (80 MHz, MCS11, 90pc duty cycle) J WLAN 8.67 +9.6
10731 | AAC | |EEE 802.11ax (80 MHz, MCSO0, 99pc duty cycle) WLAN 8.42 +9.6
10732 | AAC | IEEE 802.11ax (80 MHz, MCS1, 99pc duty cycle) WLAN 8.46 +9.6
10733 | AAC | IEEE 802.11ax (80 MHz, MCS2, 99pc duty cycle) WLAN 8.40 +9.6
10734 | AAC | IEEE 802.11ax (80 MHz, MCS3, 99pc duty cycle) WLAN 8.25 +9.6
10735 | AAC | IEEE 802.11ax (80 MHz, MCS4, 99pc duty cycle) WLAN 8.33 | +9.6
10736 | AAC | IEEE 802.11ax (80 MHz, MCS5, 99pc duty cycle) WLAN 8.27 +9.6
10737 | AAC | |EEE 802.11ax (80 MHz, MCS6, 99pc duty cycle) WLAN l 8.36 +9.6
10738 | AAC | IEEE 802.11ax (80 MHz, MCS7, 99pc duty cycle) WLAN 8.42 +9.6
10739 | AAC | IEEE 802.11ax (80 MHz, MCS8, 99pc duty cycle) WLAN 8.29 +9.6
10740 | AAC | IEEE 802.11ax (80 MHz, MCS9, 99pc duty cycle) WLAN 8.48 +9.6
10741 | AAC | IEEE 802.11ax (80 MHz, MCS10, 99pc duty cycle) WLAN 8.40 | +9.6
10742 | AAC | IEEE 802.11ax (80 MHz, MCS11, 99pc duty cycle) WLAN 8.43 +9.6
10743 | AAC | IEEE 802.11ax (160 MHz, MCS0, 90pc duty cycle) WLAN 8.94 +96 |
10744 | AAC | IEEE 802.11ax (160 MHz, MCS1, 90pc duty cycle) WLAN | 9.18 98 |
10745 | AAC | IEEE 802.11ax (160 MHz, MCS2, 90pc duty cycle) WLAN | 893 +9.6
10746 | AAC | IEEE 802.11ax (160 MHz, MCS3, 90pc duty cycle) WLAN 9.11 | £9.6
10747 | AAC | IEEE 802.11ax (160 MHz, MCS4, S0pc duty cycle) WLAN 9.04 +9.6
10748 | AAC | IEEE 802.11ax (160 MHz, MCS5, 90pc duty cycle) WLAN 8.93 +9.6
10749 | AAC | |EEE 802.11ax (160 MHz, MCS6, 90pc duty cycle) \ WLAN 8.90 £96 |
10750 | AAC | IEEE 802.11ax (160 MHz, MCS7, 90pc duty cycle) WLAN 8.79 +9.6
10751 | AAC | |EEE 802.11ax (160 MHz, MCS8, 90pc duty cycle) WLAN 8.82 +9.6
10752 | AAC | IEEE 802.11ax (160 MHz, MCS9, S90pc duty cycle) WLAN 8.81 +9.6
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10753 AAC | TEEE 802.11ax (160 MHz, MCS10, 90pc duly cycle) WLAN 9.00 986 |
10754 | AAG | IEEE 802.11ax (160MHz, MEST1, 80pc duty oycle] WLAN [ 894 | +96
10755 1 AAC | |[EEE 802.11ax {160 MHz, MCS0, 99pc duty cyc'a) WLAN ] 8.64 | +9‘6J
10756 | AAC | IEEE 802.11ax {180 MHz, MCS1, 99pc duty cycle) WLAN | 877 4 +9.6 ‘
10757 | AAC | IEEE 802.11ax (160 MHz, MCS2, 99pc duly cycle) TWLAN | a77 [ :9%
10758 | AAC | IEEE 802.11ax (160 MHz, MCS3, 89pc duty cycle) WLAN B 195 |
10759 | AAC | IEEE 802.11ax (160 MHz, MCS4, 99pc duty cycle) WLAN [ 858 | +9.6
10760 | AAC | IEEE 802.11ax (160 MHz, MCSE, 99pc duly cycle) WLAN | 849 | +8.6
10761 | AAC | |EEE 802.11ax {160 MHz, MCS8, 9%pc duly cycle) | WLaN I 858 | +9.6
10762 | AAC | IEEE B02.11ax (160 MHz, MCS?, 99pc duly cycle) WLAN | 848 +3.6
10763 AAC [ IEEE 802.11ax (160 MHz, MCS8, 99pc duly cycle) | WLAN "] sss | +9.6
10764 | AAC | IEEE 802.11ax (160 MHz, MCS9, 99pc duly cycle) | wLan 8.54 9.6
10765 | AAC | IEEE 802.11ax (160 MHz, MCS10, 99pc duty cycle) | WLAN | 854 -6
10766 | AAC | IEEE 802.11ax {166 MHz. MCS11, 99pc duly cycle) WLAN T 851 =95 |
10767 | AAG 53 NR (CP-OFDM, 1 BB, 5 MHz, QPSK, 15 kHz) SGNRFR1TDD | 789 | =86 |
10768 | AAE | 50 NR (CP-OFDM, 1 RB, 10MHz, QPSK, 15kHz) 5G NR FR1 TDD 8ot | 98
10769 | AAD | 53 NR (CP-OFDM, 1 RB, 15MHz, QPSK, 15kHz) SGNRFR1TDD | 8061 | 96
10770 | AAE | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 15 kHz) 5GNRFRITDD | 802 | £96 |
1077t | AAD | 5G NR (CP-OFDM, 1 RB, 25MHz, QPSK, 15kHz) SGNRFR1 TDD 802 | 98 |
[ 16772 | AAE | G NR (CP-OFDM, 1 RB, 30MHz, QPSK, 15kHz) SGNRFRITOD [ 823 98
10773 | AAF | 5G NR (CP-OFDM, 1 RB, 40 MHz, OPSK, 15kHz) 5G NR FR1 TDD 8.03 196
10774 | AAE | 5G NR (CP-OFDM, 1 RB, 50MHz, OPSK, 15kHz) [SGNRFRITDD | 802 | =95
10775 | AAF | 5G NR (CP-OFDM, 50% RH. 5 MHz, QPSK, 15kHz) | SGNRFR1TDD | 8.3 +9.6
10776 | AAE | 5G NR (CP-QFDM, 50% RB, 10 MHz, OPSK, 15kHz) [5GNRFR1TDD B30 +96
[ 10777 | AAC | 5G NR (CP-OFDM, 50% RB, 15 MHz. QPSK, 15kHz) [5GNRFR1TDD | 830 +96
10776 | AAE | 5G NR {GP-OFDM, 50% REB, 20 MHz, OPSK. 15kHz) | SGNRFR1TDD | 834 | 298
10779 | AAC | 5@ NR (CP-OFDM, 50% RB, 25 MHz, OPSK, 15kHz) 5GNRFR1TOD | 842 | +9.6
10780 T AAE | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) | 5GNRFRITDD |  4§.38 +9.6
[ 10781 | AAF | 5G NR (CP-OFDM, 50% RB, 40 MHz, QPSK, 15 kHz) 5GNRFRI1TDD | 838 198
110782 AAE | 5G NR (CP-OFDM, 50% RB, 50 MHz, QPSK. 15kHz) 5G NRFR{TDD | 843 | 9.6
10783 | AAG | 5G R (CP-OFDM, 100% RB, 5 MHz, QPSK, 15kH2) 5G NR FR1 TDD 831 +9.6
[ 10784 | AAE | 5G NR (CP-OFDM, 100% RB, 10MHz, OFSK, 15kHz) SGMNRFR1YDD | 829 | +9.6
10785 | AAD | 5G NR (CP-OFDM, 100% RB, 15MHz, QPSK, 15kHz) 5G NR FR1 10D 540 | +9.6
| 10786 AAE | 5G NR {CP-OFDM, 100% RB, 20 MHz, QPSK, 15kHz) | BGNRFR1TDD | 835 | 0.8
1 10787 | AAD | 5G NR (CP-OFDM, 100% RB, 25MHz, QPSK, 15kHz) 5GNRFR1TDD | 844 | +9.6
10788 | AAE | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 15 kHz) SGNRFR1 DD | &30 96
10782 | AAF | 5G NR (CP-OFDM, 100% BB, 40 MHz, QPSK, 15 kHz) SGNRFR1TOD 837 96
10790 | AAE _5G NR (CP-OFDAM, 100% RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 TDD. 839 | 06
10791 | AAG | 5G NR (CP-OFDM, 1 RB, 5MHz, OPSK, 30kHz) | 5G NRFR1TDD 783 +9.6
10792 | AAE | 5G NR (CP-OFDM, 1 RB, 10MHz, QPSK, 30 kHz) "'5G NR FR1TDD 7.92 +9.6
10793 | AAD | 5G NR (CP-OFDM, 1 RB, 15MHz, QPSK, 30kHz) SGNRFR1TDD | 7.95 +9.6
| 10794 | AAE | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 30kHz) 5G NR FR1 TDD 7.82 196
710795 | AAD | 5G NR (CP-OFDM, 1 RB, 25MHz, QPSK, 30kHz) 5GNRFRt TDD 7.84 | 198
10796 | AAE | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 30kHz} 5G NR FRt TOD 782 | +96
0797 | AAF | 5G NR (CP-OFDM, 1 RB, 40MHz, QPSK, 30 kHz) | SGNRFRITOD | B.O1 | 296 |
| 10798 | AAE | 5G NR (CP-OFDM, 1 RB, 5¢ MHz, QPSK, 30kHz) [ 5GNRFRITDD [ 789 [ 496 |
| 10799 | AAF | 5G NR(CP-CFDM, 1 RB, 60MHz, QPSK, 30 kHz) 5GNRFR1TDD  7.93 196 |
10807 | AAF | 5G NR (CP-CFDM, t RB, 80 MHz, QFSK, 30 kHz) SGNRFR1TDD | 7.89 =96
710802 | AAE | 5G MR (CP-OFDM, 1 RB, 90 MHz, QPSK, 30kHz) 5GNRFRi DD |  7.87 +95 |
10803 | AAF | 5G NR {CP-OFDM, 1 RB, 100 MHz, QPSK, 30kHz) 5GNRFR1TDD | 7.93 +9.8
10805 | AAE | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK, 30kHz) | SGNRFRITDD | 834 ’ +9.6
10806 | AAD | 5G NR (CP-OFDM, 50% RB, 15MHz, QPSK, 30kHz) SGNRFR1TDD | 837 95
10808 | AAE | 5G NR (CP-OFDM, 50% RB, 30 Mz, QPSK, 30 kHz) 5G NR FR1 TDD 8.34 £96
102810 | AAF | 5G NR (CP-OFDM, 50% RB, 40MHz, QPSK, 30kHz)  SGNRFR1TDD | 834 9.6
10812 | AAF | 5G NR (CP-OFDM, 50% RB, 60 MHz, OPSK, 30kHz) 5G NR FR1 TOD B35 | 96
710817 | AAG | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK_ 30 %Hz) 5G NR FR1 TDD 8.35 195
10818 | AAE | 5G NR (CP-OFDM, 100% RB, ttMHz, QPSK. 30kHz) 5G NR FR1 10D 8.5 +9.6 |
10819 | AAD | 5G NR (CP-OFDM, 100% RE, 15MHz, OPSK, 30kHz) 56 MA FR1 TDD 8.33 +9.6
10820 AAE | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 30kHz) "5G NR FR1 TDD 8.30 06
| 10821 | AAD | 5G NR (CP-OFDM, 100% RB, 25 MHz, OPSK, 30kHz) | 5GNR FRi TDD 8.47 196 |
10822 | AAE | 5G NR (GP-OFDM, 100% RB, 30 MHz, QPSK, 30kHz) "5G NR FR1 TOD 241 | 156 |
10823 | AAF | 5G NR (CP-OFDM, 100% RB. 40 MHz, QPSK, 30kHz) "5GNRFRT TDD 836 | 9.6 |
70824 | AAE | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK. 30kHz) 5G NR FR1 TDD 5.39 +9.6
10825 | AAF | 5G NR (CP-QFDM, 100% RB, 60 MHz, OPSK, 30kHz) | 5GNR FR1TDD 8.41 05
10827 _ AAF | 5G NR (CP-OFDM, 100% RE, 80 MHz, OPSK, 30 kHz) ' 5GNRFR1TDD 842 198
10828 | AAE  5G NR (CP-OFDM, 100% R8, 90 MHz, QPSK, 30kHz) [SGNRFRITOD | 843 | 96 |
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10629 | AAF | 5G NA (CP-OFDM, 100% RE, 100 MHz, OPSK, 30kHz)

