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Glossary:

TSL tissue simulating liguid

NORM:y.z sansitivity in free space

ComF sensitivity in TSL / MORM:x,y,z

pcP diede compression paint

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

ABCD modulation dependent linearization parameters

Palarization i ratation around probe axis

Polarization % 8 rotation around an axis thal is in the plana normal 1o probe axis (al measurement canber),
l.e., 8 =0 Is normal 1o probe axis

Conneclor Angle information used in DASY system to align probe sensor X (o the robol coordinate system

Calibration is Performed According to the Following Standards:
a) IECAEEE 62200-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rale Of Human
Exposure To Radio Frequency Fields From Hand-Held And Body-Worm Wireless Communication Devices -
Part 1528: Human Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October

2020.
b} KDB 855664, "SAR Measurement Requirements for 100 MHz to B GHz"

Methods Applied and Interpretation of Parameters:

= NORMzy.z: Assessed lor E-lield polarization 3 = 0 {f < 900 MHz in TEM-call; [ > 1800 MHz: R22 waveguida).
NORMx,y,z ara only intermediate values, i.e., the unceriainties of NORMx, v,z doas not affect the E2-feld
uncertainty inside TSL (see below ConvF).

«  NORM(Rxy.z = NORMx,y.z * frequoncy_response (see Frequency Response Chart), This linearization is
implementad in DASY4 software versions later than 4.2, The uncertainty of the frequency response ks included
in the stated uncerainty of ConvF,

=  DCPxy z DCP are numerical linearization parameters assessed based on the dala of power sweep with CW
signal (no uncartainly required). DCP doas not depend on frequency nor madia,

= PARPAR is the Peak lo Average Ratio that is not calibraled but datermined based on the signal
charactedstics

«  Axy.z Bryz Cryz Deyz VReyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depand on frequency nor
media. VA is the maximum calibration range expressed in RMS voltage across the diode.

+  ComvF and Boundary Effect Paramefors: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { = 800 MHz) and inside waveguide using analytical iefd distributions based on powar
measuraments for { > 800 MHz, The same selups are usad for assessment of the parameters apphed for
boundary compansation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 solftware o improve probe sccuracy close 1o the boundary, The sensitivity in TSL correspands
to NORMx, .z * CanvF whereby the uncerainty corresponds (o that given for ConvF. A frequency dependent
ﬁﬁwF Is used In DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to £ 100

z

= Spherical solropy (3D deviation from isatropy): in a field of low gradients realized using a flal phantom
exposed by a patch antenna,

+ Sansor Offsaf. The sensor offsel comesponds to the offset of vinual measurement center from the probe lip
[on probe axis). Mo tolerance requined,

+  Connector Angle: The angle i assessod using tha information gained by determining the NORMx (no
unceartainty required),
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EX3DVa — SN.Ta12 April 28, 2022
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412

Basic Calibration Parameters

Sensor X Sensor ¥ I Sensor Z Unc (k=3)
Norm (pVIVImEP 0.42 0.38 ' 0.43 + 101 %
DCP [mv 1001 101.8 099.6
Calibration Results for Modulation Rupom - -
wio Communication Systemn Nams B C D | VR Max | Wax
dH dBV dB8 mv dav, UncE
= = {k=2}
1] oW x 0.00 0,00 1.00 0.0 1471 +25% | t4T%
¥ | o000 | 000 | 1.00 162.6
Z | o060 | 000 | 1.00 146.6
10352 | PulseWaveform (200Hz, 10%) | X | 828 | 7884 | 1622 | 10.00 [ 600 | £3.1% | £096%
AnA | ¥ | 2000 | Bo62 | 10.48 60.0
Z | 2000 | 9141 | 2105 60.0 o
10353- Pulge Wavelorm [200Hz, 20%) X | 2000 | BBOY | 1780 | 609 | BOO | £19% | £96%
And ¥ | 2000 | 6381 | 20385 80.0
Z | 20,00 | 8308 | 20.55 B0.0
10854~ | Pulse Wavatorm (200Hz, 40%) X | 2000 | 9028 | 1899 | 388 | 950 | £12% |206%
| Aad ¥ | 2000 | 107.65 | 2541 850
i Z | 2000 | BE13 | 2040 es0 | 1
| 10355~ | PulseWaveform (200Hz, 60%) | X | 2000 | 9140 | 1690 | 222 | 1200 | +11% | +96%
AAA LY | 2000 ] 134.84 | 3584 | 1200
Z | 2000 | 9852 | 20.01 120.0
10387- | GPSK Waveform, 1 MHz X | 185 | 6645 | 1508 | 100 | 1500 | +23% | t06%
AR ¥ | 176 | 60.19 | 16.30 | 1560
i 1 e s Z 1 165 | 6574 | 14.83 ____| 150.0
10388 | QPSK Wavelorm, 10 MHz [ %1 221 | 8817 | 1584 | 000 | 1500 | £07% [ £06%
AR ¥ | 223 | 6912 | 1658 150.0
Z | 223 | &7.89 | 1580 LT R
10386~ | B4-0AM Waveform, 100 kHz | X | 2B0 | 70493 | 1886 | 301 | 1600 | +1.1% | 8.6
| Aas ¥ | 208 | 6605 | 18.99 150.0
£ | 288 6977 | 1845 1500
10368 | 64-0AM Wavelorm, 40 MHz % | 348 | G716 | 1583 | 000 | 1500 | +16% | t006%
AR Y | 347 | 6740 | 16.11 1500
Z | 351 | 8707 | 1678 150.0
10474- WLAN CCODF, B4-0AM, 40MHE ¥ | 483 | 6566 | 1558 | 0.00 1500 | +33% [ 296%
And ¥ | 470 | 6573 | 1572 150.0
Z | 481 | B563 | 1558 150.0 |

Mole: For delails on UID paramaters see Appendix

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

*Thmﬂﬁ'ﬂ:d’h\:nrl X.¥.Z da mot affect the E*-fisdd uncertainty nsido TS [see Pages 5 and 8.

al lnearization p ¥ ol mguined,
l.innrlln.ru dnmhudlnlnghmal deviation from linear respanse applying rectanguiar distribution and |s expressad for the squan of the
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EXI0NE- SN:T412 Apell 28, 2022
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412
Sensor Model Parameters
c1 c2 a ™ T2 T3 T4 T5 T
F fF v ms. V" ms. V! ms Ve v
X 43.7 3281 3591 740 0.38 5.03 0.98 0.27 1.01
Y 4.4 267.37 35,80 8.69 0.00 5.07 0.00 0.24 1.00 |
z 49.8 377.34 | 36,50 10.24 0.43 507 0.56 0.41 1.01
Other Probe Parameters
Sansor Arrangemeant | Trangular |
Connector Angla (7] T — 1254
| Mechanical Sufface Deteclion Mode | onabled |
Optical Surface Delection Mode " disablod |
Probe Ovarall Length ) T 337 mm |
Probe Body Diameter 10 mm |
[ Tip Length 9 mm
Tip Diameter ‘l 25mm |
Probe Tip to Sensor ¥ Calibration Point I T 1mm
Proba Tip 1o Sensor ¥ Callbration Point 1 mm |
| Probe Tip to Sensor Z Calibralion Point 1mm
rRE“mandad Measuremant Distance from Surface 1.4 mm
Note: Measurement dislance from surface can be increased to 3-4 mm for an Area Scan job.
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EX3DVA- SN.T412 April 20, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412

Calibration Parameter Determined in Head Tissue Simulating Media

I —

1 [MHz)* mmTw' hﬁﬁ'm ConvF X | ConvEY | ConvFZ | Alpha® mﬂ _jlir:;}_
750 419 0.89 10.36 10.36 10.36 D54 | 080 £120% |
835 41.5 0.80 0.86 0.66 0.86 0.52 080 | £120%
900 1.5 0.97 8.78 0.78 9.78 0.46 D80 | +120%
1750 40.1 1.37 8.60 B.60 B.60 0.29 D86 | £120%
18900 40.0 1.40 822 8.22 B.22 0.34 0.86 +120%
1850 A40.0 1.40 8.18 8.18 8.18 0.33 0.86 +12.0%
2300 39.5 1.67 8.02 B.02 802 | 033 090 | £120% |
2450 39.2 1.80 7.80 7.80 7.80 0.33 D90 | +120%
2600 39.0 186 7.58 T1.58 T7.59 0.32 0.80 +12.0%
3300 38.2 2.M 123 723 7.23 0.30 1.30 +131%
3500 are 2.0 7.16 7.16 716 030 | 130 | £13.1% |
3700 37.7 312 6.90 £.90 6.90 0.30 130 | $1319%
3800 3r.5 .32 6.73 B.73 B.73 .40 1.60 131 %
4100 37.2 3.53 6.66 6.66 B.66 0.40 160 | #131%

| 5200 36.0 4.66 5.55 5.55 5.55 0.40 180 | #131%
5300 5.8 ATH 5.38 5.38 5.38 0.0 1.80 +131%
5500 - 35.8 406 4.75 A.T5 4.75 0.40 1.80 +131%
Seo0 355 | 507 | 470 | 470 | 470 | 040 | 180 | +£13.1%
5800 353 527 4.80 4.80 4.80 0.40 180 | $131% |

 Froquency valainy sbove 300 MHE of ¢ 100 MHz only appies for DASY v4.4 and highar (soe Paga 2), etse § is mesticied o 2 50 MHz. The
uncataindy |8 thee R5S of the Comvf uncertainiy at calibration frequancy and the uncenainty fof e indcaled lrequancy band. F ity
baloss 300 MHZ is + 10, 25, 40, 50 and TO MHZ for ConvF asssssments ol 30, 04, 128, 150 and 230 Mz respaclively. Validity of ConmvF sssessed al
& MHE |5 4-8 MHz, ard Comwf assassed &l 13 MHz = 3-18 MMz Above 5 GHz frequency validity can ba extended 1o £ 110 MHz.

¥ Al trequencies below 3 GHz, the validity of lssun pacameions (o and of can b relaxed by & 10% if liquid compensation Tomida i applied 1o
mansured SAR values. Al froquencies above 3 GHz, the validity of Essun parmmeters (c and o} i restriciod 1o £ 5%. Tha unconasinty is the RSS of
tho Comd® uncertainty for indcaied tangel tssue paramalers

o am detormdned during calibration. SPEAG wamants that the emaining devislion due jo he boundary effect afler compensation is
Divnys fesa than & 1% for ireguencies below 3 GHE and below + 2% lor Trequencies batween 3-8 GHr &1 ary distance larger than hall he probe B
amser rom (he Doundary.
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EX3DVA- SN:T412 April 28, 2022

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7412

Calibration Parameter Determined in Head Tissue Simulating Media

" Ralative Conductivity l Depth® Unc
f{MHz)® | Permittivity”™ |  (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm] (=2}
_ B500 | M5 _B.o7 I___s.:m 530 5.30 020 | 250 +186% |
TO00 339 | 685 | 560 5.60 5.60 0.20 2.50 £ 18.6 %

“ Frequency valldity al 8.5 GHz is B00¢+ 700 MHz, and + 700 MHz ai or sbova T GHz The uncamainty i the RSS o the ConvF uncenainty al
calibration frequency mnd the uncerainty o the inchcalid freguenty band.

* A1 froquencies B-10 GHz, (he valldity of Ssswo parametors: (c and o) can be relaxed lo 4 10% I Bguid compaonsation fomua is appied o measured
SAR values. Tha unceetainty is the RSS of the Com unceraiy for ingicaled tange] e parsmators,

“ Alpha'Tepth are determaned during calibeation. SPEAD wanmants ihal the remaining devialion dus i Ihe boundary effect aller compensation s
Ahwnys kess fhan & 1% for frequancies below 3 GHz, below + 2% for requencies between 3-8 Gz, and below & 4% for fequencies betwean 8-10
GHz &1 ony distance kaiger fan half ihe probe tip dameber from the Doundary,
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EX3DWA— SNT412 Ape 29, 2022
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1.5

144
e -, '-
=)
A
® 12p
E [
2 11 .
E -
E 1.0 e, . 2
E 0.9
% 08
i

05 |

g& L il 1 " - L L 1 4 _d L L dtJd 3 A J

500 1000 1500 2000 2500 3000
1 [MHz]
] »
TeH R
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
y F ':":-__ 1 T A ;‘ BT T T
] [] [] . . .
ol x L) 2 Tor 4 T 2z
05
E‘I}flil.:_t—:."I;!l"li:l'I":;f|]|I-i';‘:"'4'*-i“t'*;i
& 2
05 i
oy 100 Ao L % e ko
Radl [7]
P[ﬂ_-u&ia eah%jm 1an:_IMH.- eséu!i;ru
Uncertainty of Axlal lsotropy Assesamant: £ 0.5% (k=2)
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EX3DVa= SN.T412 Apeil 29, 2022
Dynamic Range f(SARhead)
(TEM cell , fevar= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% [(k=2)
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Conversion Factor Assessment

f = B35 MHz.WGLS RS (H_comF) f = 1900 MHZ.WGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f= 9200 MHz
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Uncartainty of Spherical |sotropy Assessment: £ 2.6% (k=2)
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A.pptndlx- Modulation Calibration Parameters
Rev ommunication System Name Group PAR UncE
— (dB) | (k=2)
ol- (=] oW 000 | 247%
| 10010 | Can_| SAR Validation {Squarn, 100ms, 10ms) Tasi 1000 | +86%
10011 | CAB | UMTS-FOO (WCOMA) WCDMA 2.0 +06% |
10012 | CAB [ IEEE BO2.11b WIFi 2.4 GHz (D555, 1 Mbps) WLAN 1.87 +06%
10013 | CAB | IEEE 802.11g WIFI 2.4 GHz (D555-OFDM, 6 Mops) — WLAN 046 +06%
| 10021 | DAC | GSM-FDD (TDMA, GMSEK) GSM 6,39 +06%
| 10023 | DAC | GPRS-FDD (TOMA, GMSK, TN ) GEM 957 +06%
10024 | DAC | GPRS-FDD [TOMA, GMSI_TH 0-1) GSM 656 +06%
10025 | DAC | EDGE-FDOD (TOMA, BPSK, TN 0) GSM 1262 | +B8%
10026 | DAC | EDOE-FDD [TOMA, BPSK, TN 0-1} GEM 955 +06%
10027 | DAC | GPRS-FDD (TDMA, GMSK. TN 0-1-3) GEM 4.80 + 06 %
10028 | DAC | GPRS-FDD (TOMA, GMSHK, TN 0-1-2-3) GSM 3.55 +86% |
10029 | DAC | EDGE-FOD (TOMA, 8PSK, TH 0-1-2) GSM 7.78 +86%
| 10030 | CAA | IEEE 802.15.1 Bluslooth (GFSK, DH1) Blussoath 530 +06% |
10031 | CAA | IEEE B02.15.1 Blustooth {GFSK, OHI) Bivatooth 1.87 +56% |
10032 | CAA | IEEE B0Z.15.1 Bluctooth (GFSK, DHE) | Bustooth 116 + 9.6 %
10033 | CAA IEEE 802.15.1 HM‘FWSK. DH1) Biuntoolh 774 +06%
10034 | CAA | IEEE 802.15.1 Blutooth (PIi4-DOPSHK, DHI) Blussoolh 453 +06%
10035 | caa | IEEE 802.15.1 Blustooth (PI/4-DOPSK, DHS) Bluotoolh 2683 +06%
100365 | CAA | IEEE B02.15.1 Bluslooth (B-DPSK, DH1) Blustoolh [ +9.8%
10037 | CAA | IEEE 802.15.1 Bluntooth (8-DPSH, DH3} Blustoolh 477 +06%
10038 | CAR IEEE 802.15.1 Bluatoath (8-DPSK, DHS5) Blualoolh 4,10 +89.6%
10039 | CAB | COMAZ0DD (1xRTT, RC1) COMAZO0D 457 +06%
10042 | CAB | IS-54/ 15-136 FOO (TOMA/FOM, PIA4-DOPSK, Halirate) AMPS 7.78 +96%
10044 | GAA | IS-OVEINTIA-S53 FDD (FDMA, FM) AMPS 0.00 +96% |
10048 | CAA | DECT (TDD, TOMAFOM, GFSK. Full Siol. 24) DECT 1380 | +96%
10049 | CAA DECT (TDD, TDMAFDM, GFSK, Doubda Slat, 12) DECT 10,78 t'ﬂﬂ-"ﬁ
10056 | CAA | UMTS-TOD (TD-SCOMA, 1.28 Mcps) TO-SCOMA 1101 | $96% |
10058 | DAC EEISE-H:IJ{I‘D!M,.BPSK TNEFi 2v3‘| G5M 6.52 tﬂﬂ"l’-
100598 | CAB | IEEE BO2.11b WIFi 2.4 GHz (DSSS, 7 Mbps) WLAN 212 +06%
10060 | CAB | IEEE 802 11b WiFI 2.4 GHz (DSSS, 5.5 Mbps) WLAN 283 =06 %
10061 | CAB IEEE BO2.11b WiFi 2.4 GHz (DSSS, 11 Mbps) WLAN 3,60 +8.8%
10062 | CAD | IEEE 802 11am WIF| § GHz (OFDM, 6 Mbos) WLAN 868 +0E%
| 10063 | CAD | IEEE 802 11afh WIFI 5 GHz (OFDM, @ Mbps) WLAN 863 +9.6%
10064 | CAD | IEEE 802 11aM WIFi § GHz (DFDM, 12 Mbps) WLAN 209 +968% |
10065 | CAD | IEEE 802.11aM WIFi 5 GHz {OFDM, 18 Mops) WLAN 8,00 06 % |
10068 | CAD | IEEE BOZ.11aMh WiFi 5 GHe (OFDM, 24 Mups) WLAN 038 +06%
10067 | CAD | IEEE B02.11am WIF] § GHz (OFDM, 35 Mbos) WLAN 1012 [ =96%
10068 | CAD | IEEE 8021 1ah WIFI 5 GHz (OFDM, 48 Maps) | wiLan 1024 |+96%
10069 | CAD | IEEE BO2.1 12 WIFi 5 GHz {OFDM, 54 Mogs) WLAN ~ |wse [s66%
10071 | CAB | IEEE BOZ.11g WiFi 2.4 GHz (DSSS/OFOM, § Mbps) WLAN 983 | +98%
10072 | CABR | IEEE BD2.11g Wi 2.4 GHz [DSSSAOFDM, 12 Mbps) WLAN 09,62 +9.8%
10073 | CAB | FEEE BOZ.11g WiFi 2.4 GHz (DSSSIOFDM, 18 Mbps) WLAN 094 £06%
| 10074 | CAB | FEEE BOZ11g WiF 2.4 GHz [DSSS/OFDM, 24 Mbps) | WLAN 1030 | 296%
10075 | CAB | IEEE BOZ.11g WiFi 2,4 GHz (DSSS/OFDM, 38 Mbps) WLAN 1077 | +86% |
10076 | CAB | IEEE BO2.11g WiFi 2.4 GHz (DSSSIOFDM, 4B Maps) WLAN 1094 | =968%
| 10077 | CAB | IEEE B0Z.11g WiFi 2.4 GHz [DSSS/IOFDM. 54 Mbps) WLAN 11.00 |+96%
10081 | CAB | COMAZD00 (1xRTT, REY) COMAZ000 197 £06%
10062 | CAB | 15-54715-136 FDD (TOMAFDM, PIM-DOPSK, Fullrsta) AMPS 4.77 £9.6%
10080 | DAC | GPRS-FOD (TDMA, GMSK, TH 0-4) GSM 656 +06%
10087 | CAB | UMTS-FOD(HSDPA) - WCDMA 198 +06%
| 10098 | CAB | UMTS-FOD (HSUPA. Sublest 2] WCDMA 388 |+86%
10069 | DAC | EDGE-FDD (TOMA, BPSK, TH 0-4) GSM 955 +08% |
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10100 | CAE | LTE-FDD (5C-FOMA_ 100% RB. 20 MHz, QPSK) LTE-FDD 567 £96%
1010 | GAE | LTE- FIZIJtSC-FM 100% RE. 20 Mz, 15-CAM) LTE-FDD 542 + 0.6 %
| 10102 | CAE | LTE-FDO (SC-FOMA, 100 RS, 20 MHz, 84-0AM) LTE-FDD .60 $0.6%
10103 | CAG | LTE-TDD (SC-FOMA, 100% RB. 20 MHz, OPSK) LTE-TOD | 920 |[+96%
10104 | CAG | LTE-TDD (SC-FOMA, 100% RE, 20 MHz, 10-0AM) LTE-TDD | 5a7 + 0.6 %
10105 | CAG | LTE-TDD (S5C-FDMA, 100% RB, 20 MHz, 64-0AM) LTE-TDD nm +96 %
10108 | CAG | LTE-FDD {SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-FOD 5.80 £ 0.6 %
10109 | CAG | LTE-FDD (SC-FDMA 100% RE, 10MHz. 16-0AM) | LTE-FDD 643 | +06%
10110 | CAG | LTE-FDO [SC-FDMA, 100% RB, 5 MHz, OPSK) LTE-FDD 575 +0.6 %
10111 | CAG | LTE-FDD (SC-FOMA, 100% RE, 5 MHz, 16-0AM) LTE-FDD GLidd +8.0%
10112 | CAG | LTE-FDD {SC-FDMA, 100% RB, 10 MHz. 64-0AM) LTE-FOD G.508 £96%
| 10113 | CAG | LTE-FDO (SC-FOMA. 100% RB, 5 MHz, B£-0AM) | \TE-FOD 662 [+86%
10114 | CAD | 1EEE 802.19n iHTGrﬂl'rlﬂd 135 Mbps, BFSK: WLAN .10 +9.6%
10115 | CAD | IEEE 802.11n (HT Greenficid, B1 Mbps, 18-0M) WLAN BAG + 9.6 %
10116 [ CAD | IEEE 802.11n (HT Greenfisid, 135 Mbps, 54-0AM) WLAN 8.15 + 06 %
10117 | CAD | IEEE 802.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN Bar £06%
10118 | CAD | 1EEE 802 11n (HT Mixed. 81 Mbps, 16-CAM) WLAN 8.59 + 9.6 %
10119 [ CAD | IEEE 802.11n (HT Mixed, 135 Mbps. B4-0AM) WLAN B.13 t 0.6 %
10140 | CAE | LTE-FDO [SC-FDMA, 100% RE, 15 MHz, 18-04M) LTE-FDD 6.49 +86% |
10141 | CAE | LTE-FDD (SC-FDMA, 100% RB. 15 MHz, 64-0AM) LTE-FOD 6.53 06 %
10142 | CAE | LTE-FDD (SC-FDMA, 100% RE, 3 MHz, OPSK) LTE-FDD 573 + 8.6 %
| 10143 | CAE | LTE-FDO (SC-FOMA, 100% RB, 3 MHz, 16-0AM) LTE-FOD 6.35 +9.6 %
10144 | CAE | LTE-FDO (SC-FOMA, 100% RS, 3 MHz, 64-0AM) LTE-FDD 665 £ 9.6 %
10145 | CAF | LTE-FDD (SC-FDMA, 100%RB. 14MHz. OPSK) | ILTE-FOD [ 578 [ +86%
10146 | CAF | LTE-FDO (SC-FDMA, 100% RS, 1.4 Mz, 16-0AM) LTE-FDD 6.41 9.6 %
10147 | CAF | LTE-FDD [SC-FDMA, 100% RSB, 1.4 MHz, B4-0AM) LTE-FDD 6.72 + 0.6 %
10149 | CAE | LTE-FDO (SC-FDMA, 50% RE, 20 MHz, 16-0AM) LTE-FID G.42 £06%
10150 | CAE | LTE-FDOD [SC-FDMWA, 50% REB, 20 MHz, 54-0AM) LTE-FDD 6,60 +8.6%
10151 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, OFSK) LTE-TDD 9.28 £0.6%
10152 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, 16-0AM) LTE-TDD 002 +8.6%
153 | CAG | LTE-TOO (SC-FOMA, 50% RE, 20 MHz, B4-0AM) LTE-TDD 1005 [£86%
10154 | CAG LTE—FDD{BB—FM 50% RB, 10 MHz, O W: LTE-FOD 5.75 +8.0%
10455 | CAG | LTE-FDD [SC-FOMA, 50% RE, 10 MHz, 16-CAM) LTE-FDD 643 +0.6 %
10156 | CAG | LTE-FDOD (SC-FOMA, 50% RE, 5§ MHz, OPSK) LTE-FDD 578 £056%
10157 | CAG | LTE-FDD (SC-FDMA, 50% RB, & Mz, 15-QAM] LTE-FDD 6.49 +8.6% |
10158 | CAG | LTE-FOD (SC-FOMA, 50% REB, 10 MHz, 54-0AM) LTE-FDD 662 +96%
10158 | CAG | LTE-FDD (SC-FOMA, 50% RB, 5 MHr, 54-0AM) LTE-FDD 6.56 + 8.6 %
| 10960 | CAE | LTE-FOD (SC-FOMA, 50% RB, 15 MHz, GPSK) LTE-FDD 562 +86%
10181 | CAE | LTE-FOD (SC-FOMA, 50% RB, 15 MHz, 16-0AM) LTE-FDD G4 t88%
1062 | CAE | LTE-FDD (SC-FDOMA, 50% RE, 15 MHz, 84-0AM) LTE-FDD 6.58 + 8.6 %
10166 | CAF | LTE-FDO (SC-FOMA, 50% RE, 1.4 MHz, QPSK) LTE-FDD 546 +986%
10M67 | CAF | LTE-FDO (SC-FOMA, 50% RB, 1.4 MHz, 15-0AM) LTE-FDD 621 +88%
10MB8 | CAF | LTE-FDD (SC-FOMA, 50% RB, 1.4 MHz, B4-0AM) LTE-FDD 6.79 +86%
10168 | CAE | LTE-FDOD (SC-FOMA, 1 RB. 20 MHz, QPSK) LTE-FDD 573 +96%
10170 | GAE | LTE-FDD (SC-FOMA, 1 RS, 20 MHz, 18-0AM) LTE-FON0 6.52 + 8.6 %
1071 | AAE | LTE-FDD (S5C-FDMA, 1 RB, 20 MHz. 82-0AM) LTE-FDD g.49 +96%
172 | CAG | LTE-TDD (SC-FOMA, 1 RE, 20 MHz, OPSX) LTE-TDD a1 +86%
10173 | CAG | LTE-TDD | (SC-FOMA_ 1 RB, 20 MHz, 16-0AM) LTE-TBD 948 [+86%
10174 | CAG | LTE-TOD (SC-FOMA, 1 RE, 20 MHz, &4-0AM) LTE-TDD 1025 £96%
10175 | CAG | LT LTE-FDD (SC-FOMA, 1 A8, 10 MHz, QPSK) LTE-FDD 5.72 +8.6%
10178 | CAG | LTE-FDD (SC-FOMA, 1 RS, 10 MHz, 18-0AM) LTE-FDD [ 652 [86%
10177 | Cal LTE-FDD (SC-FOMA, 1 RB, 5 MHz, OPSK) LTE-FDD 573 +88%
10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 6 MHe, 16-QAM) LTE-FDD B.52 +8.6% |
10179 | CAG | LTE-FDD (SC-FDMA, 1 R, 10 MHz. B4-0AM) LTE-FDD 6.50 +96%
| 10180 | CAG | LTE-FDO [SC-FDMA, 1 RE, 5 MHz, 54-0AM) LTE-FDO 650 |+96%
10181 | CAE | LTE-FDO (SC-FOMA_ 1 RB, 15 MHz, OPSK) LTE-FDO 573 +06%
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10182 | CAE_| LTE-FOD (SC-FOMA, 1 RE, 15 MHz. 16-0AM) LTE-FDD B52 | +06% |
10183 | AAD | LTE-FDO (SC-FOMA, 1 RB, 15 MHz, B4-0AM) LTE-FDO 650 | +96% |
10184 | CAE | LTE-FDD (SC-FDMA, 1 RB. 3 MHz, OPSK) LTE-FDD 573 |*DE%
10185 | CAE | LTE-FDD (SC-FOMA, 1 RB. 3 MHz, 16-0AM) | LTEFOD 6.51 +0.6%
10186 | ARE | LTE-FOD (5C-FOMA, 1 RB, 3 MHz, B4-0AM) LTE-FDO 650 |:06%
10187 | CAF | LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, QPSA) LTE-FOD 573 | :06%
10188 | CAF | LTE-FDD {(SC-FOMA, 1 RB, 1.4 MHz. 16-0AM) LTE-FDO 652 |=06%
\D1BE | AAF | LTE-FOO (SC-FOMA, 1 RB, 1.4 MHz. 64.0AM) LTE-FDO 650 |£96%
10183 | CAD | JEEE B2 11n (HT Greenfeld, 6.5 Mbps, BPSK) WLAN 800 | :06%
10194 | CAD | IEEE 802110 (HT Greanheic, 39 Mbps, 16-CAM) WLAN 812 | =06%
104685 | CAD | IEEE BOZ.11n [HT Greenfisld, 5 Mbps, B4-0AM) WLAN 821 +06%
10196 | CAD | IEEE B0Z.11n (HT Mixed, 6.5 Mbps, BPSK] WLAN 810 | +06%

I_-mw? CAD | IEEE BOZ 11n (HT Mixed, 38 Mibpss, 16-0AM) WLAN 813 [+BE%
10188 | CAD | IEEE BOZ.11n (HT Mixed, 55 Mbps, G4-0AM) WLAN 827 |:96%
10214 | CAD | IEEE 802.11n (HT Mixed, ?2&“?5,3!‘3.‘“ i WLAN 803 £ 9.6 %
10220 | CAD | IEEE B0Z.11n (HT Mixod. £33 Mbps, 16-0AM) WLAN 813 | +96% |

" 10221 | CAD | IEEE B02.11n (HT Mixed, 2.2 Mbps, 64-GAM] _ | wian B27 | +95%
10222 | CAD | IEEE BOZ.11n (HT Miscd, 15 Mbps, BPSK) WLAN 806 |=06%
10223 | CAD | IEEE BOZ11n (HT Mixed, 90 Mbps, 16-QAM) WLAN 848 | =0E%
10224 | CAD | IEEE BOZ 11n (HT Mixed, 150 Mbps, B4-0AM) WLAN 808 | +9B% |
10225 | CAB_| UMTS-FOD [HSPAY) WCDMA 597 | £96% |
10226 | CAB LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, 16-0AM) I.TETDD_ 949 £ 0.6 %
10227 | CAB | LTE-TDD [SC-FOMA. 1 RB, 1.4 MHr, 64-04M) LTE-TDD 1026 | +96%
10226 | GAB | LTE-TOD (SC-FOMA 1RB 1AMHZQPSK) | LTE-TOD 822 |+86% |
10220 | CAD | LTE-TD0 (SC-FDMA_ 1 RE, 3 MHz, 16-0AM) LTE-TOD 948 | =96%
10230 | CAD | LTE-TOD (SC-FOMA. 1 RB, 3 MHz, 64-0AM) LTE-TDD 1025 | £86%
10231 | CAD | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, DPSK_] LTE-TDD 9.19 + 0.6 %

| 10232 | CAG | LTE-TOD (SC-FOMA. 1 RB, § MHz, 15-0AM) LTE-TDD 948 | £96%
10233 | CAG | LTE-TDO (SC-FOMA, 1 Rﬂ 5 MHz, G4-0AM) LTE-TDD 10.25 i_ﬁ.ﬂ-ﬂ
10234 | CAG | LTE-TDD (SC-FOMA_ 1 RB, 5 MHz, OPSK) LTE-TDD 821 |+86%
10235 | CAG | LTE-TOD(SCFDMA, 1RB, 10MHz 16-04M) | TE-TOD | 848 | +06%
10238 | CAG | LTE-TDD (SC-FOMA, 1 Hﬂ 10 MHZ. B‘M] LTE-TDD 10. 25 +96%
10237 | CAG | LTE-TOD (SC-FOMA 1 A8, 10 MHz. OPSK) LTE-TDD 021 | 296%
10238 | CAF | LTE-TDO (SC-FDMA. 1 RB, 15 MHz, 16-00AM) LTE-TDD 948 [ +96%
10230 | CAF | LTE-TDD (SC-FDMA_ 1 RB, 16 MHz, 84-0AM) LTE-TOD 1035 | +86%
10240 | GAF | LTE-TDD (SC-FOMA. 1 AB, 15 MHz, OFSK) LTE-TDD 921 | £98%
10241 | CAB_| LTE-TDD (SC-FOMA_ 50% RB, 1.4 MHz, 16-0AM) LTE-TDD 882 | :96%