MNA (CP-CFDM, 10¢ 100 MHz, GRS | 5G MR FR1 7DD B.40 86
10830 | AAE | 5G NF (CP-OFDM, 1 RB. T0MHz. GPSK, 60kHz) 5GNAFR1TDD | 7.63 8.6
| 10831 | AAD | 5GNR (CP-DFDM, 1 BB, 15MHz, QPSK, 80kHz) | 5GNRFR1TDD 773 186
[10832 | AAE | 5G NR [CP-OFDM, 1 BB, 20 MHz, QP SK, B0KHz) 5G MR FR1 10D 7,74 I
10833 | AAD | 5 WA (CP-OFDOM, 1 AB, 25 MHz, GPSK, 60 kHz) | 5GNA FA1 TOD 70| +9 6
10634 | AAE | 5 MA (CP-OFDM, 1 AB, 30MHz, GPSH, B0kHZ) 5GMA FAY TOD 775 +96
10835 | AAF | 5G NA (CP-OFDM, 1 RB, 40MHz, QPSK, 60 kHz) 53 NA FR1 TOD 7.70 T

| 10836 | AAE | 5GNA (CP-OFDM. 1 RB, 50MHz, OPSK, 60 kHz) 5G MF FR1T0D 766 96 |
10837 | AAF | 53 NR (CP-CFDM, 1 AE, 60MHz, OFSH, 60 kHz) 5G MR FR1 10D 768 | +8 6
10833 | AAF | 50 NR (CP-OFDOM, 1 RB, BOMHz, OPSK, B0kHzZ) SGMNAFAITOD | 770 | 896 |

Mosan T | 5G NR (CP-OFDM, | BB, 80 MHz, GPSK, B0 RHz) SGMAFAY TDD | 7.67 OB
10841 | AAF | 5G MR (CP-OFDM, 1 BB, 100 MHz, OPSH, 60 kHz) 5G MRA FRY TOD 7.7 <06
10843 ' AAD | 5G MR [CP-OFDM. 50% RB, 15 MHz. GPSK, 60 kHz) 50 MR FR1 TDD .49 w09F |

[ 10844 | AAE | 5G MR (CP-DFDM, 50% RB, 20 MHz, GPSK, 60 kHz) 5G MR FR1 TDD 8.34 +9.6

| 10846 | AAE | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 60 kHz) 56 NA FAT 10D 541 9.6

[[10854 | AAE | 5G NR (CP-OFDM, 100% AB, 10 MHz, OPSK, 60 &H2) SGNRFRITDD | 834 <56
10855 | AAD | 5G NA (CP-OFDM, 100% AB, 15MHz, OPSK, 60 kHz) 5G MR FR1 10D B.36 +9.6
10856 | AAE | 56 NA (CP-CFDM. 100% RB, 20MHz, QPSK, &0 kHz) SGMRFRITDD | 837 =
10857 | AAD | 50 MR (GP-OFDM, 100% RB, 25 MHz, OFSHK, 60kHz) 5G NA FA1 TOD 835 +9 6
10858 | AAE | 5G NR (CP-OFDM, 100% FE, 30 MHz, QPSK, 60kHz) SGNAFATTOD | 836 95

| 10859 | AAF | 5G NR (CP-OFDM, 100% AB, 40 MHz, OPSK, B0 KHz) EGNRFA1TDD | 834 T

| 1080 | AAE | 5 NA [GP-DFOM, 1007 AB, 50 MHz, QPSK, B0 kHz) [ GG MR FR1TOD | B.41 98 |

10881 | AAF | 5G NA (CP-OFDM. 100% BB, 60 MHz, GPSK, 60 kHz) 5G MR FRITDD | 840 | 196
10863 | AAF | 56 MR (CP-OFDM, 100% FE, B0MHz, QFSK, B0kHz) 5G NA FR1 TDO 8,41 +95
10864 | AAE | 50 NR (CP-OFDM, 100% RB, 90 MHz, OPSK. 60kHz) £G WA FA1 TOD 8.37 05 |
10865 | AAE | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 60 kHz) 5G MR FA1 TOD B.41 o6 |

[ 10BEE | AAF | 5G NA (OF T-5-CFDM, 1 RB, 100MHz, QPSK, 30kHz) EGNRFR1TOD | 5.68 +5.6
10BEE | AAF | 5G MNA [DFT-s-0OFOM. 100% RB, 100 MHz, QPSK, 30kHz) [ 5G NRFRI1 TDD 588 =T
10863 | AAE | 5G MNA (DFT-5-0OFDM, 1 BE, 100MHz, GFSK, 120 kHz) "EGNAFR2TDD | 575 98 |
10870 | AAE | 50 MR (DFT-5-OF DM, 100% FB, 100 MHz, OPSK, 120 kHz) SGMNRAFAZ TOD | 586 +08
10871 | AAE | 5G NR (DFT-s-OFDM, 1 AB. 100 MHz, 160AM, 120kHz) | seGMRFR2TDD | 575 05
10872 | AAE [5G NA (DFT-=-OFDM._100% AB. 100MHz, 180AM, 120 kHz) 5GNRFRZTOD | 652 9.6
10873 | AAE | 56 MA [DFT-s.0OFDM, 1 RE, 100MHz, S40AM. 120kHz) SGMNAFAZ TDD | 661 +8.G
10874 | AAE | GG MR [DFT-5-0FOM, 100% RE, 100 MHz, B40AM, 120 kHz) 5GNAFA2 TOD | 6.5 £98 |
10875 | AAE | 5G MR (CP-OFDM, 1 BE, 100 MHz, QPSK, 120 kHz) [ sGMRFR2TOD |  7.78 | 9.6
10876 | AAE | 5G NR (CP-OFDM, 100% RE, 100 MHz, QPSK, 120kHz) EGNRFR2TDD | B3 | .45

[70B77 | AAE | 5G NAR (CP-OFDM. | AB,_ 100 MHz, 160AM, 120kHz) SGNRFR2TOD | 7.95 96
10878 | AAE | 5G NA [CP-OFDM, 100% BB, 100 MHz, 160AM, 120 kHz) SGNAFAZ TDD | 841 £96 |
10872 | AAE | 56 MR (GP-OFDM, 1 RE, 100 MHz, B40AM, 120 kHz) 53 MR FAZ TOD B2 T

[To08R0 | AAE | 5G NR (CP-OFDM, 100% RE, 100 MHz, GA0AN, 120kHz) | 5G NR FR2 10D B3E | =86
101BB1 | AAE | 5 WA (DF -5-0FDM, 1 BB, 50 MHz, OPSK, 120 kHz) | 5G NR FR2TDD 575 | 196 |
10882 | AAE [ 5G NA (DFT-s-GFOM, 100% FE, 50 MHz GPSK, 120 kHz) 56 MR FR2 TOD 506 196 |

[ 10833 | AAE | 5G NA (DFT-5-OFDM, 1 HE, 50 MHz, 160AM, 120kHz] | &G MA FA2 TOD £.57 898 |
10884 | AAE | 503 MR (OF T-5-0FDM, 100% AB, 50 Mz, 160AK, 120 kHz) [ &G NRFRZ2 TOD £.53 =86 |

10885 | AAE | 5G NR (OFT-5-QFOM, 1 AB, 50 MHz, 640AM, 120kHz)

| G NR FR2 TOD

10886 | AAE | 5G NR (DFI-5-OFDM, 100% RB, 50 MHz, B40AM, 120kHz)

661 | +96

50 MR FAZ 0D B.65 £9.6
10BA7 | AAE | 5G NA (CP-OFDM, t AB, 50MHz, QPSK, 120 kHz) 506G MR FRZ 100 7.78 £ 9.8
T0HEA | AME | 50 NA (CP-CEDM, 100% AB, 50 MHz, OPSK, 120kHz) 5G MA FAZ TOD 535 L9
106889 | AAE | 5G WA [CP-CFDM, 1 RB, 50MHz, 160AM, 120 kHz) &G MA FAZ TOD B2 98

{10830 | AAE | 5G NP (CP-DFDM, 100% RB, 50 MHz. 160AM, 120kHz) [SGNRFR2TDD | B.40 56 |
(1ot | AAE | 5G NR (CP-OFDM, 1 AB, 50 MHz, 540AM, 120kHz) SEGNRFR2TDD | 813 | 96 |
10832 | AAE | 5G NB (GP-OFDM, 100% AB, 50 MHz, B40AM, 120kHz) | 5G WA FR2 TDD gd1 | -
10857 | AAE | 5G NA {DFT-s-0OFDM, 1 BB, 5MHz, QPSK, 30kHz) 5G NAFAT 10D 66 | +O 6
10828 | AAC | 5G MR [OFT-5-0FOM, 1 RB, 10MHz, QFSK, 30kHz) 5G MA FA1 TOD 567 =56
10892 | AAE | SG MR (DFT-5-OFDM, 1 AB, 15MHz, DPSK, 20kHz) | 5G NR FR1 TOD 567 +8.6
10900 | AAC | 5G NR (DFT-5-OFDM, 1 RB, 20MHz, QPSK, 30 kHz) 50 MR FR1 TDD 5.68 +9.6
10901 | AAB | 5G NP (DFT-s-OFDM, 1 RB, 25MHz. QPSK, 30kHz) 5GNRFAI TDD | 568 | 9.6
10902 | AAC | 5G NA (DFT-s-OFDM, 1 AB, 30MHz, GPSK, 30kHz) SGNAFAI TOD | 568 0.6
10903 | AAD | 5G MA (DFT-5-0F0M, 1 AB, A0MHz, OPSK, 30 kHz) S NA FAT TOD 5,68 P
10904 | AAC | 56 MR [DFT-5-0FOM, 1 AB, 50MHz, OPSH, 30 kHz) 56 NR FRT TOD 5.68 96 |
10205 | AAD | 5G NR [DFT-s-OFDM, 1 R, 60MHz, QPSK, 230kHz) T EGMNEFR1TOD 566 96 |
10906 | AAD | 50 MR (DFT-5-0FDM, 1 RB. BOMHz, GPSK, 30kHz) 5G MR FAT 100 568 +96
[ 10507 | AAE | 5G NA (DFT-5-OFDM, 50% AB, 5 MHz, QPSK, 30kHz] 5G MA FAT TOD 578 398 |
{10908 | AAC | 5G NA (DFT-5-OF DM, 50% AB, 10 MHz, OPSK, 30kHz) 50 MR FRT TOD 503 196
(10808 | AAB | 5G NR [DFT-5-OFDM, 50% RE, 15 MHz. GPSK, 30kHz) SGNRFR1 TDD 596 +9.6
10870 | AAC | 5G NR (DFT-s-OFDM, 50% RE, 20MHz, OPSK, 30kHz) | SGNRFRITOD | 583 | 96 |
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10911 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.93 +9.6
10912 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 30 MHz, QPSK, 30 kHz) 5G NR FRT TDD 5.84 +9.6
10913 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6
10914 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 30kHz) 5G NR FR1TDD 5.85 +9.6
10915 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 60 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.83 96 |
10916 | AAD [ 5G NR (DFT-s-OFDM, 50% RB, 80 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.87 96 |
10917 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.94 +9.6
10918 | AAE | 5G NR (DFT-s-OFDM, 100% RB, 5MHz, QPSK, 30kHz) 5G NR FR1 TDD 586 |  +9.6
10919 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.86 +9.6
10920 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.87 +9.6
10921 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6
10922 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.82 +9.6
10923 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6
10924 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.84 +9.6
10925 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 30kHz) 5G NR FR1 TDD 5.95 +9.6
10926 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.84 +9.6
10927 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 5.94 +9.6
10928 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 5 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.52 +9.6
10829 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 10 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.52 96 |
10930 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 15 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.52 96 |
10931 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 FDD 551 +96 |
10932 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 25 MHz, QPSK, 15kHz) | 5G NR FR1 FDD 5.51 +96 |
10933 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 30 MHz, QPSK, 15kHz) | 5G NR FR1 FDD 5.51 +9.6
10934 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.51 +9.6
10935 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.51 +9.6
10936 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 5 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.90 +9.6
10937 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 10 MHz, QPSK, 15kHz) 5G NR FR1 FDD 577 +9.6
10938 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 15MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.90 96 |
10939 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.82 196 |