| 10242 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 Wiz, 64-0AM) LTE-TOD 086 | :96%
10243 | CAB LTE-TDO {SC-FDMA, 50% REB, 1.4 MHe, OPSK) LTE-TDD 9.45 +0.6%
10244 | CAD | LTE-TDD (SC-FOMA_50% RB, 3 Nelz, 16-0AM) LTE-TOD 1006 | £95%
10245 | CAD | LTE-TDD (SC-FDMA. 50% RB, 3 Mz, 64-0AM) LTE-TDD 1006 | 296%
10246 | CAD | LTE-TDD (SC-FDMA, 50% RB, 3 MHE, OPSK) LTE-TDD 930 |=896%
10247 | CAG | LTE-TDD (SC-FDMA, 50% RB, & Mz, 16-0AM) LTE-TDD 991 | £956%
10248 | CAG | LTE-TOD (SC-FOMA, 50% RB, 5 MHZ, 64-0AM] LTE-TDD J1o0e Jeos%

| 10248 | CAG | LTE-TDO (SC-FOMA_ 50% RE, 5 MHz, OPSK) LTE-TDD 920 | £98%
10250 | CAG | LTE-TDO (SC-FOMA. 50% RE, 10 MHz, 16-0AM) LTE-TDD 2.81 + 9.6 %
10251 | CAG | LTE-TDD [SC-FDMA. 50% RS, 10 Mz, 64-0AM) LTE-TDD 1017 | =96%
10252 | GAG | LTE-TDO {SC-FOMA. 50% RB, 10 MHz, OPSK) LTE-TOD 024 | :85%
10253 | CAF | LTE-TDO (SC-FOMA, 50% RB, 15 MHz, 16-0AM) LTE-TDD 090 | +06% |
10254 | CAF | LTE-TDD (SC-FDOMA, 50% RB, 15 MHz, 64-0AM) LTE-TOD 1014 | x96%

| 10255 | CAF | LTE-TDD (SC-FDMA_ 50% RB, 15 MHz, GPSK) LTE-TDD 820 |:96%
10256 | CAB | LTE-TDO [SC-FOMA_ 100% RB, 1.4 Mz, 16-0AM) LTE-TDD 996 | +06%
10257 | CAB | LTE-TDD (SC-FOMA_100% RB, 1.4 Miz, G4-0AM) LTE-TOD 1008 | +96%

| 10258 | CAB | LTE-TOO (SC-FOMA, 100% RB, 1.4 Mz, GPSK) LTE-TDD 834 | +96%
10258 | CAD | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, 16-0AM) LTE-TDD ge | +06%
10260 | CAD | LTE-TDO (SC-FDMA, 100% RB, 3 MHz, B4-0AM) LTE-TOD 867 | +96%

Certificate Ma: EX3-7412_Apr22 Page 13.0f 24

Report File No :  F690501-RF-SAR000264-A2 Date of Issue : ~ 2023-02-07

(Al SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

SAR7081-04 (2020.12.15)(0) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 14/76
EX30V4A= SN:T412 Apil 29, 2022
10261 | GAD | LTE-TOD [SCFOMA. 100% RB.AMHZ OPSK)  [LTETOD | 824 | +86%
10262 | CAG | LTE-TDD (SC-FDMA, 100% RB, 5 M-H!. 1B-G.|lMJ| LTE-TDD 9.83 +86%
10263 | CAG LTE—F."D{,SG—FDMR 100% RE, 5 MHz, Ba-0AM) LTE-TDD 10.16 +9.6%
10264 | CAG | LTE-TDD [SC-FDMA, 100% RB, 5 MHz. OFSK) LTE-TDD 823 [86% |
10265 | CAG I.:TEaTCG (SC-FDMA, 100% RB, 10 MHz, 18-0AM) LTE-TDD 892 +5.6%
10266 | CAG | LTE-TDD [SC-FOMA, 100% RB, 10 MHz. 54-0AM} LTE-TDD 1007 [ +86% |
10267 | CAG | LTE-TDD [SC-FDMA, 100% RB, 10 MHz, QPSK) LTE-TDD 8.30 +8.6%
10268 | CAF | LTE-TDD [SCFOMA, 100% RB, 15 MHz, 16-0AM} LTE-TDD 1006 |+96% |
10268 | CAF | LTE-TDD (SC-FOMA, ‘HIH. HB. 15 MHz, ElHJI.I\M} LTE-TDD 10,13 +06%
10270 | CAF | LTE-TDD (SC-FDMA, 100% RB. 15 MHz, OPSK) LTE-TDD 0.5 + 8.0 %
10274 | CAB | UMTS-FDD (HEUPA, Sublesi 5, 3GPP Rei8. 10) WCDMA 487 + 8.6 %
| 10275 | CAB | UMTS-FOD (HSUPA, Sublest 5, 3GPP Fed) | WCDMA 386 | :86%
10277 | CAA | PHS (OF5K) PHS 1181 | +06%
10278 | CAA | PHS (OPSH, B\ BB4MMz, Rolioff 0.5) PHS 1181 | £9.6%
10270 | CAA | PHS {QP5E, BW BE4AMHz. Roliolf 0.38) PHS 12.18 +9.6%
10200 | AAB | COMAZDDD, RC1, S0OS5E, Full Rate COMA2000 am +£9.8%
10291 | AAB | COMAZ000, RCI, 5055, Full Rate COMAZDDD 346 +96%
10292 | AAB | COMAZD00, RG], 5032, Full Rate COMAZ0D0 3348 +8.8%
__1!]29-3 AABR | COMAZI0D, RC3, 503, Full Rate COMAZO0D | 350 +8.6% L
10295 | AAB | COMAZU0D, RC1, 203, 1/8th Rale 25 Ir. COMAZDDD 12.48 +06%
10297 | AAD | LTE-FDO {SC-FDMA, 50% RB, 20 MHz, OPSK) LTE-FDO 581 +9.6%
10298 | AAD | LTE-FDO (SC-FDMA, 50% RB, 3 MHz, QPSK) LTE-FDD 572 £96%
10299 | AAD | LTE-FDD [SC-FDMA, 50% BB, 3 MHz, 18-0aM) LTE-FOD 639 ti.ﬂ-'ﬂ!_
___ﬂnﬁ_‘;l.n[_:_ LTE- memnﬂ 3 MHz, B4-CAM) LTE-FDDQ 6.80 +0.6%
10301 | AAA | IEEE 802, 16 WINAX (2818, Bmes, 10MHz, DPSK, F"IJSCF WINAK 12.03 + 88 %
10302 | AAA | IEEE 802 160 WIMAX (20018, Bms, 10MHz, QPSK, PUSC, 3CTRL) | WikaX 12.57 +8.6%
10303 | AAA | IEEE 802,168 WRWAX [31:15, Sms, 10MHz, BADAM, PUSC) WIRLAN 12.52 29.6%
10304 | AAA | IEEE B02.16¢ WIMAX (28:18, Sms, 10MHz, B20AM, PUSC) wiax 1186 [+06%
10305 | AMA | IEEE BOZ 100 WilAX (31:15, 10ms, 10MHz, B40AM, FUSC) | WIMAX 1524 | +96%
10306 | AAA | IEEE BOZ16e WLAX (20:18, 10ms, 10MHz, 8404M, PUSC) WihLAK 14,67 + 8.6 %
10307 | AAA | IEEE 802,162 WIMAX [26-18, 10ms, 10MHz, OPSK, PUSC) WibtAX 1449 | 206%
10308 | AAN | IEEE miﬁ&m{&iﬂ 10ms, 10MHz, 1B0AM, PUSC) Wik 14.46 +8.8%
10309 | AAa | IEEE 802 100 WIMAX (20:18, 10ms, 10MHz, 160AM AMC 2x3) WikLAX 14.58 +0.6%
10310 | AAA | IEEE BO2 160 WIMAX (Z0:18, 10ma, 10MHz, QPSK, AMC 2x3 WikLAK 1457 +96%
10311 | AAD | LTE-FDO {SC-FOMA, 100% RB, 15 MHz, OPSK) LTE-FDD B.06 +9.6%
10313 | AAA | IDEMN 1:3 iDEM 10.51 +06%
103148 | AAA IDEM 1:8 DEN 13.48 + 9.6 %
10315 | AAB | IEEE BOZ.11b WiFi 2.4 GHz (DSS5, 1 Mbps, Bsipc de} WLAM 1.7 06%
10316 | AAB | IEEE B02.11g WIFI 2.4 GHz (ERP-OFDM, & Mbps, S6pe da) WLAN 836 +96%
10317 | AAD | FEEE BO2.11a WIiF] § GHz (QOFDM, & Mbps, 8pc da) WLAN B.36 £06%
10352 | AAA | Pulse Wavelorm (200Hz, 10%:) Ganaric 10,00 £96%
10353 | AAA | Pulse Wavelorm [200Hz, 20%) Ganaric 699 +06%
10354 | AAA | Pulse Wavelom (200Hz, 40%) Generic .98 £96%
10355 | AAA _mm{m B%) Ganaric 222 +96% |
10356 | AMA | Pulse Wavelorm (200Hz, B0%) Ganerc 097 +06% |
10387 | AAA | QPSK Wavalorm, 1 MHz Ganaric 510 £98%
10388 | AAA_| GPSK Wavelorm, 10 Mz Generic 522 [:08% |
10386 | AAA | BA-OAM Wavefarm, 100 kHz Generic 6.27 £9.6%
10388 | AAA G&G‘M Wanvalorm, 40 MHz Goanaric 627 £ 0.8%
‘IDIDU_ AME | IEEE BO.118c WIF (20MHE, 84-0AM, B9pa da) WLAN 837 + 06 %
10401 | ARE | IEEE BOZ. 1106 WiFi (40MHz, 64-QAM, $pc do) __|WlaN 00 | 860 |=86%
10402 | AAE | IEEE BOZ.11ac WIFi (80MHz, B4-QAM, B9pe de) WLAN 1855 [296% |
10403 | AAB | COMAZD00 (1xEV-DO, Rev. 0) COMAZO00 .76 +06%
10404 | AAB | CDMAZ000 (1xEV-00, Rev, A) | comazon 377 [298%
10406 | AAB cmmmmmm;:m COMAIO00 522 £98%
10410 | AAG LTE-TDD :SC—FI::IM 1 B8, 10 MHz, OPSK, UL Sub=23.4,7.8.9) LTE-TDD T.82 : 3 Q.'EL
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10414 [ AAA | WLAN CCOF, B4-0AM, 40MHz Generic BS1 | £968%
10415 | AAA | IEEE BOZ11b WiFi 2.4 GHz [DSS5, 1 Mbps, Bapc de) WLAN 154 | +9B6% |
10416 | AAA | IEEE B02.11g WiFi 2 4 GHz [ERP-OFDM, & Mibps, B8oc de) WLAN 8.23 £0.68%
10417 | AAC | IEEE BOZ.11am WiFi 5 Gtz (OFDM, 6 Mbps, 89pc dc) WLAN 823 [194%
| 10418 | AAA | IEEE 802.11g WiRi 24 GHz (DS5S-OFDM, 6 Maps, 8pc, Longl | WLAN 81t |+96%
10419 | AAA | IEEE 802.11g WIFi 2.4 GHz [DSSS-OFDM, 6 Mbps, 80pe, Short) | WLAN 819 | :06%
10422 | AAC | IEEE 802.11n [HT Graanfinid, 7.2 Mbps, BPSK) WLAN 832 | +96%
10423 | AAC | IEEE BO211n (HT Greenfisld, 43.3 Mbps, 16-0AM) 'l"i"LAH BA7 +9.8 Tl_
10424 | AaC | IEEE 80211 (HT Greanfield, 72.2 Mbps, B4-0AM) WLAN 840 | +96%
10425 | AAC | IEEE BOZ.11n (HT Greanficld, 15 Mbps, BPSK) WLAN B4l |295%
10426 | AAC | IEEE 802.11n (MT Greenfieid, B0 Mbps, 16-CAM) WLAN 845 | +06%
10427 | AAC | IEEE 80211n (HT Greenficid, 150 Mbps, B40AM) WLAN 841 | 298%
| 10430 | AAD | LTE-FDO {OFDMA, 5 MHz, E-TM 3.1) LTE-FDD 828 | +96%
10431 | AAD | LTE-FDOD (OFDMA, 10 MHz, E-TM 3.1) B LTE-FDO B38| +98%
10432 | AAC | LTE-FOD {OFDMA, 15 MHz, E-TM 3.1) LTE-FDD 834 [+86%
10433 | AAC | LTE-FDO {OFDMA, 20 MHz, E-TM 3.1) LTE-FDO 834 | 298%
10434 | AAA | W-CDMA (BS Test MMH 1, B4 DPCH) WCDRMA BPD_ tﬂ.ﬂ_L
10435 | AAF | LTE-TDO (SC-FDMA, 1 RB, 20 MHz, OPSK, UL Sub) LTE-TDD TB2 | :95%
10447 | AAD | LTE-FDO (OFDMA, 5 Mz, E-TM 3.1, Clipping 44%) LTE-FDD 756 | +88%
10448 | AAD | LTE-FDD (OFDOMA, 10 MHz. E-TM 3.1, Clippin 44%) LTE-FDD 763 | *96% |
10449 | AAC | LTE-FDD {OFDMA, 15 MHz, E-TM 3.1, Clining 44%) LTE-FDO 751 | £06%
10450 | AAC | LTE-FOD (OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-FDO 748 | :956%
10451 | AMA | W-COMA (BS Test Model 1, 84 DPCH, Cigiping 44%) WEDMA 750 | +96%
10453 | AAD | Vulidation (Square, 10ms, ms) Test 1000 |+06%
| 10456 | AAC | IEEE 802.11ac WIF) {160MHz, 84-0AM, 885< d) WLAN 883 |196%
10457 | AAA | UMTS-FDD [DC-HSDPA) WCDMA 662 |+06%
10458 | AAA | COMAZOOD (12EY-DO, Rev, B, 2 carriars) COMAZI00 655 |=96%
10450 | AAA | COMAZ000 (1xEV-DO, Rev. 8. 3 carrlers - COMAZO00 825 | +98%
10450 | ARA | UMTS-FOD (WCDOMA, AMR] WCTIMA 238 [2956%
10451 | AAB | LTE-TDD {SC-FOMA, 1 RB, 1.4 MHz, OPSK, UL Sub) LTE-TDD TE2 | +06%
10462 | ANB_| LTE-TDD (SC-FOMA, 1 RE, 1.4 MHz, 16-GAM, UL Sutj LTE-TDD B30 | 96% |
10463 | AAB | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, B2-0AM. UL Sub) LTE-TDD 856 | +96%
10464 | AAC | LTE-TDD (SC-FDMA, 1 RE, 3 Mz, OPSK, UL Sub) LTE-TDD 782 | +86%
10465 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 Mz, 16-0AM, UL Sub) LTE-TDD 832 £96%
10466 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 Mbz, 64-CAM, UL Sub} LTE-TDD 857 | +06%
10467 | AAF | LTE-TDO (SC-FOMA, 1 RS, 5 MHz, OPSH, UL Sub) LTE-TDD 782 +0.6%
10468 | AAF | LTE-TDD {SC-FDMA, 1 RE. 5 Mz, 16-0AM, UL Sub) LTE-TDD 832 | :96%
10460 | AAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 64-0AM, UL Sub) LTE-TDD 856 | +06%
10470 | AAF | LTE-TOO (SC-FOMA, 1 RB, 10 MHz, QPSX, LIL Sub) LTE-TDD TE2 | +96%
10471 | AAF | LTE-TDD (SC-FDMA, 1 R, 10 MHz, 16-0AM, UL Sub) LTE-TDO B3z |+06% |
10472 | AAF LTE-TDD [EC-FD\‘M 1 RA, 10 MHz. B4-0AM, LI Sub) LTE-TDD B.57 +96%
10473 | AAE | LTE-TDD (SC-FOMA, 1 RS, 15 MHz. OPSK, UL Sub) LTE-TDO 7B2 | +868%
10474 | AAE | LTE-TDD {SC-FOMA, 1 R, 15 MHz. 16-QAM, UL Sub) LTE-TDD 832 |+08%
10475 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz. 64-0AM, UL Sub) LTE-TDD 857 | £956%
10477 | AAF | LTE-TOD (SC-FOMA, 1 RS, 20 MHz. 18-0AM, UL Sub) LTE-TDD 832 |+98%
10478 | AAF | LTE-TOD (SC-FOMA, 1 RB, 20 MHz, 54-0AM, UL Sub) LTE-TDD 857 | :95%
10479 | AAB | LTE-TDD (SC-FDMA, 50% RS, 1.4 MHz. OPSK, UL Sub) LTE-TDD 774 | £956% |
10480 | AAB | LTE-TDD (SC-FOMA, 50% RB, 1.4 MHz. 16-QAM. UL Sub) LTE-TDD 818 | =08%
10481 | AAB | LTE-TOD (SC-FOMA, 50% RB, 1.4 MHZ. 64-QAM, UL Sub) LTE-TDD 845 | 296%
10482 | AAC | LTE-TDD (SC-FDMA, 50% RB. 3 MHz. OPSK, UL Sub) LTE-TDD 71| +96%
10483 | AAC | LTE-TDD (SC-FDMA, 50% RS, 3 Mz, 16-0AM, Sub) LTE-TDD_ 838 |+96%
10484 | ANG | LTE-TOD (SG-FOMA, 50% RE. 3 Mz, B4-0AM, UL Sub)_ LTE-TOD 847 | 296%
10485 | AAF | LTE-TDOD (SC-FDMA, 50% RB, § MHz. OPSK, UL Sub) LTE-TDD 759 | +66% |
10486 | AAF | LTE-TOD (SC-FOMA, 50% RE. § MHz, 16-0AM. UL Sub) LTE-TDD 838 |:06%
10487 | AAF | LTE-TDD (SC-FOMA, 50% R, 5 MHz. 54-0AM. UL Sub) LTE-TDD BED | +96%
10488 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 Mz, 0PSK, UL Sub) LTE-TDD 770 | £0.6%
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10389 | AAF | LTE-TDO (SC-FOMA, 50% RB, 10 MHz, 16-0AM. UL Sub) LTETOD 831 | +06%
10480 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 Miz, 84-0AM. UL Sub) LTETDD (£86%
10491 | AAE | LTE-TDD (SC-FOMA, 50% RS, 15 MHz, QPSK. UL Sub) LTE-TOD | 774 | +96%
| 10492 | AAE | LTE-TDO (SC-FDMA, 50% RE, 15 MHz, 18-0AM. UL Sub) LTE-TDD B41 [ 206%
10483 | AAE | LTE-TDD (SC-FDMA, 50% RE, 15 MHz, 84-0AM, UL Sub) LTE-TDD BS55 | +06%
10404 | AAF | LTE-TDD (SC-FDMA, 50% B, 20 MHE, QPSK, UL Sub) LTE-TED 774 | +98%
| 1495 | ARF | LTE-TDD (SC-FDMA, 50% RB, 20 Mz, 15-0AM. UL Sub) LTE-TOD B37 | +86%
10496 | AAF | LTE-TDO (SC-FOMA, 50% RS, 20 MHz, 84-0AM, UL Sub) LTE-TDD B.54 +9.6% |
10487 | AAB | LTE-TDD (SC-FDMA, 100% RE, 1.4 MHz, OPSK. UL Sub) LTE-TDD 767 | 296% |
10498 | AAB | LTE-TOD {SC-FOMA. 100% RE, 1.4 MHz, 16-GAM, UL Sub) LTE-TOD BAD | :96%
10409 | AAB | LTE-TDOD (SC-FDMA, 100% RS, 1.4 MHz, G4-0QAM, UL Sub) LTE-TDD BEE | +96%
10500 | AAC | LTE-TDD (SC-FOMA, 100% RS, 3 MHz, OPSK. UL Sub) | LTE-TOD 767 | +96%
10501 | AAC | LTE-TDO (SC-FDMA, 100% RE, 3 MHz, 15-0AM, UL Sub) LTE-TOD B44 | :06%
10502 | AAC | LTE-TOD {SC-FDMA, 100% RB, 3 MHz. B£-0AM. LIL Sub) LTE-TOD B52 [+96%
10503 | AAF | LTE-TDO (SC-FDMA, 100% RS, 5 MHz, OPSK, UL Sub) LTE-TOD T2 | £96%
10504 | AAF | LTE-TDO (SC-FDMA, 100% RE, 5 Mz, 18-0AM, UL Sub) LTE-TOD 831 [+86%
10505 | AAF | LTE-TDO [SC-FOMA. 100% RB. 5 MHz. 64-0AM. UL Sub) LTE-TDD 854 +9.6%
10606 | AAF | LTE-TDD (SC-FDMA, 100% RS, 10 MHz, OPSK, UL Sub) LTE-TOD 774 | £96%
10607 | AAF | LTE-TOO (SC-FOMA, 100% RE. 10 MHz, 16-QAM, UL Sub) LTE-TDD B3 | +96%
10508 | AAF | LTE-TDOD (SC-FOMA, 100% RS, 10 MHz, 84-QAM, UL Sub) LTE-TDD BSS | +B6%
| 10508 | AAE | LTE-TDD (SC-FDMA, 100% R, 15 MHz, OFSK, UL Sub)_ LTE-TOD 783 | +986%
10510 | AAE | LTE-TDE {SC-FOMA, 100% RB, 15 MHEZ, 16-0AM, UL Sub) LTE-TDD B49 | +96%
10511 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, B4-QAM, UL Sub) LTE-TDD B51 | +06%
10512 | AAF | LTE-TDD (SC-FOMA, 100% RB, 20 MHz. OPSK, UL Sub) LTE-TDD 7.74 +96%
10513 | AAF | LTE-TDD (SC-FOMA, 100% RE, 20 MHz. 18-QAM, UL Sub) LTE-TOD BA2 | +0.6% |
10514 | AAF | LTE-TDD (SC-FOMA, 100% RE, 20 MHz B4-0AM, UL Sub) LTE-TDD BA5 | +06% |
10515 | AAA | IEEE BO2.11b WiFi 2.4 GHz (D355, 2 Mbps, B9pc da) WLAN 158 :5.8%
10516 | AAA | IEEE 802 11b WIF| 2.4 GHz (D555, 5.5 Mops, Sbpcda) WLAN 157 | +66% |
10617 | AAA | IEEE B02.11b WIFi 2.4 GHz (DSSS, 11 Mbps, BBpe de) WLAN 1.58 !'ﬂﬁ‘
10518 | AAC | IEEE BOZ.11a/Mh WIFi § GHz (OFDM, 8 Mbps. 980c d) WLAN B23  |[+06% |
| 10578 | AAC | 1EEE BOZ.11al WIFi 5 GHz (OFDM, 12 Mbps, Spc do} WLAN B39 | +95%
10520 | AAC | IEEE BO2.11ah WIFI 5 GHz (OFDM, 18 Mbps, S8pc de) WLAN B.12 + 5.8 %
10521 | AAC | IEEE B0Z2.11aM WIFI § GHz (OFDM, 24 Mbps, 88pc de) WLAN 797 | =96%
10572 | AAC | IEEE BOZ 1 1a/h WiFi 5 GHz (OFDM, 56 Mbps, Bpe dj WLAN BAS | 2£85%
10523 | AAC | IEEE BOZ.11aM WiFi 5 GHz (OFDM, 48 Mbps, 99p¢ de} WLAN BOB | +0.6% |
10524 | AAC | FEEE BOZ.11aM WIFI § GHz (OFDM, 54 Mbps, B8pc de) WLAN BT | =98%
10525 | AAC | IEEE B02.11ac WIFi [20MHz, MCS0, 88pc do) WLAN B36 | :8.8%
10526 | AAC | IEEE BOZ.11ac WiFi [20MHz, MCS1, BBps do) WLAN B42 | :96%
10527 | AAC | IEEE BOZ.11ac WIF| (20MHz. MCS2, 09pc de) WLAN 821 |=98%
10528 | AAC | IEEE BOZ.118c WIF (20MHz, MCS3, B8pe d) WLAN 836 | +98% |
10529 | AAC | IEEE BOZ.11ac WIF] (20MHz. MCS4, 89pc de) WLAN 838 |:98%
[Bs 10531 | AAC | IEEE BOZ.118c WIFI (200He, MCS6, Bipe da) WLAN B.43 +0E%
10532 | AAC | IEEE BOZ 11ac WIF] (20MHz, MCS7, B9pc de) WLAN 829 |£96%
| 10533 | AAC | IEEE B0Z.11ac WIF| (20MHz, MC53, Sipc do) WLAN 838 |298%
10534 | AAC | IEEE 802.11ac '-MH (408, MOS0, S89pc dc) WLAN ﬂ.lﬁ_n t0.6%
10535 | AAC | IEEE BOZ.1tac WIF (40MHz, MCS1, 99pc de) WLAN 845 | =96%
10536 | AAC | IEEE 802.11ac WIFi [40MHz, MCSZ2, 89pe de) WLAN 832 |+0E6%
10537 | AAC | IEEE B0Z.1 fac WIF [40MHz, MCS3, 8o do) WLAN 844 |206%
10538 | AAC | IEEE 802.11ac WiFi (10MHz, MCSA, 88pc dc) WLAN 854  |:96%
10540 | AAC | IEEE 802 11ac WiF (40MHz, MCSE, B9pe de) WLAN B39 +06%
10541 | AAC | IEEE 802.11ac WIFi (40MHz, MCS7, $8podc) WLAN 848 | 296%
10542 | AAC | IEEE 802.11ac WIFi [10MHz, MCS8, 99pc de) WLAN 885 [298%
10543 | AAC | IEEE BO2.11ac WIF [40MHz, MCS8, 88pc de) WLAN BBS + 0.6 %
10544 | AAC | IEEE 802.11ac WiFI (80MHz, MCS0, 99pc dc) WLAN 84T |+96%
10545 | AAC | IEEE 802.11ac WIFi (B0MHZ, MCS1, 89pc do) WLAN B85 [298%
10548 | AAC JEEEmnlcvﬂFl{m MCS2, 89pc dc) WLAN B.35 +06% |
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10547 | AAC | IEEE BO02.11ac WiFi (BOMHz, MCS3, 89pe de) - WLAN | Bas +8.8%
10548 | AAC IEEEHE.HQ;NHMHH:. MCS4, S9pc dc) WLAN BT 06 %
10550 | AAC | IEEE BO2.118c WiFi (BOMHz. MCS6, 98pa de) WLAN 8.30 +86%
10551 | AAC | IEEE B02.118c WiFl (BOMHz, MCS7, 89pe de) WLAN BS0 | +96% |
10552 | AAC | IEEE BOZ.11ac WiF) (BOMHz. MCS8, 9pc o) WLAN 842 +86%
10553 | AAC | IEEE BD2.11ac WiFl (BOMHz, MCS9, 99ps dt) WILAN B.45 iﬁ.ﬂj__
10554 | AAD | IEEE BOZ.11ac WiFl (160MMHE, MCS0, 99pc da) WLAN B.a8 +96%
10855 | AAD | IEEE BOZ.118c WiFi { 160MHE, MCS1, B9pc de) WLAN 847 [+06%
10556 | AAD | IEEE B02.110c WiFi {160MHE, MCS2, BSpc da) WLAN B.ED +06%
10557 | AAD | IEEE BOZ.11ac WiFi { 160MHz, MCS3, 88pc de) WLAN B.52 +0.6%
10558 | AAD IEEEMHH'I'MUM MCS4, 98pc de) WLAN B.E1 +06%
10560 | AAD IEEEMH&;\'MHM‘I:. Mmmm T == WLAN 8.73 + 0.8 %
10561 | AAD | IEEE BOZ.11ac WiF) (160MHz, MCST, 8pcde] WLAN 8.56 +956%
_WGEE_&D_ IEEE B02. 1 1ac VWEFI (160MHz, MCEE, 99pc dc) WILAN 8,68 +9.86 %
10563 | AAD | IEEE BOZ.11ac WiFi (160MHz, MCS0, 98pc de) WLAN 877 +9.6 %
| 10584 | AAA | |EEE BD2.11g WIFi 2.4 GHz [DSSS-DFDM, 9 Mbps, 88pc de) WLAN 825 + 8.6 %
10585 | AAs | IEEE BOZ.11g WiFi 2.4 GHz (DSS5-0FDM, 12 Mbps, Bipc do) WLAN B.A45 + 8.6 %
10566 | AAA | IEEE BD2.11g WiFl 2.4 GHz (DSS5-DFDM, 18 Mbas, 98pc de) WLAN 8.13 +9.6%
10567 | AL | IEEE B0R.11g N—F]-Z.-!: GHz EDSS_E-—OFDM,NM Sipc de) WLAN 5,00 + 9.6 %
10568 | AAA | IEEE BOZ.11g WiFi 2.4 BHr (DSSS-0FDM, 38 Mbps, B8pc de) WLAN 837 +06%
10569 | AAA | IEEE B02.11g WIFI 2.4 GHz (DS55-0FDM, 48 Mbos. S9pc de) WLAN 810 +0E%
10570 | AAA | IEEE BOZ.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbpa, 9%oc de) WLAN 8.30 + 8.6 %
10571 | AAA | IEEE BDR.11b WIF 2.4 GHz (DSSSE, 1 Mbps, 90ps: de) WLAN 1.88 + 86 %
10572 | AsA | IEEE BOZ.11b WiFi 2.4 GHE (DS35. 2 Mbps, B0pe de) WLAN 1.89 +86%
10573 | AAA | |IEEE BO2.11b WiFi 2.4 GHz (DS5S, 5.5 Mbps, B0pc de) WLAN 1.06 + 8.6 %
10574 | AAA | IEEE BO2.110 WIFI 2.4 GHz (D555, 11 Mibps, 80pe do) WLAN 1.88 + 8.6 %
1057E | AAA | IEEE BD2.11g WiFl 2.4 GHz (DSSS-0FDM, 8 Mbps, 90pc da) WLAN 858 +89.6%
10576 | AAA | IEEE B02.11g WIFi 2.4 GHz [DS55-OFDM, 9 Mps, 80pcda) | WLAN [ 860 [ +068% |
10577 | AAA | IEEE BOZ.11g WiFi 2.4 GHz (DS8S5-OFDM, 12 Mbps, Blpe de) WLAN B.70 + 0.6 %
10578 | AAA IEEEWH;WFI!-‘WI{DSSS-OFEH 18 Mbps, S0pc dc) WLAN .40 +96%
10579 | AMA | IEEE BO2.11p WIFl 2.4 GHz (DS55-OFDM, 24 Mibps, B0pc de) WLAN 8.38 + 8.6 %
10580 | AAA | IEEE BD2.11g WiFi 2.4 GHz (DSES-0FDM, 38 Mbps, S0pc do) WLAN B.76 + 8.8 %
10581 | AMA IEEEM1_!"11"'@FI2-IM[D55E-OFM dsmpa..'mp{:dnl WLAN B8.35 + 8.6 %
| 10582 | AAA | IEEE B02.11g WIFi 2.4 GHz (DSSS-DFOM, 54 Maps, 80pe de) WLAN BT +96%
10583 | AAC | IEEE BOZ,11a/h WIFi 5 GHx (OFDM, & Mbps. S0pc de) WLAN 850 + 8.8 %
10584 | AAC | IEEE BO2.11a/ WiFI 5 GHz (OFDM. 9 Mbps, 90pe de) WLAN BED +0.6%
10585 | AAC | IEEE BOZ.11a/h WiFi 5 GHz (OFDM, 12 Mops, Dipe de) WLAN 8.70 +0.8%
10586 | AAC | IEEE BD2.11aMh WiFi & GHzx [OFDM, 18 Mbps, Bipc do) WLAN — 849 + 8.6 %
105687 | AAC | IEEE BO2.11wh WiFi 5 GHz (OFDM, 24 Mbps, Bipe de) WLAN B.36 +9.68%
10588 | AAC | IEEE B02.110M WiFi 5 GHz (OFDM, 36 Mbps, Blpo do) WLAN B.76 + 8.6 %
10569 | AAC | IEEE B02.11aM WIFI 5 GHz (OFDM. 48 Mbps, Bipc do) WLAN 8.35 +9.6 %
10580 | AAC | IEEE BOZ.11aMh WiFi 5 GHz (OFDM, 54 Mbps, B0pe de) WLAN BET + 8.6 %
10501 | AAC | |EEE BO2.11n (HT Mixed, 20MHz, MCS0, 80pc da) WLAN 8,63 +8.6%
10562 | AAC | IEEE B0Z.11n (HT Maced, 20MHz, MCS1, 8pc da) WLAN 879 |+96%
10583 | AAC | IEEE BO2.11n (HT Mixed, 20MHz, MCS2, S0pc do) WLAN 864 + 8.6 %
10504 | AAC | IEEE 802.11n (HT Mixed, J0MHz, MCS3, S0pc dc) WL.!'N 8.74 + 8.6 %
| 10595 | AAC [ IEEE 802110 (HT Mized, 20MHE, MCS4, 80pc de) WLAN B.74 +9.6%
10586 | AAC | IEEE BOZ.11n (HT Mixed, 20MHz, MCSS, Slpc do) WLAN ) 871 +0.6%
10587 Mﬂ: IEEE 802.11n (HT Mixed, 30MHz, MCSS, B0pc de) WLAN B8.72 £06%
10508 | AAC | IEEE 802.11n (HT Mixed, 20MHz, MCS7, 80pc de) WLAN 8.50 +8.6%
10509 | AAC | IEEE 832.11n (HT Mixed, 40MHz, MCS0, 00pcde) WiAN |87 [ +86%
10600 | AMC | IEEE B02.11n (HT Mixed, 40MHz, MCS1, Bipc de) WLAN 8.88 +96%
10601 | AAC | IEEE 802.11n (HT Mixed, 40MHz, MCS2, 80po de) WLAN B.82 +0.6%
10602 | AAC | IEEE 802.11n (HT Mixod, 40MHz, MCS3, 80pc de) WLAN B94 [+06%
10603 | AAC | IEEE 80Z.11n (HT Mixed, 40MHz, MCS, 20pe de) WLAN 0,03 +9.6%
10604 | AAC | IEEE 802.11n (HT Mixod, 40MHz, MCSS, 80pc do) WLAN B.76 + 0.6 %
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| 10605 [ AAC [ IEEE BOZ11n [HT Mixed, S0MHz, MCS6, 80pc de) WLAN 887 |+88%
10806 | AAC | IEEE 802.11n (HT Mixed, 40MHz, MCST, 90pc dc) WLAN BEZ | *96%
10607 | AAC | IEEE BOZ 113c WiFi (20MHz, MCS0, B0pe dc) WLAN 864 £ 0.6%
10608 | AAC | IEEE BOZ. 1 Tac WIFl (20MHz, MCS1, 80p< dc) WLAN B77_ | t86% |
10809 | AAC | IEEE BUZ.11ac WIF| (20MHz, MCS2. B0pe do) WLAN B.AT £96% |
10610 | AAC | IEEE BOZ.11ac WiF (20MHz, MCS3, 80pe dc) WLAN B7B_ | :96%
10611 | AAG | IEEE BO2.1 1ac WIF| (20MHz, MCS4, B0ps 06 WLAN B70 | +96%
10612 | AAC | IEEE BO2.11ac WiF] (20MHz, MCS5, D0pc o) WLAN EJ_?_ ik 96 %
10613 | AAC | IEEE BOZ.11mc WiFi (20MHz, MCS6, 80pc do) WLAN BOd [:96%
10614 | AAC | IEEE BO2.11ac WiFi [20MHz, MCS7, 80pc de) WLAN B50 [+96%
10615 | AMC | IEEE 802.11ac WIF (20MHz, MCS8, Bpe de) WLAN BEZ [+98%
10616 | AAC | IEEE BOZ.11ac WiFl (#0MHz, MCS0, BOpe de) WLAN 882 |[+96% |
10617 | AAC | IEEE BO2.11ac WiFl (40MHz, MCS1, 80pc ¢c) WLAN BB | *06% |
10618 | AAC | IEEE B02.11ac WIF (40MHz, MCS2, D0pc de) WLAN B58 | +98%
10619 | AAC | IEEE B0Z.11ac WiF| (40MHz, MCS3, 30pe d2) WLAN BBE | +96%
10620 | AAC | IEEE B0Z.11ac WIF| (40MHz, MCS4, 80ps o) WLAN BE7 | +96%
10621 | AAG | IEEE BOZ. 118 WiFi (40Mrz, MGS5. B0pe o) WLAN BT7 | +96%
10622 | AAC | IEEE BOZ.11ac WiFl (40MHz, MCS0. 80p< o} WLAN BGE | +36%
10623 | AAC | IEEE BOZ.11ac WIF| (40MHz, MCST, B0p< oc) WLAN BA2 | 208%
10524 | AAC | IEEE BOZ 1 10¢ WIF (4DMH2, MCS8, B0pc oc) WLAN BIE | +96%
10525 | AAC | IEEE BO2.11ac WiF (40MHz, MCSS, B0p< de) | WLAN 896 | :08% |
10626 | AAC | IEEE BOZ 11ac WWiFi (B0MHz, MCS0, 80ps de) WLAN BEI | :98%
10627 | AAC | IEEE BO2.11ac WiFl [B0MHz, MCS, B0pc de) WLAN 488 +96% |
10628 | AAC | IEEE BOZ 11ac WIFi (BOMHz2, MCSZ. 80pe de) WLAN BTl | +86% |
10620 | AAC | IEEE BOZ.11ac WiFl (BOMHz, MCS3, 90pa do) WLAN 885 | +96%
10630 | AAC | IEEE BOZ.11ac WiF| (BOMHZ, MCSA, B0ps oc) WLAN BT2 | 296%
10631 | AAC | IEEE BOZ.11ac WiFi {80MHz, MCS5, 00pc dc) WLAN BBl | +86%
| 10632 | AAC | [EEE B02.118c WIFI [80MHz, MCSE, Bipc de) WLAN ~ |BF4 [ +06%
10633 | AAC | FEEE BOZ.11ac WiFi [B0MHz, MCS7, B0pe de) WLAN BBA | $06%
10634 | AAC | IEEE BOZ.11ac WIFl (BOMIHz, MCS8, B0pc do) WLAN BB0 | +96%
10835 | AAC | IEEE BO2.11ac WIFI (B0MHZ, MCS0, BOpe de) WLAN 281 +06%
10636 | AAD | [EEE BO2.11ac WIF] (180MHz. MCS0, S0pc d) WLAN BBI | +96%
10637 __MD I'EEEMZ.HH'U\HH[!MHH:EIWH&} WLAN 8.4 = 0.6 %
10636 | AAD | |EEE B0Z.11ac WIFi (160MHz, MCSZ, Bpe do) WLAN BEE | +96%
10630 | AAD | IEEE BOZ.11ac WiF] (180MHz. MCS3, 80pc do) WLAN B85 | :08%
10640 | AAD | IEEE B0Z.118c WIF| (180MHz, MCS4, 80pc de) WLAN B.98 £06%
10641 | AAD | IEEE BOZ.11ac WIF (160MHz. MCS5, 90pc de) WLAN 906 | +06% |
10642 | AAD | IEEE B0Z.11ac WIF (160MHz. MCS8, Blpc de) - WLAN 806 | +96%
10643 | AAD EEEHIZ.HH\MHUM MCS57, Blpe de) WLAN B8 £06%
10644 | AAD | IEEE BOZ.11ac WIFi (160MHz, MCS8, S0pc do) WLAN 805 | :06% |
10645 | AAD | IEEE BOZ.11ac WiFl (160MHz, MCS, B0pc de) WLAN 811 |$96%
10846 | AAG | LTE-TDD [SC-FOMA, 1 RB. 5 MHz. OPSK, UL Sub=2.7) LTE-TOD 1106 | +96%
10647 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, OPSK. UL Sub=2.T) LTE-TDD {1188 [+06%
| 10648 | AAR | COMAZD0O (1% Atvancad) CDMAZ000 345 | +96%
10852 | AAE | LTE-TDOD (DFDMA, B MHz E-TM 3.1, Clipping 44%) LTE-TOD 691 | +96%
10653 | AAE | LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, Clipping 44%} LTE-TOD 742 | 20E%
10654 | AAD | LTE-TOD (OFDMA. 15 MHz, E-TM 3.1, Clipping 44%) LTE-TOD 606 | +96%
10655 | AAE | LTE-TOD [OFDMA, 20 MHz, E-TM 3.1, Clipping 44%) LTE-TOD 721 [968%
10658 | AAA | Puise Waveform (200442, 10%) Tast 1000 |£96%
10650 | AAA | Pulse Wanelorm (200Hz. 20%) Tast 600 | +908%
10660 | AAA | Pulss Woveform (200Hz #0%) | Test 388 | $96%
10661 | AAA | Pulse Wavelorm (200, B0%) Tasl 222 |+96%
10662 | AAA | Pulse Wavetorm (200Hz, B0%) Test D97 [+96%
10670 | AAA | Blusioalh Low Enemy Busiooth 219 | +96%
10671 | AAC | |EEE 802.11ax (20MHz, MCS0, 90p< de} WLAN 508 | +96%
10672 | AAC | IEEE B02.1%ax [20MHz MCS1, 90pc de) WLAN B57 | +96%
Celificats Mo: EX3-7412_Apr22 Page 18 of 24
Report File No :  F690501-RF-SAR000264-A2 Date of Issue : ~ 2023-02-07