| 10940 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 25 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.89 +96 |

| 10941 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 30MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.83 | +9.6
10942 | AAC | 5G NR (DFT-s-OFDM, 50% RB, 40 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.85 +9.6
10943 | AAD | 5G NR (DFT-s-OFDM, 50% RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.95 +9.6
10944 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 5MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.81 +9.6
10945 [ AAD | 5G NR (DFT-s-OFDM, 100% RB, 10MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.85 +9.6
10946 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 15 MHz, QPSK, 15 kHz) 5G NR FR1 FDD 5.83 +9.6
10947 [ AAC | 5G NR (DFT-s-OFDM, 100% RB, 20 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.87 +9.6
10948 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 25 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.94 +9.6
10949 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.87 196 |
10950 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 15kHz) | 5G NR FR1 FDD 5.94 96 |
10951 | AAD | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz, QPSK, 15kHz) 5G NR FR1 FDD 5.92 +9.6
10952 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 5MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.25 +9.6
10953 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.15 +9.6
10954 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.23 +9.6

[ 10955 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 842 | +9.6

[ 10956 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 5MHz, 64-QAM, 30kHz) 5G NR FR1 FDD 8.14 +96 |
10957 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30kHz) 5G NR FR1 FDD 8.31 +96 |
10958 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.61 96 |
10959 | AAA | 5G NR DL (CP-OFDM, TM 3.1. 20 MHz, 64-QAM, 30kHz) 5GNRFR1FDD | 8.3 +9.6
10960 | AAE | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.32 | +9.6
10961 | AAC | 5G NR DL (CP-OFDM, TM3.1, 10 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 936 | +9.6
10962 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 15kHz) 5G NR FR1 7DD 9.40 +9.6
10963 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 20 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.55 +9.6
10964 | AAE | 5G NR DL (CP-OFDM, TM 3.1, 5MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.29 +9.6
10965 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, 64-QAM, 30kHz) 5G NR FR1 TDD 9.37 +9.6
10966 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.55 +9.6
10967 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 20MHz, 64-QAM, 30kHz) 5G NR FR1 TDD 9.42 +9.6
10968 | AAD | 5G NR DL (CP-OFDM, TM 3.1, 100 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.49 +9.6
10972 | AAC | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK, 15kHz) 5GNRFR1TDD | 11.59 +9.6
10973 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) 5G NR FR1 TDD 9.06 +9.6
10974 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, 256-QAM, 30 kHz) 5GNRFR1TDD | 10.28 +9.6
10978 | AAA | ULLA BDR ULLA 1.16 +9.6
10979 [ AAA | ULLA HDR4 ULLA 8.58 +9.6
10980 | AAA | ULLA HDR8 ULLA 10.32 +9.6
10981 | AAA | ULLA HDRp4 ULLA 3.19 +9.6
10982 | AAA | ULLA HDRp8 ULLA 3.43 +9.6
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uib Rev | Communication System Name ‘ Group PAR (dB) | UncF k=2
10983 | AAC | 5G NR DL {CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.31 +9.6
10984 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 9.42 +9.6
10985 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD ] 9.54 +9.6
10986 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.50 £9.6
10987 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 60 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.53 +9.6
10988 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 70 MHz, 64-QAM, 30 kHz) 5G NR FR1 TDD 9.38 +9.6
10989 | AAC | 5G NR DL (CP-OFDM, TM 3.1, 80 MHz, 64-QAM, 30kHz) 5G NR FR1 TDD 9.33 +9.6
10990 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 90 MHz, 64-QAM, 30kHz) 5G NR FR1 TDD 9.52 +9.6
11003 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 15kHz) 5G NR FR1 TDD 10.24 +9.6
11004 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 30kHz) 5G NR FR1 TDD 10.73 +9.6
11005 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 25 MHz, 64-QAM, 15kHz) | 5G NR FR1 FDD 8.70 +9.6
11006 ‘ AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.55 +9.6
11007 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.46 +9.6
11008 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 15kHz) 5G NR FR1 FDD 8.51 +9.6
11009 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 25 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.76 +9.6
11010 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 30 MHz, 64-QAM, 30kHz) 5G NR FR1 FDD 8.95 +9.6
11011 ‘ AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.96 +9.6
11012 ‘ AAA | 5G NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-QAM, 30 kHz) 5G NR FR1 FDD 8.68 +9.6
11013 \ AAB | IEEE 802.11be {320 MHz, MCS1, 99pc duty cycle) WLAN 8.47 +9.6
11014 | AAB | IEEE 802.11be (320 MHz, MCS2, 99pc duty cycle) WLAN 8.45 +9.6
11015 | AAB | IEEE 802.11be (320 MHz, MCS3, 99pc duty cycle) WLAN 8.44 +9.6
11016 | AAB | IEEE 802.11be (320 MHz, MCS4, 99pc duty cycle) WLAN 8.44 9.6
11017 | AAB | |EEE 802.11be (320 MHz, MCS5, 99pc duty cycle) WLAN 8.41 +9.6
11018 | AAB | IEEE 802.11be (320 MHz, MCS6, 99pc duty cycle) WLAN 8.40 +9.6
11019 | AAB | IEEE 802.11be (320 MHz, MCS7, 99pc duty cycle) WLAN 8.29 +9.6
11020 | AAB | IEEE 802.11be (320 MHz, MCS8, 99pc duty cycle) WLAN 8.27 +9.6
11021 | AAB | IEEE 802.11be {320 MHz, MCS9, 99pc duty cycle) WLAN 8.46 +9.6
11022 | AAB | IEEE 802.11be (320 MHz, MCS10, 99pc duty cycle) WLAN 8.36 +9.6
11023 | AAB | IEEE 802.11be (320 MHz, MCS11, 99pc duty cycle) WLAN 8.09 +9.6
11024 | AAB | IEEE 802.11be (320 MHz, MCS12, 99pc duty cycle) WLAN 8.42 +9.6
11025 | AAB | IEEE 802.11be (320 MHz, MCS13, 99pc duty cycle) WLAN 8.37 +9.6
11026 | AAB | IEEE 802.11be (320 MHz, MCS0, 99pc duty cycle) WLAN 8.39 +9.6

E 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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IMPORTANT NOTICE

USAGE OF THE DAEA4

The DAE unit is a delicate, high precision Instrumen{ and requires careful treatment by {he uses. There are no
serviceable parts Inside the DAE. Special attention shall be given to the following points.

Battery Exchange: The battery cover of the DAE4 untt is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear oul.

Shipping of the DAE: Befare shipping the DAE to SPEAG for calibration, remove the battaries and pack the DAE
in an antigtatic bag. This antistatic bag shall then be packed inio a larger box or container which protects the DAE
from impacts during transportation. The package shall be marked lo indicate that a fragile instrumenl is inside.

E-Stop Failures: Touch delection may be malfunctoning due to braken magnets in the E-stop. Rough handling of
the E-stop may lead {o damage of these magneis. Touch and coaliision errors are often caused by dust and dirt
accumuiated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unil in a non-dusty environmenl if nol used for measuremants.

Repalr: Minor repairs are performed at no extra cosl durlng the calibration. However, SPEAG reserves the right to
charge for any repair especially if rough unprofesslonal handling caused the defect.

DASY Configuration Flles: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, 2 nominal value of 200 MOhm is given in
the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly Is allowed by certified SPEAG personnel only and is part of the
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.
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CALIBRATION CERTIFICATE

Objecl DAE4 - SD 000 D04 BM - SN; 855

Callbralion pracedura(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibration dale: April 22, 2024

This callbralion certificate documents the traceability to nations! slandards, which reglize the physical units of measurements (SI).
Tne measummenls and the uncersainties wilh confidence prebabliity are given on the following pages ang ere parl of the cedificata.
All caltbrations have been eonducted in the closed 1abaratory faciiity: environmen lemperatura (22 « 3)°C and humidity < 70%.
Catloralion Equipment used (M&TE critical tor calibration)
Pdamary Standards D # Cal Data {Cendicsle No.) Schaeduled Cabbralion
Keilhley Muillmater Type 2001 SN: 0810278 29-Aug-23 (N0:37421) Aug-24
Secondary Standards D Check Date (In house) Scheduled Chack
Auta DAE Calipration Unit SE UWS 053 AA 1001  23-Jan-24 (In house check) n house chack: Jan-25
Cellbrator Box V2. 1 SE UMS 006 AA 1002 23~Jan-24 (in house check) In house check: Jen-25
Nama funciton Signature
Calibrated by: Adrian Gehring Laboratory Technician /
i
Approved by: Sven K0hn Tachnical Manager \ L1041,
\ ".r D. E.l E’! £12 fg/
e 1 AN
lssued: April 22, 2024

|' This calibration cenilicate shall not ba reproduced except in full withaut wiitten approval of the laberatory.
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Glossary
DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters

DC Voltage Measurement; Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncentainty is not required.

The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offsetf voltage is included in this
measurement.

Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorled: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement. Output voltage and statistical results over a large number of
zero vollage measurements.

Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

Power consumption: Typical value for information. Supply currents in various operating
modes.

Cartticate No: DAE4-855_Apr24 Page 20f5



DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = 61uV, full range =  -100...+300 mV
Low Range: 1LSB = 8inV, fullrange = -1......+3mV
DASY measurement parametars: Auto Zero Tima: 3 sec, Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.808 £ 0.02% (k=2} | 406.018 £ 0.02% (k=2) | 404.319 + 0.02% (k=2)
Low Range 3.98781 £ 1.50% (k=2) | 4.00694 £ 1.50% (k=2) | 3.95594 £ 1.50% (k=2)

Connector Angle

Caonnector Angle to be used in DASY system 530°%+1°

Certilicate No: OAE4-855_Apr24 Page 3 of5



Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (puV) Ditference (V) Error (%)
Channel X + Input 200033.78 -3.05 -0.00
Channel X + input 20010.583 298 0.01
Channe| X - Input -20002.36 2.10 -0.01
Channel Y + Input 200031.56 -5.43 -0.00
Channel Y + Input 20010.78 2.88 0.0t
Channel Y - Input -20005.24 -0.62 0.00
Channel Z + Input 200036 45 -0.65 -0.00
Channel Z + Input 20006.38 -1.44 -0.01
Channel Z - Input -20007.05 -2.32 0.01
Low Range Reading (uV) Difference (V) Error (%)
Charnnel X + Input 2002.64 -0.48 -0.02
Channel X + Input 20320 0.16 0.08
Channel X - Input -196.05 0.69 -0.35
Channel Y + Input 2002.64 -0.36 -0.02
Channel Y + Input 202.59 -0.13 -0.06
Channel ¥ - Input -198.25 -1.28 0.65
Channel Z + Input 2003.13 0.05 0.00
Channel Z + Input 201.77 -1.16 -0.57
Channel Z - Input -187.30 -0.91 0.186
2. Common mode sensitivity
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Common mode High Range Low Range
Input Vaoltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 23.81 22.00
-200 -22.01 -23.98
Channel Y 200 -7.28 -7.44
- 200 5.28 5.34
Channel Z 200 5.60 5.50
-200 -7.04 -6.69

3. Channe! separation
DASY measurement parametars: Auto Zero Time: 3 sge, Measuring time: 3 sec

input Voltage (mV} | Channel X (uV) | Channel Y {uV) Channel Z (uV)
Channel X 200 - 2.82 -2.73
Channel Y 200 §.91 - 4,25
Channe! Z 200 10.47 6.91 -
Coertificate No: DAE4-855_Apr24 Page 4 ol &




4. AD-Converter Values with inputs shorted

DASY measuremsnt parameters: Auto Zero Time: 3 se¢; Measuring time: 3 sec

High Range (LSB)

Low Range (LSB)
Channel X 16248 16241
Channel Y 16067 14185
Channel Z 16612 17044

5. Input Offset Measurement
DASY measurement parameters: Avlo Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
. | Std. Deviation
Average (1LV) min, Offset {(uV) | max. Oftset (uV) (V)
Channel X 107 -0.50 2.44 0.64
Channel Y -0.32 -1.60 1.21 0.52
Channel Z -0.42 -2.00 0.57 0.44

6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25(A

7. Input Resistance (Typical values for information)

Zeroing (KOhm)

Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

Typical values

8. Low Battery Alarm Voltage (Typical values for information)

Alarm Level (VDC)

Supply (+ Vcc)

+7.8

Supply (- Vcc)

-7.6

9. Power Consumption (Typical values lor information)

Typical values

Switched oft (mA)

Stand by {(mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vcc) —-0.01 -8 -9

Centificate No: DAE4-855_Apr24
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IMPORTANT NOTICE

USAGE OF THE DAE4 SN: 855

The DAE unit is a delicate, high precislon instrument and requires careful freatment by the user. There are
no serviceable parts inside the DAE. Special attention must be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a8 screw, over tightening the screw
may cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag sha)l then be packed inte a larger box or container which protects
the DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument
is inside

E-Stop Fallures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough
handling of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused
by dust and dirt accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the
probe to the DAE carefully and keep tha DAE unit in a non-dusty environment if not used for measurements.

Repalr: Minor repairs are performed at no axira cost during the calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE inpul resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, 2 nominal value of 200 MOhm is
given In the comesponding configuration file.

'Important Note:
|Warranty and calibration is void if the DAE unit is disassembled partly or fully by
the Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of
the E-stop assembly is allowed by certified SPEAG personnel only and is part of
ithe calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when
installing the probe to the DAE. Carefully connect the probe with the connector
notch oriented in the mating position. Avoid any rotational movement of the probe
body versus the DAE while turning the locking nut of the connector. The same care
ishall be used when disconnecting the probe from the DAE.

DAE4
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Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to atign probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
s DC Voltage Measurement. Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the angie mechanically
by a tool inserted. Uncertainty is not required.

s The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

« DC Voltage Measurement Lineanty: Verification of the Lineanty at +10% and -10% af
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

s Common mode sensilivity  Influence of a positive or negative common mode voltage on
the differential measurement.

s« Channel separation. Influence of a voltage on the neighbor channels not subject to an
input voltage.

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

s Inpuf Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

e Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s Inpuf resistance: Typical value for information. DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e low Battery Alarm Volitage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Volitage Measurement
AJD - Convertsr Resolution nomingl

High Range 1LSB = 6.1V, ful range = -100...4+300 mV
Low Range. 1LSB = é1nv , il range = -1... .., +3ImV
DASY measuremeni parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Callbration Factors I X Y 2
High Range 404.808 £ 0.02% (k=2) | 406.035 + 0.02% (k=2) | 404.328 x 0.02% (k=2)
Low Range 3.98802 £ 1.50% (k=2) | 4.006%4 + 1.50% (k=2) | 3.95606  1.50% {k=2)

Connector Angle

Connector Angle to be used in DASY system 53.0%x1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 200030.58 4.99 -0.00
Channel X +Input 20007.03 572 0.01
Channel X - Input -20008.94 -0.31 0.00
Channel Y + Input 200038.72 3.07 0.00
‘ChannelY  +Input 20006 94 271 0.01 |
Channel Y - Input -20010.71 -2.01 0.01
Channel Z + [nput 200034.74 -0 88 -0.00
Channel Z + Input 20003.38 -0.94 -0 00
Channel 2 - Input -20011.85 -3.26 0.02
—L—c;w Range Reading (1V) Difference (uV) Error (%)
Channel X + Input 1998.58 -0 31 -0 02
‘Channel X+ Input 198.11 087 -0.44
Channel X - Input -200.72 0.23 -0 11
Channel Y + Input 1988 .61 0.45 0.02
Channel Y + Input 197 80 -1.07 -0.54
Channel Y - Input -201.21 -0.30 0.15
Channel Z + Input 1898 .68 -0.54 -0.03
ChannelZ  +Input 197.70 120 -0.60
Channel 2 - Input =201 71 -0.73 0.36 |
2. Common mode sensitivity
DASY measurement paramaters: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Vohage (mV) Average Reading (uV) Average Reading (pV)

Channel X 200 23.78 22.15

- 200 -22.14 -2370
Channel Y 200 -6.81 -7.19

- 200 5.20 5.04
Channel Z 200 5.44 5.34

- 200 -£.79 -6.90 N

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Volitage (mV)

Channel X (uV)

Channel Y (uV)

Channel Z (uVv)

Chsannel X - 2.37 -3.51
Channel Y | 9.30 - 3.85
Channel Z 10.68 7.01 -
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4, AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time:

J sec

High Range (LSB)

Low Range (LSB)

Channel X 16247 16422
Channel Y 16071 14852
Channel Z 16616 17520

5. Input Offset Measurement
DASY measurement parameters. Auto Zero Time: 3 sec; Measuring time: 3 sec

(nput 10MQ)
Average (sV) | min. Offset (V) | max. Offset (W) | 0" ?:\‘;;“m"
Channel X 1.00 -0.09 2.53 0.55
Channel Y -0.49 -1.59 0.97 0.52
Channel Z -0.51 -1.54 0.55 0.43

6. Input Offset Current
Nominal Input circultry offset corrent on all channgls: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Lc-:h_annel ya 200 200

8. Low Baftery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vce)

+7.9

Supply (- Vee)

-78

9. Power Consumption (Typical values for information)

l Typical values

Switched off (mA) | Stand by (mA)

Transmitting (mA)

Supply (+ Vcc)

+0.01 +8

+14

Supply (- Vee)

-0.01 -8

-8
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Description of the dielectric probe

Dielectric probes are used to measure the dielectric parameters of tissue simulating media in a wide
frequency range. The complex permittivity &, = (g'/eo) - j(€"/e0) is determined from the S parameters
measured with a vector network analyzer (VNA) with scoftware specific to the probe type. The
parameters of interest e.qg. in standards [1, 2, 3] and for other applications are presented are calculated
as follows:

(Relative) permittivity €' (real part of &, = (¢'/go) - j(¢"/e0) wWhere g0 = 8.854 pF/m is the permittivity in free
space)

Conductivity o =2 1 f&” o,

Loss Tangent = (g"/e")

The OCP (open ended coaxial) is a cut off section of 50 Ohm transmission line. similar to the system
described in [1, 2, 3, 5], used for contact measurement The material is measured either by touching the
probe to the surface of a solid/gelly or by immersing it inte a liquid media. The electromagnetic fields at the
probe end fringe into the material to be measured, and its parameters are determined from the change of
the Sy parameters. With larger diameter of the dielectrics, the probe can be used dewn to Jower
frequencies.

The flange surrcunding the active area shapes the near field similar to a semi-infinite geometry and is
inserted fully intc the measured lossy liquid.
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The probe is connected with a phase and amplitude statle cable to a VNA which is then caliorated with
Open, Short and a Liquid with well-known parameters.

All parts in the setup influencing the amplitude and phase of the signal are important and shall remain
stable.

Handling of the item

Before usage, the active probe area has to be cleaned from any material residuals potentially
contaminating the reference standards. The metal and dielectric surface must be protected to keep the
precision of the critical mechanical dimensions. The connector and cable quality are critical, any
movements between calibration and measurement shall be avoided.

The temperature must be stabls and must not differ from the material temperature.

Methods Applied and Interpretation of Parameters

The calibration of the dielectric probe system is done in the steps described below for the desired
frequency range and calibration package (SAR/MRI liquids, Semi-solid/solid material). Because the
standard calibration in step 3 is critical for the results in steps 4 to 8, the sequence 3 to 8 is repeated 3
times. As a result, the result from these 3 sets is represented.

1. Configuration and mechanical / optical status.

2. Measurement resolution is 5 MHz from 10 to 300 MHz, 50 MHz from 300 to 6000 MHz ang 250 MHz
from 6 to 20 GHz.

3. Standard calibralion uses Air / Short / Liquid. 1 liter liquid quantity is used to reduce the influence the
reflections. The liquid type is selected depending on the lowest frequency and probe diameter:

DAK-1.2, DAK-3.5, Agilent OCP: de-ionized water {approx. 22 °C)
DAK-12: saline solution with static conductivity 1 S/m {(approx. 22 °C)
NPL OCP: pure ethanol {approx. 22 °C)

4. The cable used in the setup stays in a fixed position, i.e. the probe is fixed and measuring from the
top in"an angle of typ. 20° from the vertical axis. For DAK and Agilent probes, the refresh function
(air standard) is used previous to the individual measurements in order to compensate for possible
deviations from cable movements. After insertion of the probe inte a liquid, the possible air bubbles
are removed from the active surface.

5. Measurement of multiple shorts if not already avallable from the calibration in the previous step
(NPL). Evaluation of the deviation from the previous calibration short with graphical representation of
the complex quantities and magnitude over the frequency range. Probe specific short is used. This
assessment shows ability to define a short circuit at the end of the probe for the VNA calibration in
the setup which is essential at high frequencies and depends on the probe surface quality.

8. Measurement of validation liquids in a quantity of 1 liter at well defined temperature. Evaluation of
the deviations from the target. The targets base on traceable data from reference sources. The
deviation of the measurement is graphically presented for permittivity and conductivity {for Jossy
liquids) or loss tangent {for low losses at low frequencies).

7. Measurement of lossy liquids in a quantity of 1 liter at well defined temperature. Head tissue
simulating liguid or saline solution with 0.5 S/m static conductivity are representative The target data
base on traceable data from reference sources or from multiple measurements with precision
reference probes or different evaluations such as transmission line or slotted line methods.
Evaluation of the deviation from the target and graphical representation for permittivity and
conductivity aver the frequency range

8. Semi-solid / solid material calibration:

Measurements of an elastic lossy broadband semi-solid gel with parameters close to the head tissue
target. Measurements of a planar very low loss solid microwave-substrate. The average of 4
measurements of the same sample at different location is shown as a single result. The deviation of
the permittivity and conductivity fram the reference data is evaluated.

Measurements of a planar very low loss solid microwave-substrate. The average of 4 measuremenits
of the same sample at different location is shown as a single result. The relative deviation of the
permittivity and the absolute deviation of the loss tangent is evaluated.

The targets base on multiple measurements (on the same material batch at identical temperature)
on convex and planar surfaces with precision reference OCP.
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10.

11.

The measurement on semi-solid / solid materials is sensitive to the quality and planarity of the probe
contact area, such as air gaps due to imperfect probes (resulting lower permittivity values).

Table for the probe uncertainty: The uncertainty of the probe depending on probe type, size, material
parameter range and frequency is given in a table. It represents the best measurement capability of
the specific probe but does not include the material (deviation from the target values).

Appendix with detailed results of all measurements with the uncertainties for the specific
measurement. In addition to the probe uncertainty (see above), it includes the uncertainty of the
reference matenal used for the measurement. A set of results from independent calibrations
represents the capability of the setup and 1he lossy materials used, including the precision of the
measured material and the influence of temperature deviations. Tempserature and operator influence
was minimized and gives a good indication of the achievable repeatability of a measurement.
Summary assessment of the measured deviations and detailed comments if not typical for the probe

type.