(Al SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

SAR7081-04 (2020.12.15)(0) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 19/76
EX30V4- 5M:T412 April 29, 2022
[ 10673 | AAC | IEEE BOZ.11ax (20MHz, MCS2, B0pc ) WLAN 878 [206%
| 10674 | AAC | IEEE BOZ 1 1ax (20MHz, MC53, BOpC o) WLAN B.74 + 96 %
10675 | AAC | IEEE B02.11ax (20MHz, MCS4, Blpc de) WLAN 890 +0.6%
10676 | AAC | IEEE 802 11ax (20MHz, MCSS, B0pcdel WLAN 877 |296%
10677 | AAC | IEEE 8021 ilul {ZQIH'!. MCS8, Bipe da) WLAN B.73 3 B.Bj.___
10678 | AAC | IEEE BOX11ax (20MHz, MCST, Bloc de) WLAN B.T8 29.6%
10678 | AAC | IEEE B02.11ax (20MHz, MCS8, BOpe oc) WLAN B.80 £96%
10660 | AAC | IEEE B02.11ax (20MHz, MCS8, S0pc de) WLAN BB | :06%
10681 | AAC | IEEE BOZ.11ax {Z0MHz, MC310, Bipc de) WLAM B.62 + 906 %
10682 | AAC | IEEE B02.11ax (20MHz, MCS11, Bipc do) WLAN 883 $96%
10683 | AAC | IEEE 802118 (20MHz, MCS0, B8pc da) WLAN B.42 £+ 9.6 %
10684 | AAC | IEEE BOZ.11ax (20MHz, MCS1, 80pc da) WLAN 8.26 +06%
10685 | AAC IE_EE BO2.1 1ax (FMHz, MCS2, Gac do) WLAN B33 + 0.6 %
10686 | AAC | IEEE BO2.11ax (20MHz, MCS3, Bipe da) WLAN 8.28 £96% |
10687 | AAC | IEEE BO2.1 18 (20MHz, MCE4, Blpc de) WLAN B.45 :0E%
10668 | AAC | IEEE A02.11ax (20MHz, MCS5, Bpc do) WLAN 820 [+96%
10680 | AAC | IEEE B02.1 Tax (20MiHz, MCES, Bipc da) WLAN B.55 t&ﬂ'&
1DBE0 | AAC | IEEE 802.11ax [20MHz, MCS7, B9pc dc) | WiAN 820 [+96% |
10681 | AAC | IEEE 802.11ax (20MHz, MCSE, 98pc de) WLAN 8.25 +06%
“_ﬂﬁﬂ AALC IEEEM‘ZHI:EMMSEMM WLAN 828 £9.6%
10693 | AAC | IEEE 802 11ax (20MHz, MCS10, O9pe de) WLAN 825 +96%
10684 | AAC | IEEE BOZ 11ax (20MH:, MCS11, 88pc de) WLAN B.57 £858%
10695 | AAC | IEEE B2.11ax (40MHz, MCS0, Bpc de) WLAN B78 | £96% |
10696 | AAC | IEEE 8021 fax (400MHz, MCS1, Ohpa o) WLAN B:81 £0.8%
10657 | AAC | IEEE 802 11ax (40MHz, MCS2, B0pc de) | wian B61 | +096% |
10658 | AAC | IEEE A02.11ax (40MHZ, MCS3, B0pe dc) WLAN BB £906%
10689 | AAC | IEEE BOZ 11ax (400Hz, MCS4, BOpc da) WLAN BB2 tu'.l'.___
10700 | AAC | IEEE 802.11ax (408Hz, MCSS, S0pc da) WLAN B.73 £06%
1&?&1 AAC | IEEE B02.1 Tax (400MHz, MCSE, B0pc do) WLAN B.BE tHE8%
| 10702 | AAC | TEEE B0Z.11ax (40MHz, MCST, B0pc do) WLAN B0 [+96%
10703 | AAC | IEEE BOZ. 1 tax (40MHz, MCS8, Bipc do) WLAN 8.82 +98%
10704 | AAC | IEEE BO2.1 1ax [40MHz, MCSD, Bpc ) _ | wian 856 |+06%
10705 | AAC | IEEE BOZ11ax (40MHz, MCS10, S0pc de) WLAN BED £96%
10706 | AAC | IEEE 802, 11ax (400MHz, MCS11, 80pc de) WLAN .66 + 006 %
10707 | AAC | IEEE 8021 Tax (40MHz, MCS0, Sipc da) WLAN 832 06%
10708 | AAC | IEEE BOZ11ux (40MHz, MCS1, 88pc de) WLAN 855 +95%
10709 | AAC | IEEE BOZ.11ax (40MHz, MCS2, fipc da) _ |weam B.33 £96% |
| 10710 | AAC | IEEE 02 11ax (40MHz, MCS3, S0pe de) WLAN 820 | 296% |
10711 | AAC | IEEE BO2.11ax (40MHz, MCS4, 89pc da) WLAN B30 +08%
10712 | AAC | IEEE BOZ.118x {MLE. f9pc da) WLAN BET $96%
10713 | AAC | IEEE BOZ.11ax (40MHz, MCSE, S8pc do) WLAM 833 +96%
10714 | AAC | IEEE BOZ.11ax (40MHz, MCST, $9pc de) | wean o2 |z96%
10715 | AAC | [EEE BO2.11ax [40MHz MCSE, Sipc do) WLAN 845 £06%
10716 | AAC | IEEE BO2.11ax (40MHz, MCSE, S9pc da) WLAN 830 +98%
| 10717 | AAC | IEEE BOZ.11ax (408MHz, MCS10, S8pc de) WLAN B.48 +06%
10718 | AAC | IEEE BOZ.11ax (40MHz2, MCS11, 89pe de) WLAN 824 £ 0.6%
10719 | AAC | IEEE BOZ.110x (BIMHz. MCSD, Blpc de) WLAN 881 +98%
10720 | ANC IE_EE BOL.11ax (B0MHz, MCS1, Bpc da) WLAN 887 +96%
10721 | AAC | IEEE BOZ.118x (B0MHEz, MCS2, B0pe da) WLAM B.76 £DE%
10722 | AAC | IEEE BOZ2 11ax [RBIMHz, MCS3, 80pc do) _ |waN Tss5 [+086%
10723 | AAC | IEEE BO2.11ax (B0MHz, MCS4, B0pc de) WLAN 8.70 206%
10724 | AAC |EEEBtn11u{auhH:.m.?.ﬁ.mp:dnr WLAN 8.80 + 96 %
10725 | AAC | IEEE BO2.1Vax (B0MHZz, MCSE, B0pc da) | WaN B.74 + 6006 %
| 10726 | aac | IEEE BO0Z.11ax (80MHz. MCS7. 90pc de) WLAN 8.72 £068%
10727 | AAC | IEEE B02.1%ax (B0MHz. MCSE, 80pe de) WLAN BG6 [ +96%
10728 | AAC | IEEE B02.11ax (80MHz. MCS0, 00pcdo) WLAN 865 |+96%
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10729 | AAC | IEEE B0Z.T1ax {80MHz. MCS10, Blpc da) WLAM 864 8.6 %
10730 | AAC | IEEE BOZ.11ax (BOMHz, MCS11, B0pe de) WLAN 8.67 + 8.6 %
10731 | AAC | IEEE 802.11ax (80MHz. MCS0, Siipc do) WLAN B4z +86% |
10732 | AAC | |EEE 802.114ax (80MHz. MCS1, BEpe da) WLAN 846 £06%
10733 | AAC | IEEE B02.11ax (80MHz, MCS2, S8pc dao) WLAN 840 +06%
10734 | AAC | IEEE 802.11ax (80MHz, MCS3. 88pc do) WLAN 8.25 £ 0.6%
10735 | AAC | IEEE 802.11ax (80MHz, MCS4, B0pe de) WLAN 833 + 0.6 %
10736 | AAC | IEEE 802 11ax (80MHz, MCSS, Bpc da) WLAN B2r +0.6 %
10737 | AAC | IEEE BOZ.11ax (B0MHz, MCS8, B8pc de) WLAN 836 | +06%
10738 | AAC | IEEE B0Z.11ax (B0MHz. MCST, 8pc do) WLAN B4z £0.6%
10739 | AAC | IEEE B0Z 11ax (80MHz, MCSE, BBnc da) WLAN B.20 + 0.6 %
10740 | AAC | IEEE 802 11ax (BOMHr, MCS8, 8Bpc da) WLAN B.48 +0.6%
10741 | AAC | IEEE 802.11ax (80MHz. MCS510, Silpc do) WLAN B840 +8.6%
10742 | AAC | IEEE BOZ2 11ax (B0MHz. MCS11, SHpc de) WLAN B43 +86%
10743 | AAC | IEEE 802.11ax (160MHz, MCS0, Spc d) WLAN B.94 +8.6%
10744 | AAC | |EEE 802 t1ax (160MiHz, MCS1, S0pc de) WLAN 9,16 +886%
10745 | AAC | IEEE 802.%1ax (160MHr, MCS2, Sdpc do) WLAN 883 + 8.6 %
10746 | AAC | IEEE 802.11mx (160MHz, MCS3, S0pc de) WLAN 911 +06%
10747 | AAC | IEEE BO2.11ax {160MHz, MCS4, 80pc de) WLAN .04 +9.6%
10748 | AAC | IEEE 802.11ax (160MHz, MCSS, B0pc da) I WLAN | 893 | +96%
10748 | AAC | IEEE BOZ 11ax {1B0MHz, MCSB, Blpc de) WLAN B.80 £96%
10750 | AAC | |EEE 802.11ax {160MHz, MCST, Blpc do) WLAN 879 | +96%
10751 | AAC | IEEE 802.11ax (160MHz, MCS8, Bpc de) WLAN 882 + 9.6 %