Dielectric probe identification and configuration data

Ite

m description

Probe type | OCP Open-ended coaxial probe

Probe name | SPEAG Dielectric Assessment Kit DAK-3.5

Type No SM DAK 040 CA |
| Serial No 1292 - |
[ Description Open-ended coaxial probe wilh flange

Flange diameter: 19.0 mm

Dielectric diameter: 3.5 mm

Materlal: stainless steel

Connector 1 PC 3.5 pos. |
Software version DAK Measurement Solver 3.0.6.32

Calibration Type: Air / short / water (set to measured water temp.)

Probe type: "DAK3.5” (software setling)

Further settings VNA bandwidth setting: 50 Hz
SCS 0108 Accessories used for customer probe cafibration ]
Cable [ Huber & Suhner Sucoflex 404, SN: 5591, length 1 m, ‘
| PC3.5 neg. — PC3.5 neg.
Short DAK-3.5 shorting block, type SM DAK 200 BA

Additional items used during measurements

Contact area covered with cleaned Cu stripe

Adapter 1 | PC3.5 pos. — PC1.85 (VNA side)
Adapter2 | PC3.5 pos. — PC3.5 neg. (probe sice) B
Notes

Before the calibration, the connectors of the probe and cable were inspecied and cleaned.
Probe visual inspection: according to requirements
Short inspection: according to the requirements
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Probe Uncertainty

The following tables provide material and frequency specific uncertainties (k=2) for the dielectric probe. The
values in the tables represent the measurement capability for the probe when measuring a material in the
indicaled parameter range. They include all uncertainties of

s probe system

» possible systematic errors due to the design
s calibration

s temperature differences during the calibration and measurements, as described,

¢ VNA noise
Apart from the material used for the calibration (de-ionized water), material uncertainties of the reference

materials used during the measurement in Appendix A are not included in these tables.

DAK-3.5 ]
Permittivity range | Frequency range (sigma/LTrange) | Unc. (k=2)
1-15 200 MHz - 3 GHz LT <0.1 | 24%
| 3GHz-6 GHz LT <01 [ 20% ]
| 6 GHz - 20 GHz LT <0.1 - 21%
6 GHz - 20 GHz sigma > 1 3.5%
B | 10— 40 200 MHz - 3 GHz sigma:1—10S/m 1.9%
| 1T 3 GHz -6 GHz sigma : 1— 10 S/m 2.3%
I ' 6 GHz - 20 GHz sigma > 10 S/m 3.5%
35-100 | 200 MHz - 3 GHz sigma:1-10S/m | 1.8%
o 3 GHz - 6 GHz sigma:1-10S/m 1.9%
| ] 6 GHz - 20 GHz sigma > 10 S/m 2.4%
| |
Conductivity range (S/m) Frequency range (epsilon / LT range) Unc. (k=2)
1-=10 200 MHz - 3 GHz eps: 35-100 2.7%
- [ 3GHz -6 GHz eps . 35- 100 3.0%
T |6 GHz - 20 GHz eps:10-40 3.0%
i
Loss tangent range Frequency range (epsilon /LT range) | Unc. (k=2) |
<0.1 200 MHz - 3 GHz eps:1-15 003
! 3GHz -6 GHz eps:.1-15 0.03
'L 8 GHz - 20 GHz eps:1-15 0.03
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Calibration Reaults

Uncertainty limits (x=2) for the material measurements in the figures of Appendix A are represented with
red dashed lines. These uncertainties contain - in addition to prohe uncerlainty - the uncertainty of the
material target parameter determination.

The measurements show the results obtained from independent calibrations for the same material. The
differences between the individual measurement curves give therefore an indication for the cbtainable
repeatabiiity and shall lie within the uncertainties stated in the tables.

Materials for DAK-3.5 calibration:

Appendix A with curves for Methano!, HBBL, and 0.05 mol/L NaCl solution (200 MHz - 6 GHz, optional 20
GHz), HS gel and low loss solid substrate are optional.
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Appendix A:  Detailed Results

Al Probe appearance and calibration sequence

A.1.1 Appearance

The OCP appearance Is fully according to the expectations:

» the flange surface is intact

A.1.2 Calibration sequence

The following sequence was repeated 3 times in the low frequency range from 200 — 300 MHz in 5 MHz
steps and in the high frequency range from 300 to 6000 MHz in 50 MHz steps, and from 6 GHz to 20 GHz
in 250 MHz steps.

= Air

=  Short 1 short, then immediate verfication with a second short (with eventual repetition)

«  Water De-ionized water, temperature measured and set in the software (for DAK-12 0.1 mol/L
saline solution, temperature measured and set in the software)

»  Methanol Pure methanol, temperature measured and set in the software

» Liquids Measurement of further liquids (e.g. Head tissue simulating liguid and 0.05 mol/l saline)

= Cleaning Probe washed with water and isopropanol at the end of the sequence.

= Shorts 4 additional separaie short measurements to determine the deviation from the original

* Refresh Refresh with Air

= Solid 4 separale solid low loss planar substrate measurements te determine ecne average
(optional)

=  Semisolid 4 separate head gel measurements on fresh intact surface to determine on¢ average
(optional)

= Cleaning Probe washed with water and isopropanol at the end of the sequence

Evaluation of the additional shorts from the calibrated (ideal) short point at the left edge of the Smith Chart,
represented as magnilude over the frequency range {fig. 2.1.x) and in polar representation (fig. 2.2.x).

Evaluation of the Liguid measurements and representation of the permittivity and conductivity deviation
from their reference data at the measurement temperature. The results of each of the 3 calibrations is
shown in the appendix for each material (fig. 3ff} in black, red, blue. The red dashed line shows the
uncertainty of the reference material parameter determination.

Evaluation of the Semisolid measurements (optional) by representing the 3 average deviations (each
resulting from the 4 separate measurements per set), equivalent to the liquid measurement.
Representation of the permittivity and conductivity deviation from their reference data at the nominal
temperature.

Evaluation of the Solid measurements (optional) by representing the 3 average deviations (each resulting
from the 4 separate measurements per set), equivalent to the liquid measurement. Representation of the
permittivity deviation from their reference data and the loss tangent at the nominal temperature.
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A.2  Shortresidual magnitudes

After each of the 3 calibrations with a single short (as per the DAK software), 4 additional separate, short
measurements were performed after the liquid measurements and evaluated from the S11 data. The
residuals in the graphs represent the deviation from the tdeal short point on the polar representation on the
VNA screen.

Short Residuals |
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Fig. 2.1a Magnhude of the residual of the shorts, 200 MHz — 20 GHz, aﬁer calibration a)
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Fig. 2.7b Magnitude of the residual of the shorts, 200 MHz — 20 GHz, after calibration b)

ghort Reslduals

003 — — — : ——

8
|
i

— — — — — — -e—

Residuaf Magnitude

o] ] 1 |
I _

0,000 < ; ¥ S

Froquondy (GHx)

Fig. 2.1¢c Magmtude of the residual of the shonrts, 200 MHz — 20 GHz after carlbratlon c)
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All shorts have good quality. Some minor deviations might be visible from contact quality (left - right).
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A3 Methanol

Methanol (99.9% pure) was measured at a lemperature of 22 +/- 2 °C. The liquid temperature was
stabilized within 0.05 °C of the desired temperature. Deviations are presented relative ta the nominal
material paramelers at this temperature, calculated from NPL dala for this temperature. For the
measurements the Noise Filler was aclivated in the software.

| Permittivity deviation

Deviation from target (%)

JUH —_— e e e e
Prequency (GHz)

Fig. 3.1 Methanol parmittivity deviation from target, 200 MHz — 10 GHz

I - = - - —

Conductivity deviation

Devlatian from mrget (%)

| Froquency (GHz)

Fig. 3.2 Methanol conductivity deviation from target, 200 MHz — 10 GHz

Note: Conducfivity error can be high at low frequencies due to the low absolute conductivity values.
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A4 Head Tissue

Broadband head simulating liquid was measured at a temperature of 22 +/- 2 °C. The liquid temperature
was stabilized within 0.05 °C of the desired temperature. Deviations are presented relative to the reference
data for this material. Those parameters have been evaluated from multiple measurements on the used
bath with precision reference OCP and further methods. For the measurements the Noise Filter was

activated in the software.

Fig. 4 1

Fig. 4.2

Permittivity devlation
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HBBL conductivity deviation from target, 200 MHz — 20 GHz
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A5 0.05 mol/L NaCl solution

0.05 mol/L NaCl / water sclution has a static conductivity of 0.5 S/m, similar to MRI HCL (High Conductivity
Liquid). It was measured at a temperature of 22 +/- 2 °C. The liquid temperature was stabilized within 0.05
°C of the desired temperature. Deviations are presented relative to the reference data for this matenal.
These parameters have been derived from the theoretical model according to [7], matched to the
measurements from reference probes and other sources.

A guantity of 1 liter was used for the measurement. For the measurements the Noise Filter was activated in

the software.

Deviation from target (%)

6.0%

3

20% F

8.0%

Permititvity deviation

— — E— S— —
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Fig. 8.1 0.05 mol/L solution permittivity deviation from farget, 200 MHz — 20 GHz
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Fig. 5.2 0.05 mol/L solution conductlvity deviation from target, 200 MHz — 20 GHz
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Appendix B: Nominal parameters of reference materials used for calibration (additional
assessments outside the scope of SCS0108)

Parmirtary of referance matariss

o B B B 8 8 B 3 &

Fig A3 Loss tangent of reference matedals
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Description of the dlelectric probe

Dielectric probes are used to measure the dielectric parameters of tissue simulating media in a wide
frequency range. The complex permittivity €, "= (g'/eo) - j(¢7/g0) is determined from the S parameters
measured with a vector network analyzer (WVNA) with software specific {o the probe type. The
parameters of interest e.g. In standards [1, 2, 3] and for other applications are presented are calculated
as follows:

(Relative) permittivity €' (real part of & = (g'/o) - )(€"/e0) where g5 = 8.854 pF/m is the permittivity in free
space)

Conductivity 0 = 2 1T f £” g0,

Loss Tangent = (e"/¢e")

The OCP (open ended coaxial) is a cut off section of 50 Ohm transmission line, similar {o the system
described in [1, 2, 3, 5], used for contact measurement. The material is measured either by touching the
probe to the surface of a solid/gel or by immersing it into a liquid media. The electromagnetic flelds at the
probe end fringe into the material to be measured, and its parameters are determined from the change of
the Sy parameters. With larger dlameter of the dielectrics, the probe can be used down to lower
frequencies.

The flange surrounding the active area shapes the near field similar to a semi-infinite geometry and is
inserted fully into the measured lossy liquid.
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The probe is connected with a phase and amplitude stable cable to a VNA which is then calibrated with
Cpen, Short and a Liquid with well-known parameters.

All parts in the setup influencing the amplitude and phase of the signal are important and shall remain
stable.

Handling of the item

Before usage, the active probe area has to te cleaned from any material residuals potentially
contaminating the reference standards. The metal and dielectric surface must be protected to keep the
precision of the critical mechanical dimensions. The connector and cable guality are critical; any
movements between calibration and measurement shall be avoided.

The termperature must be sfable and must not differ from the material temperature.

Methods Applied and Interpretation of Parameters

The calibration of the dielectric probe system is done in the steps described below for the desired
frequency range and calibration package (SAR/MRI liquids, Semi-solid/solid material). Because the
standard calibration in step 3 s critical for the results in steps 4 to 8, the sequence 3 to 8 is repeated 3
times. As a result, the result from these 3 sets is represented.

1. Coenfiguration and mechanical / optical status.

2. Measurement resolution is 5 MHz from 10 to 300 MHz, 50 MHz from 300 to 6000 MHz and 250 MHz
from B to 20 GHz.

3. Standard caiibration uses Air / Short / Liquid. 1 liter liquid quantity is used to reduce the influence the
reflections. The liguid type is selected depending on the lowest frequency and probe diameter:

DAK-1.2, DAK-3.5, Agilent OCP: de-ionized water (approx. 22 °G)
DAK-12: saline solution with static conductivily 1 S/m (approx. 22 °C)
NPL OCF: pure ethanol (approx. 22 °C)

4. The cable used in the setup stays in a fixed position, i.e. the probe 15 fixed and measuring from the
top in an angle of typ 20° from the vertical axis. For DAK and Agilent probes, the refresh function
(air standard) is used previous to the individual measurements in order to compensale fer possible
deviations from cable movements. After insertion of the probe into a liquid, the possible air bubbles
are removed from the active surface.

5. Measurement of multiple shorts if not already available from the calibration in the previous step
(NPL). Evaluation of ihe deviation from the previous calibration short with graphical representation of
the complex quantities and magnitude over the frequency range. Probe specific short is used, This
assessment shows ability to define a short circuit at the end of the probe for the VNA catibration in
the setup which is essential at high frequencies and depends on the probe surface guality.

6. Measurement of validation liquids in a quantity of 1 liter at well defined temperature. Evaluation of
the deviations from the target. The targets base on traceable data from reference sources. The
deviation of the measurement is graphically presented for permitiivity and conductivity (for lossy
liguids) or loss tangent (for low losses at low freguencies).

7 Measurement of lossy liguids in a quantity of 1 liter at well defined temperature. Head tissue
simulating liquid or saline soluticn with 0.5 S/m static conductivity are representative. The target data
base on traceable data from reference sources or from muitiple measurements with precision
reference probes or different evaluations such as trangmissicn line or slotted line methods.
Evaluation of the deviation from the target and graphical representation for permittivity and
conductivity over the frequency range

8. Semi-solid / solid material calibration:

Measurements of an elastic lossy brecadband semi-schid gel with parameters clese to the head tissue
target. Measurements of a planar very low loss sclid microwave-substrate. The average of 4
measurements of the same sample at different location is shown as a single result The deviation of
the permittivity and sonductivity from the reference data is evaluated.

Measurements of a planar very low loss solid microwave-substrate. The average of 4 measurements
of the same sample at different location is shown as a single result. The relative deviation of the
permittivily and the absolute deviation of the loss tangent is evaluated.

The targels base on multiple measurements (on the same matenal batch at identical temperature)
on convex and planar surfaces with precision reference OCP.
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10.

11.

The measurement on semi-solid / solid materials is sensitive to the quality and planarity of the probe
contacl area, such as air gaps due to imperfect probes (resulting lower permittivity values).

Table for the probe uncenainty: “ne uncertainty of the probe depending on probe type, size, malerial
parameter range and frequency is given in a table. It represents the best measurement capability of
the specific probe but does not include the material (deviation from the target values).

Appendix with detailed results of all measurements with the uncenainties for the specific
measurement. In addition to the probe uncertainty (see above), it includes the uncertainty of the
reference material used for the measurement. A set of results from independent calibrations
represents the capability of the setup and the lossy materials used, including the precision of the
measured material and the influence of temperature deviations. Temperature and operator influence
was minimized and gives a good indication of the achievable repeatability of 3 measurement.
Summary assessment of the measured deviations and detailed comments if nat typical for the probe

type.

Dielectric probe identification and configuration data

Jtem description

Probe type OCP Open-ended coaxial probe
Probe name SPEAG Dielectric Assessment Kit DAK-3.5 .
Type No SM DAK 040 CA - B
Serial No 1292 _ .
Description | Open-ended coaxial probe with flange

Flange diameter: 1.0 mm

Dielectric diameter: 3.5 mm
Material: stainless steel

“Software version ' DAK Measurement Solver 3.0.6.51

Connector 1~ [ PC 3.5 pos.

Calibration Typs: Air / short / water (set to measured water temp.)
Probe type: "DAK3.5" (software setting)

|

_Further settings | VNA bandwidth sefting: 50 Hz o
SCS 0108 Accessaries used for customer probe calibration B
Cable | Huber & Suhner Sucoflex 100, SN: 512046/128, length 1 m,
 PC3.5neg. — PC3.5 neg. -
Short ' DAK-3.5 shorting block, type SM DAK 200 BA

| Contact area covered with cleaned Cu stripe

Additional items used during measurements

Adapter 1 [ PC3.5 pos. — PC1.85 (VNA side) -
Adapter 2 ) | PC3.5 pos. — PC3.5 neg. (probe side)
Notes

Before the calibration, the connectors of the probe and cable were inspected and cleaned.
Probe visual inspection: according to requirements
Shorl inspection: according to the requirements
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Probe Uncertainty

The following tables provide material and frequency specific uncertainties (k=2) for the dielecliric probe. The
values in the tables represent the measurement capability for the probe when measuring a material in the

indicated parameter range. They include all uncenrtainties of

s probe system

calibration

VNA noise

possible systernatic errors due to the design

temperature differences during the calibration and measurements, as described,

Apart from the material used for the calibration (de-ionized water), malerial uncertainties of the reference
materials used during the measurement in Appendix A are not included in these tables.

DAK-3.5 | B -
Permittivity range Frequency range (sigma/ LT range) Unc. (k=2)
=15 200 MHz - 3 GHz LT <0.1 2.4%
o B 3GHz-6GHz LT < 0.1 20% |
' 6 GHz - 20 GHz LT <0.1 21%
[ 6 GHz - 20 GHz sigma>1 3.5%
| 10— 40 200 MHz - 3 GHz | 'sigma: 1—10S/m 1.9%
T ' 3GHz -6 GHz | 'sigma: 1-10S/m 23% |
6 GHz - 20 GHz sigma > 10 S/m -~ 3.5%
|
. 35~100 | 200 MHz -3 GHz sigma: 1 - 10 S/m 1.8%
| - [ ' 3GHz-6GHz | sigma:1—10S/m 19%
) | 6 GHz - 20 GHz sigma > 10 S/m 2.4%
Conductivity range (S/rr_n_) B Frequency range (epsilon /LT range) | Unc. (k=2) o
1-10 200 MHz - 3 GHz eps : 35 - 100 ' 2.7%
| 3GHz -6 GHz | eps :35-100 3.0% .
6 GHz - 20 GHz ' eps : 10 - 40 3.0% i
‘_ Loss tangent range | | Frequency range (epsilon J_LT range) Unc. (k=2)
| <0.1 200 MHz - 3 GHz eps:1-15 0.03
' 3 GHz - 6 GHz eps:1-15 | 0.03
l - [ 6 GHz-20 GHz eps i 1-15 | o003
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Calibration Results

Uncenrainty limits (k=2} for the material measurements in the figures of Appendix A are represented with
red dashed lines. These uncertainlies contain - in additicn to probe uncertainty - the uncertainty of the
material target parameter determination,

The measuremants shcow the resulls obtained frem independent calibrations for the same matenal The
differences between the individual measurement curves give therefore an indication for the obtainable
repeatability and shall lie within the uncertainties stated in the tables.

Materials for DAK-3.5 calibration:
Appendix A with curves for Ethanol*, HBBL, and 0.05 mol/L NaC/ solution (200 MHz - 6 GHz, oplional 20
GHz), HS gel and low loss sofid substrate are optional.

* Effective immediately, methanol will be replaced with the safer and more environmentalfy-friendly ethanol
as the validation liquid. Each batch of ethanol is calibrated using a methanof reference, ensuring that the
validation process Is both traceable and consislent with prior measurements.
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Appendix A: Detailed Resuits
At Probe appearance and calibration sequence
A.1.1 Appearance

The OCP appgearance is fully according to the expectations:
= the flange surface is intact

A.1.2 Calibration sequence

The following sequence was repeated 3 times in the low frequency range from 200 — 300 MHz in 5 MHz
steps and in the high frequency range from 300 to 6000 MHz in 50 MHz steps, and from 6 GHz to 20 GHz
in 250 MHz steps.

= AIr

= Shon 1 shori, then immediate verification with a second short (with eventual repetition)

= Water De-ionized water, temperature measured and set in the software {for DAK-12 0.1 molfL
saline solution, temperature measured and set in the software)

Methano! Pure methanol, temperature measured and set in the software

Ethancl  Pure ethanol, temperature measured and sef in the scftware

Liguids  Measurement of further liquids (e.g. Head tissue simulating liquid and 0 05 mol/l saline)

Cleaning Probe washed with water and 1sopropanol at the end of the sequence.

Shorts 4 additional separate short measurements to determine the deviation from the original

Refresh  Refresh with Air

Solid 4 separate solid low loss planar substrate measurements fo determine one average
(optional)
* Semisolid 4 separate head gel measurements on fresh intact surface to determine one average
{optional)

* (Cleaning Probe washed with water and isopropanol at the end of the sequence

Evaluation of the additional shoris from the calibratea (ideal) short point at the left edge of the Smith Chart,
represented as magnitude over the frequency range (fig. 2.1.x} and in polar representation (fig. 2.2.%).

Evaluation of the Liquid measurements and representation of the permittivity and conductivity deviation
from their reference data at the measurement temperature. The results of each of the 3 calibraticns is
shown in the appendix for each material (fig. 3ff) in black, red, blue. The red dashed line shows the
uncertainty of the reference material parameter determination.

Evaluation of the Semisolid measurements (optional} by representing the 3 average deviations (each
resulting from the 4 separate measurements per set), equivalent to the liquid measurement. Representation
of the permittivity and conductivity deviation from their reference data at the nominal temperature.

Evaluation of the Solid measurements (optional} by representing the 3 average deviations (each resulting
from the 4 separate measurements per set}, equivalent tc the liquid measurement. Representation of the
permittivity deviation from their reference data and the loss tangent at the nominal temperature.
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A.2  Short residual magnitudes

After each of the 3 calibrations with a single short (as per the DAK software), 4 additional ssparate, short

measurements wera performed after the liquid measurements and evaluated from the S11 data. The

residvals in the graphs represent the deviation from the ideal short point on the polar representation on the

VNA screen.
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All shorts have good guality. Some minor deviations might be visible from contact quality (left - right).
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A3 Ethanol

Ethanol (99.9% pure) was measured at a temperature of 22 +/- 2 °C. The liquid temperature was stabilized
within 0.05 °C of the desired temperature. Deviations are presented relative to the reference data for this
material. Those parameters have been evaluated from multiple measurements on the used bath with
precision reference OCP and further methods. For the measurements the Noise Filter was activated in the
software

Permirtivity deviation

8 0% — = _—

60% . : |

20% 4

0.0%

Devlatlon from target (%)

- Q%

-5.0% . I

8.0% l—- =

Frequency (GHz)

Fig. 3.1 Ethanol permiftivity deviation from target, 200 MHz — 10 GHz

Conductlivity devlallon
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Fig. 3.2 Ethanol conductivity deviation from target, 200 MHz — 10 GHz

Note: Conductivily error can be high at low frequencies due to the low absolute conductivity values.
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A4 Head Tissue

Broadband head simulaiing liquid was measured at a temperature of 22 +/- 2 °C. The liquid temperalure
was stabilized within 0.05 °C of the desired temperature. Deviations are presented relative to the refsrence
data for this material. Those parameters have been evaluated from multiple measurements on the used
bath with precision reference OCP and further methods. For the measurements the Noise Filter was
activated in the software.

Permittivity deviation
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Fig. 4.1 HBBL permittivity deviation from target, 200 MHz — 20 GHz

Conductivity devlatlon

60% | — — — e —— S

4.0% —

20%

0.0%

Deviation from @rget (%)

el I—

Frequency (GHz) |

Fig. 4.2 HBBL conductivity deviation from target, 200 MHz — 20 GHz
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A.5 0.05 mol/L NaCl solution

0.05 mol/L NaCl / water solution has a static conductivity of 0.5 S/m, similar to MRI HCL (High Conductivity
Liquid). It was measured at a temperature of 22 +/- 2 °C. The liquid temperature was stabilized within 0.05
°C of the desired temperalture. Deviations are presented relative to the reference data for this material.
These parameters have been denved from the theoretical model according to (7], matched to the
measurements from reference probes and other sources.