10752 | AAC | IEEE B0Z.11ax (180MHz, MCSS, Bpcda) WLAN 881 | +98% |
10753 | AAC | IEEE BOZ.11ax (160MHZ, MCS10, Bopc do) WLAN 4,00 +06%
10754 | AAC | IEEE 802.11ax [180MHz, MCS11, B0pc de} WLAN B.04 £9.6%

| 10755 | AAC | IEEE 802.11ax (160kHz, MCS0. Bpc do) WLAN B.64 £ 006 %
10758 | AAC | IEEE BOZ.11ax {160MH2. MCS1, B9pc de) WLAN 8.7 £0.6%
10757 | AAC | IEEE 802.11ax (160MHz, MCSZ, S9pc do) WLAN 877 | +86% |

| 10758 | AAC | IEEE 802.11ax | 180MHz, MCS3, Bipc de) WLAN B.68 £06%
10759 | AAC | IEEE 802.11ax (160MHz, MCS4, 88pc dc) WLAN 8.58 06 %
10760 | AAC | IEEE S02.11ax {160MHz, MCSS, Sfoc da) WLAN 849 +86%
10781 | AAC | IEEE BOZ2.11ax {160MHE, MCSE, BBpc da) WLAN B.56 0.6 %
10762 | AAC | IEEE 802.%1ax (1600Hz, MCST, Silpc do) WLAN B.49 +0.6%
10763 | AAC | IEEE 802 t1ax (160MHz, MCSE, finc da) WLAN £.53 £9.6%
10764 | AAC | IEEE 802 11ax (160MHz, MCSE, Spc do) WLAN 8.54 +0.6 %
10765 | AAC | IEEE B02.11ax | 160MHz, MCS10, 99pc de) WLAN B.54 £06%
10766 | AAC | IEEE 802.11mx {160MHz, MCS11, 88p: de) WLAN 851 + 8.6 %
10767 | AAE | 5G NR (CP-OFDM. 1 RE, § MHz, OPSK_ 15 kHz) SGNRFRITDD | 799 |+06%
10768 | AAD | 5G NR (CP-OFDM. 1 RE, 10 MHz. OPEK, 15 kHz) S5GNRFRITDD | BD1 £0.6%
10768 | AAD | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 15 kMz) 50 NRFR1TDD | 801 +8.6%
10770 | AAD | 5G HR (CP-OFDM. 1 RB, 20 MHz, QPSK, 16 kHz) SGNRFRITDD | 802 +98%
10771 | AAD | 5G NR (CP-OFDM, 1 RB, 25 MHz, OPSK, 15 kHz) 5G NR FRI TDD | 802 +86%
10772 | AAD | 5G NR (CP-QFDM, 1 RE, 30 MHz, QPSK, 15 kHz) SGNRFRITDD |B23 |+96% |
10773 | AAD | 5G NR [CP-OFDM. 1 REB, 40 MHz. OPSK, 15 kHz) SGMRFRITDD | 803 £0.6%
10774 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 15 kHz) 5G MR FR1 TDD | 8.02 + 8.6 %
10775 | AAD | SGNR [CP-OFDM, 50% RBE. SMHz OPSK 15 kHz) | SGHNRFRITOD | 831 +86%
10776 | AAD | 5G NR (CP-OFOM. 50% RB, 10 MHz, OPSK, 15 kHz) SGMRFRITOD | 830 | £9.6%
10777 | AAC | 5G NR (CP-OFDM, 50% RS, 15 MMz, OPSK, 15 kHz) 5G MR FR1TDD | &30 +8.6%
10778 | AAD | 5G KR (CP-OFDM, 500 RB. 20 MHz, OPSK, 156 kHz) S5GMNRFR1TOD | 834 + 0.6 %
10778 | AAC | 5G NR (CP-OFDM. 50M% RB, 25 MHz, OPEK, 15 kHr) S5GMRFRI1TDD | 842 +0.6%