A quantity of 1 liter was used for the measurement. For the measurements the Naoise Filter was activated in
the software.
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Fig. 5.1 0.05 mol/L solution permittivity deviation from target, 200 MHz — 20 GHz
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Fig. 5.2 0.05 mol/L solution conductivity deviation from target, 200 MHz — 20 GHz
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Appendix B: Nominal parameters of reference materials used for calibration (additional
assessments outside the scope of SCS0108)

Permittivity of reference materials
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Accredited by the Swiss Accradhation Sence (SAS) Accreditstion No.: SCS 0108
The Swiss Accreditstion Service I8 one of the signalories to the EA
Multlleteral Agreement for the recognition of callbration certlficates

Client TUV Certificste No. D2450V2-804_Mar24
New Talpei City

CALIBRATION CERTIFICATE

Object D2450V2 - SN:804

Calibralon procadure(s) QA CAL-05.v12
Calibration Procedura for SAR Validation Sources between 0.7-3 GHz

Canbration gale: March 14, 2024

This callbration cerlificate documenis the Iraceabliity 16 nationsl slangdards, which realize the physical Uniis of measurements (SI).
The measuremeants and the uncersinbes with confidence probabliity are given on the followlng pages and are part of ine cerificale.

All calibrations have been conducied In the closed laborglory facility environment lampersiure (22 = 3)°C end humidlly < 70%,

Calibration Equipmenl used (M&TE crillcal lor calibration)

Primary Standerds D # Cel Date (Certlficate No.) Scheduled Calibration

Power meler NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Power sensor NRP-Z91 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NRP-Z31 SN: 103245 30-Mar-23 (No. 217-02808) Mar-24

Relerence 20 dB Artenuator SN: BHB8394 (20K) 30-Mar-23 (No. 217-03808) Mar-24

Type=N mismatch combination SN: 310982/ 08327 30-Mar-23 (No. 217-03810) Mar-24

Relerence Probe EX3DV4 SN: 7349 03-Nov-23 (No. EX3-7349_Nov23) Nov-24

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

Secondary Stendards 04 Check Date (In house) Scheduled Check

Power meler £44198 SN: GB33512475 30-Oct-14 (In house check Ocl-22) In house check: Oc¢l-24

Power sensor HP 8481A SN: US37202783 07-Oct-15 (In house check Oct-22) In house check, Ocl-24

Power gensor HP 8481A SN: MY410083315 07-Oct-15 (in house check Oct-22) In house chack, Ocl-24

RF generator R4S SMT-06 8N: 100972 15-Jun-15 (In house chack Oct-22) In house check: Ocl-24

Nelwork Analyzer Aglienl EBA58A | SN: US41080477 31-Mar-14 (In house check Ocl-22) In house check: Ocl-24
Name Funclion Slgnature

Calibrated by Kredimis Fran]i& Laboratory Techniclan

Approved by: Sven Kihn Technlcal Manager

T4, T

lssued: March 15, 2024

This calibration certificate shall not be reproduced except In full wilhaul writtan epproval of \he laboretory.

Certlficate No: D2450V2-804_Mar24 Page 10f 6



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstragge 43, 8004 Zurich, Switzerland

[ Schwelzerischer Kallorlerdlenst

C Service suisse d'dtalonnage
Servizlo svizzero dl taratura

S Swias Callbration Service

Accrediied by the Swisa Accreditation Service (SAS) Aceredltstion No.: SCS 0108
The Swiss Accreditation Service I8 one of the algnatories to the EA
Multhateral Agreement far the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY Systen Handbook

Methods Applied and Interpretation of Parameters:

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

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

o Retun 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 uncentainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage tactor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Centificste No: D2450V2-804_Mar24 Page 20t 6



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY52 Vv52.10.4

Exirapolation Advanced Extrapolation

Phantom Modular 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 calculatlons were applled.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0 20.2) °C 38.5+6% 1.83 mho/m =6 %

Head TSL temperature chenge during test <0.5°C -ens -
SAR result with Head TSL

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

SAR 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

6.10 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.2 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-804_Mar24
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Appendix (Additional assessments outside the scope of SCS (0108)

Antenna Parameters with Head TSL

Impadance, transformed to feed point

54.5 () + 4.5 2

Return Loss -243dB
General Antenna Parameters and Design
Electncal Detay (one drireclion) 1.160 ns

Afler long term use with 100W radlated power, only a slight waming of the dipols near the feedpoint can be measured.

I~e dipole is made of standard samirigid coaxial cable. The canter conductor of the leeding line is directly connactad to the
second arm of the dipole. The antenna Is theretore shart-circuitad for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lcaded according to the pasition as explained in the
“Measurement Conditions" paragraph. The SAR data are nof affected by this change. The overail dipole length s still

according to the Standard.

No excesslve force must be applied to the dipole arms, because they might bend or the soldered connections near the

{eedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificale No: D2450V2-804_Mar24
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DASY5 Validation Report for Head TSL

Date: 14.03.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:804

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

Medium parameters used: £ = 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)

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 03.11.2023
» Sensor-Surface: 1.4mm (Mechanical Sorface Detection)
» Electronics: DAEA4 Sn601; Calibrated: 30.01.2024
» Phantom: Flat Phantom 5.0 (front), Type: QDOOOPSOAA; Serial: 1001
» DASYS525210.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 115.0 V/m: Power Daft = 0.01 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.1 W/kg

Smallest distance from peaks to 2ll points 3 dB below =9 nun

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

Maximum value of SAR (nieasured) = 21.2 W/kg

-8.00
-12.00

-16.00

-20.00

0dB =21.2 W/kg = 13.26 dBW/kg

Certificate No: D2450V2-804_Mar24 Page50l6



Impedance Measurement Plot for Head TSL

File View Channe! Sweep C;btohon f_lace Scale Marker System Wmdow Help

ch1avg= 20
Cht: Srart 2.25000 GHz

10,00

5.00

Q.00

|5.00

|-10.00 ~=

115,00

.20 .00

25,00

SR

125.00

30,00 Ch 1 Avg = |20

Chi; Start 2.25000 GGHz

C*1Puit

Avg=20 Delay

atop

265000 GHe

LCL
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Sehwelzerlacher Kallbrierdienat
Service suisse d'étalonnage
Servizio avixzcro dl teratura
Swiss Collhration Service

Caltlbration Laboratory of
Schmid & Partner

Enginsering AG

Zeughaussirassa 43, 8004 Zurleh, Swilzerland

Accredited by the Swiss Accroditation Service (SAS) Aeereditation Ne.: SCS 0108
The Swisp Aceraditation Service I3 ane of the signatories to the EA
Multilateral Agreemeni for the recagnition ot calibration cartificates

Cllent TUV Certificete No, { D2450V2-804_Mar25
New Talpal City l

‘ CALIBRATION CERTIFICATE

—_— rsa = — s o = _
|
i Cbjact D2450V2 - SN: 804
‘ Callbration procedure{s) QA CAL-05.v12
| Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
|
\ Calibration dals March 13, 2025 |
|
Thig callbratlan cartificate documents (ha Iraceability o nationst slandards, which reslize (e physical unlts of measursments (SH). ‘
| The measurements and the yncertalnties wilh eonfidence probabllity are glven on Lhe following pages and are pan of tha cerhificats.
All callbrations have been conducted in (he closed izboratory fzcliity: enviconment tgmpemiure (22 £ 3)°C and humidity < 70%.
Calibretlon Equipment used (M TE critical for calibration)
[ Primery Slandards D Cal Date {Certiicate No.} Scheduled Cal
Powar Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
[ Powaer Sansor R&S NRP 18A SN: 101855 | 06-Feb-25 (No. 4030A315009541) Fab-26 N
Specirym Analy2er R85 FSV40 SN: 101832 | 28~Jan-25 (No. 4030A315005858) Jan-28
~Migmatch, Shart [$4188] Attenvator [S4423) | SN. 1182 28-Mar-24 (No. 217-04050) Mar-25 |
| OCP DAK-12 SN: 1016 24-Sept-24 (No. OCP-DAK12-10' 6_Ssp24) Sep-25
OCP DAK35 SN: 7249 | 23-Sept-24 (No. OCP-DAKB.5-1249_Sep24) Sep-25
Referance Probe EX3DV4 SN: 7349 ! 10~Jan-25 (Na. EX3-7349_Jan235) Jarl_-__2_5__
DAE4ip SN 1836 | 2B-Oct-24 (No. DAE4Ip-1836_Ocl24) Oct-25
““Secondary Standards D Check Dgta (in houss) Scheduled Check
ACAD Source Box SN: 1000 28-May-24 (No. §75-ACAD_Saurce_Box-240528) | May-25
Signal Generalor R&S SMB100A SN: 182081 | 28-May-24 (No. G?S-CAL1$~845§9-240523) May-25
Mismaich; SMA SNiT102 22-May-24 (No. 875-Mismatch_SMA-240522) May-25
Name Fuaction Signa m/—;?
Caltraied by Kragimir Franjié Laboratary Techniian 7
7
Approved by Sven Kahn Technical Manager ’ 4 _;fc—)—— —_
i
|
lssuad: March 14, 2025
This calbration cenificate shall not be reproduced excapt In (ull without written appreval of the (aboratory.

Gertlicate No: D2450V2-804_Mar25 Page 1 of &



Calibratian Laboratory of
Schmid & Partner

Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland

S Schwelzerlscher Kalibrierdlenat

c Servica aufaze d'dtelonnage
Servizio avixzero d tarsturs

S Swiss Callbration Service

Accredited by the Swiss Accrediiation Service (SAS) Accraditation No.: SCS 0108
The Swies Accreditation Service Is one of the slgnatories 16 the EA
Multilateral Agreement for the recognition of callbratian certlficates

Glossary

TsL tissua simulating liguld
ConvF  sensitivity in TSL /NORM x,y.z
N/A not appllcable or not measured

Calibration is Performed According to the Following Standards

IEC/IEEE 82209-1528,“Measgurement Procedurs For The Assassmeni Of Specific Absorption Rate 01 Human Exposure To
Radlo Frequency Flelds From Hand-Held And Bady-Worn Wiraless Communication Devices - Part 1528: Human Modals,
Instrumemation And Procedures (Frequency Range of 4 MHz to 10GHz)", Oclober 2020.

KDB B65864, “SAR Measuremsnt Hequirements for 100 Mrz to 6 GHz"

Additional Documentation

DASY System Handbook

Methods Applied and Interpretation of Parameters

Msasurement Condftions: Further dstails are availabls from the Validation Raport at the end of the certificate. All figures
stated [n the certificate are valid at the frequency indicated.

Amenng Parameters with TSL; The dipole Is mounted with the spacer to posltion lts feed polnt exactly below the center
marking of the flat phantom section, with lhe arme oriented paraitel 10 the body axis.

fead Point Impedance and Return Loss: Thase parameters are measured whh the dipole positioned under the liquid filled
phantom. The impedance stated is iransformed trom the measurement at the SMA connector 10 the faad point. The Return
Loss ensures low reflected power. No uncertainty required.

Elgctrical Delay: One-way delay between the SMA connector and the antanna feed point. No uncartainty required.

- SAR measured: SAR measured ai the staled antenna inpui power.

SAR normalized. SAR as measured, normalized to an input pawer of 1 W at the antenna connector.
SAR for nominal TSL parameters: Tha measured TSL paramelers are used to calculate tha nominal SAR resull.

The reported uncertainty of measurement Is stated as the slandard uncertainly af measurement muitiplied by the
covarage factor k=2, which (or a normal distribution cormesponds 10 a coverage probability of approximately 95%.

Certificate No: D2450V2-804_Mar25 Page 2 of 6



D2450va - BN BOS March 13, 2008
Measurement Conditions
DASY wyntem conliguration, as nr a8 nol giver or page 1.
DASY Verslon - DASYS Module SAR i 16.4.0
Extrapalethon mEmﬂmhn
Phantom Modular Flat Phantom
Distance Dipole Centar - TEL 10 mimi I Wi BT
J_Ifn_mlm!lmhmﬂn dx, dy = 5mm, dru=1.5mm | Graded Fato = 1.6 mm ([ direction)
|Frl||mh:rr zmum tﬂ-ml:
HSL parameters al 2450 MHz
The loliowing parametasrs ard calculations wase apohad
:' Tamparaiurs | Flrml_rli_m'r El;l-lm
 Nomiral HSL parameters 2.0°C 39.2 1 80 mhaym
Measured HSL parameters (220 :02C 7.8 +6% 1,86 mha/m +6%
memmuuﬂ = 0E"C ]_
SAR result with HSL at 2450 MHz
ilmwn-rimlnmilm Condilion
SAR for nomingl HSL parameiers 24 ciBim irput power 12.3 Wikg
SM-'-'I for romenal HSL paramsters | normalired o 1W EF QWA 1T 0% (k=12) |
lmmmmn’nﬂﬁmﬂﬂ_ Condition —]
SAR for nominal HEL pararesing Hﬂﬂ_l'?.um B8.21 Whg
Ehﬂ'hrml-mm | riormnalived o 1W 24.T Whg £ 16.5% (k=12)
Carifcate Mo D2450WE-804_Wards Pega ol &



D2450VE - SN BD4 Mareh 13, 2025

Appendix (Additional assessmenis outside the scope of 0108)
Antenna Parameters with HSL at 2450 MHz

- ———— = — S -

| impedance | 5490+43/0
| Aeturn Loss 24.1 68

General Antenna Parameters and Design

| Electical Delay [one direcion) I T16ns ) |

Altar long term use with 100W mlaled power, only a alight werming of the dipole near (hae isecpalnl can ba measaured.

The dipols s made of standand semivigel coaia! cable. The center conduchon of the feeding lina fa dieclly connechsd 1o
the second arm of the diposs. The arenna & hemskse shom-ceconed Sor DC-gignals. On soma of tha dipoles, small end
cAps one added lo the dpole arme in order ko fmprove matching when Daded acconding o e posfion as explainad in the
‘Measurerment Condilons” paregraph. The SAR deta are rot afiected by this change. The overall gipols lengih ks sl acoording
to the Standard. No sxcessive foros must be appilad 10 tha dipala arma, becausa thay might bend ar the soldefed connactions
nagr i esdpoirt may be damaged.

Additional EUT Data

Marulactured by | SPEAG ]

m*b Dr2450v3-604 _LtarDS Page 4 of &



D2450V2 - SN; 804

Systém Perfarmance Check Rapon

March 13, 2025

Summary
Dipoala Freguency MHz] TS Powe s (83m)
D2450V2 - SNHO4 2450 HSL 24

Exposure Conditlons

Phantom Secilon, TSL Text Distance §mymd  fand  Groug, WD  froquancy [MH?), Channel Number Conversion Factor TS CondumtMry [Sym|  TSU Permaniy
Mat 1] oW, ¢-- 2450.0 7.06 1.86 379
Hardware Setup
Manism TS(, Measured Daww yiobe, Cafibration Ddae DAE Caflbratlon Dare
MFP V&0 Cener HSL, 2025-03-13 SUO0VE - EN2)49, 2025-01-10 OALalp Snl43b, 2024-10-28
Saans Satup Measurement Results
250m SLan Zoam Le1n
G Sxtents [mm} 30 x 30 x 30 Date 2025-03-11
Cnd Steps lmm) §Ox5.0x14 psSARIg W Nal 113
Scn1or Surface {mml 1.4 05SAR10g W) Xq) 821
Grades Gns Yes Power DriA {8B) 0.00
Crading Rarle 1.5 Powes Scakng Ditabled
MAIA N/A Schaq Facror (dBt
Surface Detection VS ~ 6p TSL Colrecyon £orluve / Negavive
Scan Mathod Medsured

Inteipoaled SAR (JB)
0

0 d = 27.6 W/Kg

Carlificate No: D2450V2-804 Mar25
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024502 - SN: BO4

Impedance Meaasurement Plot for HSL

Mareh 13, 2025

%11 Smith [A+ X} Scala 1.00
=1 2450000 GHz 54941 0 4.254 0

=] 430000 GHZ -J4 14] 08

0.00
. -5.00

-19.00
-15.00

«25.00

-35.04

4,30 240

2.5D0

180
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Calibration Laboratory of o,

. S, S
Schmid & Partner ilaﬁ//mﬁ P
Engineering AG N
NN S
Zeugheussiressae 43, 8004 Zurich, Switzerland r,;/,:\\ &
g "/llln\“\\

Actrediled by the Swiss Accreditation Service (SAS)

The Swiss Accredltation Service 18 one of the slgnatories to the EA

Multllateral Agreement for the recognition of csallbration certificates

Cilem TUV Certificate No.

New Talpel City

Schwelzerlacher Kallbriardianst
Service sulass d'étalonnage
Servizlo svizzero di taratura
Swliss Callbratlon Service

Accreditation No.: SCS 0108

D5GH2zV2-1235_Mar24

CALIBRATION CERTIFICATE

Oblect Ds8GHzV?2 - §N:1235

Colibratlon pracedure(s) QA CAL-22.v7

Calibration date; March 19, 2024

Casllbration Equipment used (M&TE crinical {or calibration)

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Thrs calibreilon ceniflcate documents the traceebility to national slanderds. which realize the physical units of measurements (SI).
The measuraments and the uncertalnties with configenca probability are given on the following psges and are parl of ihe certificata.

All calibrationa have been condutted In the closed labaratory facility: environment temperature (22 + 3)°C ang humidity < 70%.

This calibration ceriificate shall not ba reproduced except in full withoul writtan approval of the laboratory.

Primary Standards 10 4 Cal Date (Certilicate No.) Scheduted Calibration ]

Power meler NRP2 SN: 104778 30-Mar-23 (N6. 217-03804/03805) Mar-24

Powar sensaor NAP-281 SN: 103244 30-Mar-23 (No. 2174X804) Mar-24

Power sensor NAP-291 SN: 103245 30-Mar-23 (No. 217-03805) Mas-24

Relerence 20 dB Aflenuator SN: BHS394 (20K) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismaich combination SN: 310982 / 06327 20-Mar-23 (No. 217-03810) Mar-24

Raferencs Probe EX3DV4 SN: 3503 07-Mar-24 (No, EX3-3503_Mar24) Mar-25

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

Secondary Standards 1D # Check Date (In house) Scheduled Check

Power meter E44 198 SN: GBaBR512475 30-Oct-14 (in house check Oct-22) In house ¢heck: Ocl-24

Power sensor HP 8481A SN; US372927683 07-0¢4-15 (in houss check Oct-22) In house check: Oct-24

Power sensor HP 84B1A SN: MY4 1093315 07-0Oct-15 (in house check Oct-22) In house check: Ocl-24

RF generator R&S SMT-06 SN: 100872 {5-Jun-15 (in house chack Oct-22) In house check: Oct-24

Network Analyzer Agilant EBISBA | SN: US41080477 31-Mar-14 (In house check Ocl-22) In houss check: Oct-24
Name Function signatyre |

Calibrated by: Claudio Leubler Labaratory Technlclan UB

Approved by: Sven Kahn Yechnicat Manager

Issued. March 20, 2024

Certificate No: DSGHzV2-1235_Mar24 Page 10f 8



Calibration Laboratory of \\\\'-/'///

Senwelzariacher Kallbrlerdlenst

. R %, S
Schmid & Pariner ﬁa\ez\:f//m c Service sulsse d'talonnege
Engineering AG Z /—/_% 3 Servizlo avizzero dl tarsturs
Zeughausstrasae 43, 8004 2urieh, Switzerland AN S Swias Calibration Service

“ Ayl H\“\\\

Accradited by the Swiss Accreditallon Service (SAS) Accreditation No.: SCS 0108
The Swisa Accreditation Sarvice Is one of the signatories to the EA
Multliateral Agreament tor the recagnition of callbration 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 Systermn 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 paramster 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 resuit.

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

Certificate No: DSGHzV2-1235_Mar24 Page 2 of 8



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

| DASY Versian DASYS52 V52.40.4

Extrapolation Advanced Exirapolation

Phantom Modular Flat Phaniom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm,dz = 1.4 mm Graded Ratio = 1.4 (2 dlrecticn)
52680 MHz + 1 MHz

Frequency £600 MHz £ 1 MHz
5750 MHz + 1 MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.010.2)°C 64£6% 4 57 mho/m £ 6 %
l Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm?® {1 g) of Head TSL Congllion
SAR measured 100 mW input power 7.5 Whkg
SAR for nominal Head TSL paramaters normalized {6 1W 79.6 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condilion
SAR measuvred 100 mW input power 2.27 Wikg
{ SAR for nominal Head TSL parameters narmalized to 1W 22 .8 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were applies.
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 35.5 5 07 mho/m
Measured Hesd TSL parameters (22.010.2)°C 3B5816% 4.87 mho/m 2 6 %
Head TSL temperature change during test <0.5°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 8.16 Wikg
SAR for nominal Head TSL paramelers normalized 10 1W 81.7 Wikg + 19.9 % (k=2)
SAR averaged over 10 ¢cm® (10 g) of Head TSL condltion
SAR measured 100 mW input power 2.32 Wikg
SAR for nominal Head TSL paramelers normallzed lo 1W 23.2 Wikg £19.5 % (k=2)

Certificale No' D5GHzV2-1235_Mar24 Page 3 of 8




Head TSL parameters at 5750 MHz

The follawing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0x02)°C 35.6+£6% 513mho/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 inpul power 7.91 Wikg

SAR for nominal Head TSL paramsters

normalized 1o 1W

79.1 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.24 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

225 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, tfransformed {0 ieed point 49.7Q-1.0]Q

Retum Loss -39.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impedancas, {ransformed to (eed point 519Q+26jQ

Return Loss -29.94dB
Antenna Parameters with Head TSL at 5750 MHz

Impedeance, tranalormed to feed point 83.50+586 0

Return Loss -23.9adB
General Antenna Parameters and Design

Electrical Delay (ona direction) 1.200 ns

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

The dipols is made of standard semirigid coaxial cable. The center conductor of the teeding ling is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to imprave maiching when loaded according to 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

Wanufactured by

SPEAC
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DASY5 Validation Report for Head TSL

Date: 19.03.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1238

Corununication Systern: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz

Medium parameters used: f = 5250 MHz; 6 = 4.57 S/m; & = 36.4; p = 1000 kg/m?

Medium parameters used: f = S600 MHz; ¢ = 4.97 S/m; & = 35.8; p = 1000 kg/m? ,

Medium parameters used: £ = 5750 MHz; ¢ = 5.13 S/m; & = 35.6; p = 1000 kg/m*

Phantom section: Flat Section

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

DASYS52 Configuration:

¢ Prabe: EX3DV4 - SN3503,; ConvF(5.39, 5.39, 5.39) @ 5250 MHz, ConvF(5, 5, 5) @ 5600 MHz,
ConvF(4.98, 4.98, 4.98) @ 5750 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: QDOO0OPS0AA; Serial: 1001
» DASYS5252.10.4(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 = 74.52 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g} = 7.95 W/kg; SAR(10 g) = 2.27 W/kg

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

Ratio of SAR at M2 to SAR at M1 =70.3%

Maximum value of SAR (measured) = 18.2 W/kg

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

Reference Value = 74.64 V/m: Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g)=8.16 W/kg; SAR(10 g) = 2.32 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mumn

Ratio of SAR at M2 to SAR at M1 =67.5%

Maxumum value of SAR (measured) = 19.2 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measarement grid: dx=4mm, dy=4mm, dz=|.4mm

Reference Value = 71.58 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) =31.2 W/kg

SAR(1 g) =7.91 W/kg; SAR(10 g) = 2.24 W/kg

Smallest distance from peaks to aJl points 3 dB below =7.5 um

Ratio of SAR at M2 to SAR at M| =65.8%

Maximurm value of SAR (measwred) = 19.0 W/kg

dB

-8.07
-16.13
-24.20

-32.26

-40.33

0dB = 19.0 W/kg = 12.78 dBW/kg
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Caibrd.ian Trace Scale Marker System Window Help
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