| 1o7en | AAD 50 MR (CP-OFDM, 507% RB. 30 MHz, OPSK, 15 kHr) S5GNRFRITOD | 838 +8.6 %
10761 | AAD | 5G NR (CP-OFDM, 50% RE. 40 MHz, OPSH, 15 kHz) SGMNRFRITDD | 838 + 0.6 %
107EZ | AAD | 5G NR (CP-OFDM, 50% RB, 50 MHz, QFSX, 15 kHz) SGNRFRITDD | 843 £86%
10783 | AAE | 5G NR (CP-OFDM, 100% RE, § Miz, OPSK, 15 kHr) SGNRFRITDD [831 | +86% |
10764 | AAD | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 15 kHz) SGNRFRI TDD | 8.29 0.6 %
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10785 | AAD | 5G MR [CP-OFDM, 100% RB, 15 MHz OPSK, 15 kMz) SGNRFRITOD |B40 |296%
10786 | AAD | 5G NR (CP-OFDM, 100% RB, 20 MHz, GPSK, 15 kHz) SGNRFRI1TOD 835 [+98%
10787 | AAD | 5G NR (CP-OFDM, 100% RB, 25 MHz, OPSK, 15 kHz) 5GMNRFR1TDD | 8.44 +8.6%
10788 | AAD_| 56 MR [CP-OFDM, 100% RE, 30 MHz, OPSK, 15 kHz) SGNRFRITDD |B83% |296%
10789 | AAD | 5G NR (CP-OFDM, 100% RB, 40 MHz, OFSK, 15 kHe) 56 NRFR1 TDD | B37 +86% |
10790 | AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 15 kHz) SGNRFRITOD |838 |286%
10781 | AAE | 506 NR (CP-OFDM, 1 RS, 5 MHz, OPSK, 30 kHe) SGNRFRITDD | 783 |[+98%
10702 | AAD | 5G NR [CP-OFDM, 1 RE, 10 MHz, QPSK, 30 kHz) SGNRFRITDD |792 |296%
10793 | AAD | 5C MR (CP-OFDM, 1 RS, 15 MHz, QPSK, 30 kHz) SGNRFRITOD |795 |=08%
10704 | AAD | 5G NR (CP-OFDM, 1 RB, 20 MHz, OPSK, 30 kHz) SGNRFRITDD |782 |=296%
10795 | AAD | 5G NR [CP-OFDM, 1 RE, 25 MHz, OPSK, 30 kHz) SGNRFRITOD |784 | £96%
107868 | AAD SGDR[CPOFW 1 RB, 20 MHz, QPSK, Sﬂlﬂﬂ] 5G NR FR1 TDD _Tﬂ 19&
10757 | AAD | 5G WR [CP-OFDM, 1 RB, 40 MHz, OPSK, 30 kHz) 5G NRFR1TDD | 8.01 +96%
10758 | AAD | 5G NR (CP-OFDM, 1 RE, 50 MHz QPSK, 30 kHz) SGNRFRITDD | 789 |+96%
10700 | AAD | 5G NR (CP-OFDM, 1 R, 60 MHz. OPSK, 30 kHz) SGNRFRITDD |[793 |=236%
10801 | AMD | 50 MR (CP-OFDM, 1 RB, B0 MHz OFSK, 30 kHz) SGNRFRITDD | 789 |[+06%
10802 | AAD | 5G MR (CP-OFDM, 1 RS, 90 MHz, GPSK, 30 kHz) 5GNRFR1TDD | 7.87 +0.6%
10803 | AAD | 50 NR (CP-OFDM, 1 /i, 100 MHz, PSR, 30 kHz) SGNRFRITDOD [793 |+08% |
10805 | AAD | 5 NR {CP-OFDM, 50% B, 10 MHz, QPSK, 30 kHz) SGNRFRITDD [B34 |296%
| 10806 | AAD | 5G NR [CP-OFDM, 50% RB, 15 MHz, OPSK, 30kHz) | SGHNRFRITOD | 837 |+896%
10809 | AAD | 5G NR (CP-OFDM, 507% RB, 30 Miz, OPSK, 30 kHz) S5GNRFR1TDD | 8.34 £96%
10810 | AAD | 5G MR (CP-OFDM, 50% RB. 40 MHz, OPSK, 30 kHz) 5GNRFR1TDD | 834 +8.6%
10812 | AAD | 50 NR {CP-OFDM, 50% RS, B0 Mz, OFSH, 30 kHz) SGNRFRITDD |B35 |+96%
10817 | AAE | 5G NR (CP-OFDM, 100% RE, 5 MHz, OPSH, 30 kHz) SGNRFRITDD |835 [2968%
10818 | AAD | 5G NR [CP-OFDM, 100% RE, 10 MHz, QPSK, 30 kHz) 56 NRFR1TDD | 8.34 +06%
10818 | AAD EGNR[CFOF[II,1W'&RH,1EWZ.D‘P‘S’K.NW! 53 MR FR1 TDD B33 +0.8%
10820 | AAD | 5G NR (CP-OFDM, 100% RE, 20 MHz. QFSK, 20 kHz) SGNRFRITOD [B830 |x06%
10821 | AAD_| 5G NR ([CP-OFDM, 100% RE, 25 MHz, GPSK, 30 kHe) 5GMNRFRI TDD | 841 +06%
10822 | AAD | 5G MR (CP-OFDM, 100% RE, 30 MHz. OFSK, 30 kHz) 5GMNRFR1TDD | 8.41 £56% |
10823 | AAD | 5G NR (CP-OFDM, 100% RB. 40 MHz. QPSK, 30 kHz) SGNRFRITDD 836 [=96%
10824 | AAD | 5G NR (CP-OFDM, 100% B, 50 MHz, OPSK, 30 kHz) SGNRFRITDD |83 |2956%
10825 | AAD | 5G NR [CP-OFDM, 100% RE, 60 MHz, QPSK, 30 kHz) 5G MR FR1TDO | .41 +06%
10827 | AAD | 50 NR ([CP-OFDM, 100% RB, B0 MHz, OPSK, 30 kiz) SGNRFRITDD |84z |296%
10826 | AAD | 5G NR (CP-OFDM, 100% RB, B0 MHz. QPSK, 30 kHz) SGNRFRITDD |B43 | +86%
10828 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, GPSK, 30 kHz) SGNRFRITDD [B840 |=296%
10830 | AAD | 5G Nt (CP-OFDA, 1 R, 10 MHz, OPSK, 60 kHz) SGNRFRATDD |763 |208%
10831 | AAD | 5 NR [CP-OFDM, 1 RE, 15 MHz, GPSK, 80 kHz) SGNRFRITDD | 773 |[2668% |
10832 | AMD | 5G MR (CP-OFDM, 1 AB, 20 MHz. QPSK, 60 kHz) SGNRFR1TDD | 7.74 86 %
10833 | AAD | 5C MR (GP-OFDM, 1 RB, 25 MHz, QPSK, B0 kiiz) SGNRFRITDD |[7.70 |296%
10834 | AAD | 6G NR (CP-OFDM, 1 RB, 30 MHz, OFSK, 60 kiz) SGNRFRITDD | 775 |296%
10835 | AAD | 5G NR (CP-OFDM, 1 RE, 40 MHz, OPSK, 60 kHz) SGNRFRITDD | 770 [+068%
10836 | AAD | 5 NR (CP-OFDM, 1 RB, 50 Mz, OPSK, 60 kHz) SGNRFR1TDD | 788 | $96%
10837 | AAD | 5G MR (CP-OFDM, 1 RB, 60 MiHz, OPSIC 60 kHz) SGNRFRITOD |7688 [2968%
10B39 | AAD | 50 NR (CP-DFDM, 1 RE, 80 MHz, QPSK, B0 kiz) SGNRFRITDD | 770 | £98%
10840 | AAD | 5G NR (CP-OFDM. 1 R, 90 MHz. QPSK, 60 kHz) SGNRFRITDD | 767 |2968%
10841 | AAD | 5G MR (CP-OFDM. 1 REB, 100 MHz, OPSK, 60 kHz) SGNRFR1TOD | 7.71 +968%
10843 | AAD | 5G NR (CP-OFDM, 50% RS, 15 MHz, OPSK, B0kHz) | SCNRFRITDD | BA43 | +98%
10844 | AAD | 5G NR (CP-OFDM, 50% RE, 20 MHz, OPSK, 60 kHz) SGNRFR1TOD | A.34 +96%
10B46 | AAD | 5G NR (CP-OFDM, 50% RB, 30 MHz, OPSE, &0 kHz) SGNRFRI1TDD | 8.41 +96%
10854 | AAD | 5G NR {CP-OFDM. 100% RB, 10 MHz, OPSH, B0 kHz) SGNRFR1TDD [B34 [:208%
10855 | AAD | 5G NR (CP-OFDM, 100% RB, 15 MHz, OPSK, 60 k) SGNRFRITDD |B836 |=298%
10856 | AAD | 50 NR {CP-OFDM, 100% RB, 20 MHz, OPSH, 60 kHz) SGNRFRITDD | 837 |:08%
10857 | AAD | GG MR (CP-OFDM. 100% RE, 25 MHz. OPSK, 60 kHz) SGNRFRITDD |835 |:08%
10858 | AAD | 5G NR (CP-OFDM. 100% RB, 30 MHz, GPSK, 60 kitz) SGNRFRITDD |B36 |=298%
10858 | AAD | 5G NR (CP-OFDM, 100% RB, 40 MHz, OFSK, 80 kHz) SGNRFR1TOD | 8.34 £96% |
10860 | AAD | 5G NR (CP-OFOM, 100% RB, 50 MHz, QPSK, 60 kHz) SGNRFR1TDD | 8.41 +06%
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10861 | AAD [ 56 NS (CP-OFDM. 100% RB, 60 MHz, OPSK. 60 kHz) SGNRFRITDD [840 | :06% |
10863 | AAD | 5G NR (CP-OFDM. 100% RSB, 30 Mz, QPSK, 60 kHz) SGNRFRITDD |841 | +96%
10864 | AAD | 5G NR [CP-OFDM, 100% RE, 90 Mz, OPSK, 80 kHz) SGNRFRITDD |837 |+06%
10865 | AAD | 506 N (CP-OF DM, 100% RB, 100 MHz, OPSK, 80 kHz) SGNRFRITOD [841 |+06%
10866 | AAD | 5G NR (DFT-5-OFDM, 1 RS, 100 MHz, GPSK_ 30 kHz) SGMRFRITDD 568 |:06% |
1086E | AAD | 56 NR (DFT-s-OFOM, 100% RB, 100 MHz, OPSK, 30 kHz) SGMRFRITDD |580 | +06%
10860 | AAD | 5G NR (DFT-3-DFDM, 1 RB, 100 MHz, QPSH, 120 kHz) SGNRFRZTDD |575 [+96%
10870 | AAD | 5G NR (DFT-5-OFDM. 100% RB, 100 MHz. QPSK, 120 kHz) SGMNRFRZTOD |5B6 | +0.6%
10871 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 160AM, 120 kHz) SGNRFRZTDD | 575 [+96%
10872 | AAD | 5G NR (DFT-s-OFDM, 100% RE, 100 MHz, 160AM, 120 kHz) SGNRFRZTDD [652 [+06%
10873 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz. B40AM, 120 kitz) 5G NRFRZTDD | 661 £ 0.6 %
10874 | AAD | 5G NR (DFT-2-0OFDM, 100% RB, 100 MHz, B40AM, 120 kHz) SGNRFMTDD_ ﬁi'j _:tEH_'E
10875 | AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, OPSK, 120 kHz) SGNRFRZTDD [7.78 |+96%
10876 | AAD | 5G NR (CP-OFDM, 100% RB, 100 MHz, OPSK, 120 kHz) SGNRFRZTDD [B35 | +96%
10877 | AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, 100AM, 120 kHz) SGNRFR2ZTDD [7595 |+06%
10878 | AAD | 5G NR (CP-OFDM, 100% RE, 100 MHz, 16QAM, 120kHz) | SGNRFR2ZTDD | .41 +06%
10879 | AAD | 5G NR (CP-OFDM, 1 RB, 100 MHz, B40AM, 120 kiz) SGNRFR2TDD |82 | £06%
B0 | AAD | 5G NR (CP-OFDM, 100% B, 100 MHz, B40AM, 120 kHz) SGMRFRZTOD (838 [+96%
10881 | AAD | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, OPSK, 120 kHz) SGNRFAZTDD (575 |*96%
10882 | AAD | 5G NR (DFT-5-OFDM, 100% RB, 50 MMz, OPSK, 120kHz) | SGNRFR2TDD | 586 | +96%
10883 | AAD | 56 NR (DFT-s-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) SGNRFR2ZTDD | 657 |+96%
| 10884 | AAD | 5G R (DFT-5-DFDM, 100% RB, 50 Mz, 160AM, 120 kHz) SGNRFRZTDD |6583 | +96%
10885 | AAD | 5G NR (DFT-s-OFDM, 1 R, 50 MHz, B40AM, 120 kHr) 5G MR FR2 TDD | 6.61 + 0.6 %
__1DHBE | AAD | 5G NR (DFT-5-OFDM, 100% RB, 50 MHz, B40AM, 120 khz) SGNRFR2TDD |[665 | +96%
10BA7 | AAD | S0 MR (CP-OFDM. 1 RB, 50 MHz, OPSX, 120 kHz) SGMRFRZTDD |778 | +06% |
10886 | AAD | 5G NR (CP-OFDM, 100% RE, 50 MHz, OPSK, 120 kHz) 5G MR FR2TDD | 8.35 +96%
| 10888 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM. 120 kHz) SGNRFRZTDD (802 | +96%
10880 | AAD | 56 MR (CP-OFDM, 100% RB, 50 MHz, 180AM, 120 kHz) S5GNRFR2TDD |B40 | +06% |
106091 | AAD | 5G NR (CP-OFDM, 1 RB, 50 Mz, GA0AM, 120 kH) SGNRFRZTOD [B13 | +96%
10862 | AAD | 5G NR (CP-OFDM, 100% RB, 50 MHz, B40AM, 120 kHz) S5GNRFRZTDD | 841 +06%
10897 | AAC | 56 NR (DFT-2-0FDM, 1 BB, 5 MHz, OPSX, 30 kHz) 5G MR FR1 TDD 566 £08%
| 10898 | AAB | 5GNR (DFT-s-OFOM, 1RB. 10MH-, OPSK. 30kHz) | SGNRFRITOD [ 567 [+96%
10860 | AAB | 56 NR (DFT-2-OFDM, 1 BB, 15 MHz, OPSK, 30 kHz) 5GMNRFR1ITDD | 567 £0.6%
10000 | AAB | 5G NR (DFT-3-OFDM, 1 RB, 20 MHz, OPBK, 30 kHz) SGNRFRITOD [568 |$96%
10807 | AAB | 5G NR (DFT-s-OFOM, 1 RB. 25 MHz, OPSK, 30 kHz) SGHRFRITOD |S568 |+06%
10802 | AAB | 5G NR (DFT-2-OFDM, 1 RB, 30 MHz, OPSH, 30 kHz) SGMRFRITOD [568 |+98%
10803 | AAB | 5 MR (DFT-s-OFOM, 1 RE, 40 MHz, OPSK, 30kHz) SGNRFRITDD |568 |+96%
10504 | AAB | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 30 kHz) SGNRFRITDD [568 |+06%
10905 | AAB | 5G NR (DFT-5-OFDM, 1 RB, 60 Mz, OPSK, 30 kHz) SCNRFRITDD [568 |:96%
10006 | AAB | 5G NR (DFT-s-OFDM, 1 RB. B0 MHz, OPSK, 30 kifz) SGNRFRITDD [568 |+06%
10907 | AAC | 5G NR (DFT-3-OFDM, 50% RB, 5 MHz, GPSK, 30 kHz) SGNRFRITDD [578 |+96%
10908 | AAB | 5G NR (DFT-5-DFDM, 50% RB, 10 Midz, QPSK, 30 kHz) _|SGNRFRITOD [593 |+06%
10909 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 15 MHz, OPSK_ 30 kHz) SGMRFRITDD |586 |+06%
10910 | AAB | 5G NR (DFT-3-OFDM, 50% R, 20 Mz, QPSX, 30 kHz) SGMRFRITOD [583 [+06%
10911 | AAB | 5G NR (DFT-5-OFDM, 50% RB, 25 MHz, OPSK. 30 kHz) SGNRFRITDD |591 |+06%
10912 | AAB | 5G NR (DFT-s-OFDM, 50% RB, 30 MiHz, OPSK. 30 kHz) SGNRFRITDD [584 |2096%
10913 | AAB | 5G NR (DFT-5-OFDM, 50% RB. 40 MHz, OPSK.30kHz) | SGNRFRITDD 584 | +86% |
| 10914 | AAB_| 5G NR (DFT-5-OFOM, 50% RB, 50 Miiz, QPSK, 30 kHz) SGNRFRITDD [585 |+06%
10915 | AMB | 5G NR [DFT-5-OF DM, 50% RB, 60 Miiz, OPSK, 30 kHz) SGNRFRITOD [5831 |+96%
10916 | AAB | 5G NR (DFT-5-OFDM, 50% RB. 80 Miz, OPSK, 30 kHz) SGHRFRITDD |587 |+086%
___Tmﬁ' A..I'g_ EGDHIDFI’I»—GFDM SIHEFIB 100 MHz, QPSH, 30 kHz) 5G MR FR1 TDD 504 + 06 %
10918 | AAC | 5G NR (DFT-s-OFDM, 100% RE, 5 MHz, OPSK, 30 kHz) SGNRFRITDD [588 |+96%
10916 | AAB | 5G NR (DFT-5-OFOM, 100% RB. 10MHz, OPSK, 30kHz) | SGNRFRITDD | 586 | +66% |
| 10930 | AAB | 5G HR (OFT-5-GFOM, 100% RB, 15 MHz, GPSK, 30 ktiz) | scNRFRITOD [587 | *06%
10921 | AAB | 5G NR (DFT-5-OFDM, 100% RB. 20 MMz, OPSK, 30 kHz) SGNRFRITDD [584 |286%
10922 | AAB | 5G NR (DFT-s-OFDM, 100% RB. 26 MHz, OPSK, 30kHz) | SGNRFRITOD |582 [ +086% |
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10923 | AAB_| 5G NR (DFT-s-OFDM, 100% RB, 30 MHz. OPSK, 30 kHz) SGNRFRITDD |5B4 [+96%
| 10924 | AAB | 5G NR (DFT-s-OFDM, 100% RB, 40 MHz, QPSK, 30 kiHr) SEGNRFRITDD | 581 | :06%
10025 | AAB | 5G NR (DFT-s-OF DM, 100% RB, 50 MHz. DPSK, 30 kiz) SGNRAFRITDD (585 [:86%
10926 | AAB | &G NR (DFT-5-0FOM, 100% RB, 60 MHz. QPSK, 30 kHz) SGNRFRITDD | 584 |+96%
108927 | AAB | 5G NR (DFT-s-OFDM, 100% RS, 80 MHz. OPSK, 30 kHz) 5GNRFR1TDD | 504 +06%
10928 | AAC | 5G MR (DFT-s-OFDM, 1 RB, 5 MHz, QPSK, 15 kHz) SGNRFRIFDD | 552 |+86%
10929 | AAC | 50 NR (DFT-s-OFDM, 1 RB, 10 MHz, GPSK, 15 kHaz) SGNRFRIFOD [552 [+86%
10930 | AAC | 5G NR (DF T-3-OFDM, 1 RS, 15 MHz, OPSK, 15 kiz) S5GNAFRIFOD |552 |=06%
10931 | AAC_| 56 NR {DFT-5-OFDM, 1 RE, 20 MHz, OPSK, 18 kHz) SGNRFRIFOD |551 |:06%
10932 | AAC | 5G NR (DFT-s-OF DM, 1 RB, 25 MHz, OPSK, 15 kHz) SGNRFRIFOD 551 [=06%
| 10933 | AAC | 5G NR (DFT-s-0FDM, 1 RE, 30 MHz. OPSK, 15 kHz) SGNRFRIFOD | 551 | =96%
10934 | AMC | 5G NR (DFT-s-0F DM, 1 RB, 40 MHz, QPSK, 15 kHz) SGNRFRIFOD [551 |[+06%
10035 | AAD | 6G NR [DFT-5-OFDM, 1 RB, 50 MHz, QPSK, 15 kHa) SGNRFRIFOD |551 |296%
10936 | AMC | 5G NR (DFT-5-OF DM, 50% AB, § MHz. GPSK, 15 kHz) SGNRFRIFOD [5890 [+06%
10837 | AAC | 56 NR (DFT-5-0FDM, 50% RS, 10 MHz, OPSK_ 15 kHz) S5GMRFRIFOD | 577 | +66%
" 10938 | AAC_| 5G NR (DFT-5-OFDM, 50% RB, 15 Mz, QPSK, 15 kHz) SGNRFRIFOD | 500 | 296%
10839 | AAC | 5G NR [DFT-s-0FDM, 50% RB, 20 MiHz, OPSK, 15 kHz) SGNRFRIFOD | 582 |=96%
| 10940 | AAC | 5G NR [DFT-5-0FDM, 50% RB, 25 Miz, GPSK, 15 kHz) SGNRFRIFOD |5680 | :86%
10941 | AAC | 50 NR (D7 T-s-OF DM, 50% RB, 30 MHz, QPSK, 15 kHz) SGNRFRIFOD |581 [+06%
10042 | AAC | 5G NR (DFT-5-OFDM, 50% RB, 40 Miz, OPSK, 15 kHz) SGNRFR1FDD | 585 |296% |
| 10943 | AAD | 5G MR (DFT-s-OF DM, 50% RS, 50 MHz, OPSK, 15 khz) SGMRFRIFDD [585 |=06%
10044 | AAC | 5G NR (DFT-s-0FDM, 100% RB, § MHz, QPSK_ 15 kHz) SGMRFRIFOD |[581 |:06%
10945 | AAC | 5G NR (DFT-5-OFDM, 100% RB, 10 MHz, GPSK, 15 kHz) SGMRFRIFOD | 585 |=06%
10848 | AAC | 5C NR {DFT-5-OFDM, 100% RB, 15 MHz. GPSK, 15 kHz) SGNRFRIFOD | 583 | 296%
10047 | AAC | 5G NR {DFT-5-OFDM, 100% RB, 20 MHz, OFSK, 15 kiHz). SGNRFRIFOD |687 |286%
10648 | AMG | 56 NR (DF T-5-OF DM, 100% RB, 25 MHz. QPSK, 15 kHe) SGNRFRIFDD | 504 |=96%
10840 | AAC | 5G NR (DFT-s-OFDM, 100% RB, 30 MHz, OPSK, 15 kHz) S5GNRFRIFOD 587 |286%
| 10050 | AAC | 5G NR (DFT-=-OFDM., 100% RB, 40 MHz, OPSK, 15 kHz) SGNRFRIFOD | 584 |206%
10851 | AAD | 5G NR (OF T-s-OFDM, 100% RB, 50 MHz., QPSK, 15 kH) SGNRFRIFOD |5082 |296%
10952 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, 64-0AM_ 15 kHz) SGNRFRIFDD |[B25 |=086%
| 10953 | AR | 5G NR DL (GP-OF DM, TM 3.1, 10 MHz, 54-0AM, 15 kHz) S5GNRFRIFOD |B15 | 206%
10954 | AAA | 5C NR DL (CP-OFDM, TM 3.1, 15 MHz, BA-0AM, 15 kHz) SGNRFRIFOD |823 |=06%
10055 | AAA | 5G NR DL {CP-OFDM, TM 3.1, 20 MHz_ B4-QAM, 15 kHz) S5GNRFRIFOD |[B42 |+86%
10956 | AAK | 5G NRt DL (CP-OFDM, TM 3.1, 5 MHz, 84-0AM, 30 kis) 5GNRFRIFOD | Bi4 | £806%
10957 | ARA | 5G NR DL (CP-DFDM, TM 3.1, 10 MHz, 64-GAM, 30 kHz) 5GNRFRIFDD |831 [286%
10958 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz. B4-0AM, 30 kiz) S5GNRFRIFOD |B61 | =96%
10859 | AAA_ | 50 NR DL (CP-DFDM, TM 3.1, 20 MHz, BA-0AM, 30 kHz) SGNRFRIFDD | 833 | =06% |
10060 | AAC | 5G NR DL (CP-DFDM, TM 3.1, 5 MHz, 64-0AM, 15 kHz) SGNRFRITDD (932 [:06%
10961 | AAE | 56 NR DL (CP-OFOM, TM 3.1, 10 MHz. B4-0AM, 15 kHz) SGNRFRITOD |036 |+86%
10962 | AAB | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz_ B4-0AM, 15 kHz) SGNRFRITOD (940 |=06%
10963 | AAB | 56 NR DL (CP-OFDM, TM 3.1, 20 MHz, 54-0AM, 15 kHz) SGNRFRITOD |055 |=96%
10964 | AAC | 5G NR DL (CP-OFDM, TM 3,1, 5 MHz, 84-08M, 30 kHz) 5GNRFR1TDD | 928 +8.6%
10965 | AAR | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz, BA-QAM, 30 kHz) SGNRFRITDD | 937 |+96%
| 10868 | AAB | 5G NR DL (CP-OFDWM, TM 3.1, 15 Miz, G4-QAM, 30 kHz) SGNRFRITOD | 055 |+86%
10967 | AAB | 5G KR DL (CP-OFDM, TM 3.1, 20 MHz, B4-QAM, 30 kHz} SGNRFRITOD |94z [286%
10668 | AAB | 5G NR OL [CP-OFDM, TM 3.1, 100 MHZ, 64-0AM, 50 kHz) SGNRFRITDD |840 |+96%
| 10872 | AAB | 5G MR (CP-OFDM, 1 RB, 20 Mz, OPSK, 15 kHz) SGNRFRITDD | 1156 |+086% |
10673 | AAB | 56 MR (DFT-s-OFOM, 1 R, 100 MHz, OPSK, 30 kHz) SGNRFRITDD |806 | +96% |
10574 | AAB | 5G NR (CP-OFDM. 100% RB, 100 MHz, 256-0AM, 30 kHz) SGNRFRITDD | 1028 | 296 %
10978 | AAA | ULLABOR ULLA 223 | +96%
10879 | AAA | ULLA HDRS - ULLA 702 | +986%
| 10980 | AaA [ uLLA HORS uLLA am | +06%
10881 [ AAA | ULLA HORp4 ULLA 1.50 +85%
10082 | AAA | ULLA HDRpE ULLA 14 | +96%
10883 | AAA | 5G MR DL (CP-OFDM, TM 3.1, 40 MHz, 64-0AM. 15 kHz) SGNRFRITDD | 031 | +86% |
1084 | AAA | 56 NR DL (CP-OFDM, TM 3.1, 50 MHz, 64-0AM. 15 kHz) SGNRFRITOD |642 [+96%
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10885 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 40 MHz. B4-0AM, 30 kHz) SGNRFR1TDD | 954 £+9.6%

| 10986 | AAA | 56 NR DL (CP-OFDM, TM 3.1, 50 MHz. 54-QAM, 30 kHr) SGNRFRITDD |050 | =98%
10887 | AdA EGNRﬂl.iCF—GFW.mS.!.BUMHz_Bd-W.JUH{zJ 50 NR FR1 TDOD 953 £ 0.8 % B

| 10988 | AMA_| 5G NR DL (CP-OFDM. TH 3.1, 70 MHz. 54-QAM, 30 kHz) SGHNRFRITDD 638 |2068%

| 10985 | AAs 50 MR DL (CP-OFDM, TM 3.1, B0 MHz, B4-QaM, 30 kHz) 50 NR FR1 TDOD 833 £ 06%

| 10990 | AnA | 5G NR DL (CP-OFDM, TM 3.1, 80 MHz. 54-QAM, 30 ki) SGHRFRITDD 852 | :96%

¥ Uncariamnty Is dabermined using e max. deviation leom linear responss apohang reciangular datibulion and i8 espressed (or (e squane of the

Niald valua,
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Appendix C.2 Calibration certificate for DAE (S/N : 567)

Calibration Laboratory of Ay, Schwetzorischer Kulibrinrdions!
Schmid & Partner % Sarvice sulsse d'étalonnage
Engineering AG == Serdzlo svizzsro di laratura
Zeupghaussirasss 43, B004 Zurish, Switeeriand faﬁﬂkﬁ' Swiss Calibeation Servcn
Accredited by the Swiss Accraditation Serace (SA5) Accreditstion Mo.: SCS 0108
Tha Swiss Accrodilation Sorvice |s one of the signatories to the EA
Multiintarnl Agresmant for the recognition of calibration cortificates
ciont 5G5S Korea (Dymstec) Cartificats No: DAE3-567_Feb22
CALIBRATION CERTIFICATE
Coect DAES - SD 000 DO3 AA, - SN: 587 [orga
f |
Calbration procodure(s) QA CAL-06.v30 ,ﬁ’é]
Calibration procedure for the data acquisition electronics (DAE) - ml
ok, 03
Calibration date Februany 28, 2022

This calibeation cendicals documants the isceabiity 1o nalional stendards, which reallze the physical units of measuramants (S1),
Thes meBasLnbments and ha uncartainbas with conlidencs probabiity amm ghan on the lolowing pages and ane pat of the carificaln.

AJl calibenfions Rave bean condudied in the dlosed Wabormbory lacility: environmant tempembure (22 + 305 and humidity « T0%.

Calibration Equipmar used (METE critical for calibimtion)

Primary Simndanis |IIJI Cal Dasts [Cowrtificaldn Mo ) Scheduled Calbrtion
Kasitiluy Muimales Type 2001 | sn: cerozra Si-Aug-21 (No:31368) Aug-i2
Secordary Standards D Chock Date {in hous) ______ Scheduled Chock
Auto DAE Calibration Uinit | BE UWS 053 AA 1001 24-Jan-22 {in houss check) I Fema chesci: Jan-F3
Calibrator Box V2.1 |SE UMS 008 A8 1002 24-dor-22 (in house check) I honsa chock: Jan-33
Kame Fungtion Signature
Cadibening by Adrinn CGahring Linbaratory Techacin /4
=
Appronod Eny: Eiven Kilihn Dieprty Manogar \ ﬂ
A Lid

|ssusnddt Fobnaary P8, 2022

Thes calbemlion canfficabe shall nod ba reproduced axoapt in full withoul wiillen approval of the kaboralory,
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Calibration Laboratory of Ny §  Schwaiserischar Klibriordinat
Schmid & Pariner A Uﬁ G Servics suinse déialonnage
Engineering AG ) 3 Sarvizio svizzero o tarstura
Zoughausstrazse 43, B004 Zurich, Switrerland iﬁ?} 5 Swiss Catibration Service
mm
Accredited by Ihe Swiss Ascreditaton Servios (SA5) Acerediintion Ne.: SCS 0108

Ths Swiss AccradBtation Service is one of the signatories o the EA
Multipieral Agreement for the mcognition of calibration certificaies

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system fo 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 calibraled instrument Iraceable to nalional standards. The figure given
comesponds 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 toal inserted. Uncertainty iz not required.

= The following parameters as documented in the Appendix contain technical information asa
result from the performance test and require no unceriainty.

= DC Vollage Measurement Lineariy: Verification of the Linearity at +10% and -10% of
tha nominal calibraiion voltage. Influence of offset voltage is included in this
measuremant.

« Common mode sensitivily: Influence of a positive or negative common mode valtage on
the differential measuremenl,

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

o AD Converter Values with inputs shorted: Values on the intermal AD converler
corresponding to zero input voltage

«  [nput Offset Measurement. Outpul voltage and statistical results over a large number of
Zero voltage measurements.

« [Input Offsel 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 intemnal auto-zerging and during measurement.

« Low Battery Alarm Vollage: 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 Voltage Measurement
AD - Comeerter Resolution nominal
High Range: 1LSE = B.1uV, full mnge =  -100...4+300 mV
Low Range; 1L8A = GinV, full mnga =  -1......+3mY
DASY measurtman! parameters: Aulo Zero Time: 3 sec; Measuring ima: 3 soc
Calibration Factors | X Y z
High Range | 404,563 +0.02% (k=2) | 404.294 £ 0.02% (k=2) | 404.401 £ 0.02% (k=2)
| Low Range | 3.92677 = 1.50% (x=2) | 3.95774 + 1.50% (k=2) | 3.94413 = 1.50% (k=2)
Connector Angle
cunnm..l;.ng_l& o be used in DASY systam B0 "x1"®
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Appendix (Additional assessments outside the scope of SC50108)
1. DC Voltage Linearity
High Range Reading (V) Difference (11V) Error %)
Channel X 4+ Input 200033.22 -4 B4 -0.00
Channel X + Input 20010.11 420 0,02
Channel X = Input -20001.85 3.88 002
Channal ¥ + Input 200035.81 147 0.0
Channal ¥ + Inpunt 20004 42 =1.35 0.01
Channal ¥ - Input -20004.75 1.18 0,01
Channel Z + Input 200034 40 naa 0,00
Channal 2 + Input 20004.78 -0.86 -0.00
Channel 2 = Imput -20002 56 346 002
Low Range Reading (uV) Ditference (uV) Error (%)
Channel X + Inpurt 200150 028 oo
Channel X + Input 201.38 0.6 0.08
Channel X = Input -188.686 0.05 -0.02
Channel ¥ + Input 2001.07 -0,04 -0.00
Channel ¥ + Input 200,48 .87 -0.33
Channsal ¥ = Input =189.71 0.89 0.50
Channel Z + Input 2001.12 010 000
Channal Z + Input 201.08 -0.06 -0.03
Channel Z « Input -188.78 082 041
2. Common mode sensitivity
DASY measurgment parametars: Auto Zoro Time: 3 sec; Measuring tima: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Rending (V)
Channel X 200 2.81 1.27
- 200 0.4 227
Channel ¥ 200 -0.80 0. 78
- 200 0,58 -1.07
Channel Z 200 b 3.85
- 200 5,18 -5.38
3. Channel separation
DASY moasurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (5V) | Channel ¥ (V) Channel Z (uV)
Channel X 200 - -1.50 2,22
Channel ¥ 200 T.55 o217
Channel £ 200 5.65 .15 -
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4. AD-Converter Values with inputs shorted
DASY maasurement parameters. Auto Zero Tima: 3 sec. Measuring lime: 3 sac

High Aange (LSE) Low Aange (LSB)
Channel X 16264 16205
Channal ¥ 16165 16034
Channel Z 15867 15774

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Imput 1002
Aversge (uV) | min. Oftset (V) | max. Otiser gav) | 5" m:‘““"
Channel X 0.78 063 1.7 044
Channel ¥ -0.589 227 1.18 had
Channel £ 0.30 1.69 110 043
6. Input Offset Current
Mominal input circultry offset curremt on all channels: <2514
7. Input Resistance (Typical values for information)
Zerolng (kOhm) Measuring (MOhm)
Channal X 200 200
Channel ¥ 200 200
Channel £ 200 200
8. !_ow Battery Alarm 'U’n}t.ugu {Typical vakues for information)
Typlcal values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vee) -T.8
9. Power Consumption (Typical valuss for information)
Typlcal values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply [+ Veco) 0,01 +8 +14
Supply (- Vec) ~0.01 . -8
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Appendix C.3 Calibration certificate for DAE (S/N : 1595)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasss 43, B004 Turich, Bwitzeriand

Sehwaioertacher Kallbrierdisnst
Servics aulsss &' dalannage
Sarvizio svirzero di taralura
Gwina Calibratfon Service

Accrediied by the Swiss Accradiation Service (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signaiories to the EA
Muttilatoral Agreement for the recognition of calibration certificates

ciet  SGS Korea (Dymstec) Cortilicata No: DAE4-1595_Jan22
|CALJEIHATIGN CERTIFICATE |

Otjoct DAE4 - 5D 000 D04 BN - 5N: 1585 -.';;J;_;-.;-l |
i
Caltation procedureis) QA CAL-06.v30 7‘41‘
Calibration procedure for the data acquisition electronics (DAE) *_ﬂ
Caltmtion dato. January 24, 2022

This colibrticon certificnia documents the imceabilty 1o national sandands, which ealizo the plysical units of moasuremants (54).
The measisoenants and he wncaralrias with confidence prababiity are given on the lollowing pages and ane part of tha corificains

Al calibrations have been conducied in the dosed Isbormbory fncility: environmant emperaiune (22 @ 3)°C and midsy < T0%

Cakomtion Eguipmant used (MATE critical or calbmtion)

| Prirmary Stardards |im s Cal Date {Certificat Mo, | Seheduied Calbration
Kothloy Multimedes Type 2001 | SM: 0810279 It-Aug-1 (Mor31388) Aug-72
| Secondary Shand [ima Chack Data (in houss| Srheduied Chack |
Autt DAE Casibrntion Uint SE UWS 052 AR 1001 24-Janr22 (in house check) i house check: Jan2i
Catstnlor Bas V2 1 SE UMS D06 A& 1002 24-Jan-22 (in house check) I houso chck: 23
Name Function Sagatime
| Calibvasod by: Crominigun Stften Labaratory Tochnising %
Approad by Svn Hibn L [
SR VS L
]

Issued: January 24, 2022

muhmMu@_-Emmwmmmhiwmmwuumw
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Calibration Laboratory of wﬁ S Schwelzerischer Kallbrierdionst
Schmid & Pariner & : G Service sulsse détalonnage
Enginearing AG T ] Sarvizio evizzero di taratura
Zoughoisairasse 43, B00A Zurich, Switzariand ?ﬁﬁ;\? S Swiss Caibention Sanvice
Accredilsd by the Swiss Accmdiiation Sorvice (SAS) Azcrediation No.: SCS 0108

Tha Swiss Accroditation Service is ono of the signatories fo the E&
Multilateral Agreement lor the recognition of calibration certificates

Glossary

DAE data acquisilion electronics

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

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Faclor 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 volimeter in the respective range.

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

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

* DC Voitage Measurement Linearity: Verification of lhe Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament.

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

« Channel separation; Influence of a voltage on the neighbor channals not subject to an
input vollage.

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

o [nput Offset Measurement: Output voltage and statistical results over a large number of
zaro voltage measurements.

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

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

« Low Battery Alarm Voftage: Typical value for information. Below this voltaga, a battery
alarm signal is generated.

« Powasr consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
AD - Conventer Resoduthon neminal

High Rangs: 58 = BV, fult ranga =  -100,..+300 mV
Low Range: 1ILSB = BinV, full range =  -1......+3mV

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

Calibration Factors X ¥

Z

High Range 404,781 + 0.02% (k=2) | 405.421 + 0.02% (k=2)

A06.468 + D.02% (k=2)

Low Range 3.38415 £ 1.50% (k=2) | 2.99526 = 1.50% (k=2)

3.98575 £ 1.50% (k=2) |

Connector Angle

Connector Angle 10 ba used in DASY system

140"%+1°
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uV) Difference (V) Error (%)
Channel X + Input 19990067 021 -0.00
Channel X + Input 20004.79 3.05 .02
Channel X - Input -10895.50 209 0.01
Channel ¥ + Input 1909990.86 -0.38 .00
Channal ¥ + Input 20002.21 0.45 0.00
Channel ¥ - Input -20002.14 0.54 0.00
Channel Z + Input 199990.76 -0.63 .00
Channel £ + Input 20000.60 -0.89 0.00
Channel Z = Input -20001.60 0.07 000
Lew Range Reading (uV) Ditference (uV) Error (%)
Channel X + Input 2000.79 -0.09 -0.00
Channel X + Input 201.66 0.54 027
Channel X - Input -187.868 0.73 037
Channel ¥ + Input 200084 016 0,01
Channel ¥ + Input 200.42 -0.76 -0.37
Channel ¥ = Input -198.55 -0.81 0.41
Channel Z + Input 2000.81 0.13 0.0
Channel Z + Input 200.38 -0.64 0.32
Channel Z - Input -199.85 -1.08 0.53
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec. Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -2.95 -4.36
- 200 640 419
Channel ¥ 200 15.37 15.00
- 200 AT 46 -17.62
Channel Z 200 14.64 14.33
- 200 -15.90 -18.11
3. Channel separation
DASY measuremant parameters: Auto Zero Tima: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - 070 20
Channel ¥ 200 159 250
Channel Z 200 9.41 -1.42 =
Conificate No: DAEL-1595_Jana2 Pags 4 of &
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4. AD-Converter Values with inputs shorted
DASY measurament paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16065 14935
Channel ¥ 159686 16812
Channei Z 15825 17497
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sac; Measuring time: 3 sec
Input 10ML
Average (uV) | min. Olfset (uV) | max. Offset () | '™ z::;‘"““
Channei X 0.95 0.05 250 0.39
Channel Y -0.07 -1.29 1.41 0.45
Channel Z -0.77 -1.48 D.B4 0.40
6. Input Offset Current
MNominal imput circuitry offset current on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typlcal values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec} 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +B +14
Supply (- Vee) -0.01 B 8
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Appendix C.4 Calibration certificate for Dipole 750MHz (S/N: 1085)

Calibration Laboramry of ;:\.-1{'::'4:_'.-.?" S Schweizerischer Halibrierdienst

Sﬁh mid & F'artnar & "':\'—"‘—"—"J-""Fi c Sarvice sulsse d'étalonnage
EI'II_:]'FﬁEEI"I ng AG T3 Servizio swizzero di taratura

Zoughousstrasse 43, B0od Furich, Switzeriand f"ﬁ:;"‘::?‘l._,?“ s Swiss Calibration Sonice

Aocrditad By Ihe Swess Accrodization Sarves [SAS) Accraditation No: SCS 0108
Tha Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreemant for the recognition of calbration certificates

ciemt 5G5S Korea (Dymstec) Certificate No: D7 50V/3-1085_Mar21
[CALIBRATION CERTIFICATE ]
T .

Onject D750V3 - SN.1085

Calibralion procedure(s| QA CAL-06v11
Calibration Procedura for SAR Valdation Sources batwean 0.7-3 GHz

| Calibraon gate March 17, 2027

This cakbrafion cerifcale documents the imceablity 1o nasonad standards, whech realize the physical s of maasuamenis (51
The measuremenis and the uncartainties wih confidonca probability ane greon on the folosing pages and ane part of tha carMficate

All calibrations hanmg Dean condected n e closed iaboraiory faciity. emaronment iamperatura (22 £ 3)°0 ard humidily < T0%

Callration Egupme i wsad (MATE critical for calibragion|

! Prrmary Slandards |oE _ Can Date (Cantifbcate Mo | Schaouled Callbraton
Prwer mater NRP | BN 1047TH 0f-Aar-20 [Ne. 2T7-001 0003107 HApr-21
Power gareor NRP-I91 [ SN 10EZ44 Of-Ap-20 (Mg, 27703100} Apr-21
Power sansor NRP-Z1 M. 103245 Ot -Agr-20 (M. 217-011107) Apr-21
Ruofarence 20 08 Alanuaton SM. BH28 (20K) I -Mar-20 (Mo, 21T-03108) Apr-21
'I'.npn-hl msmmEich combinaion SN AVO0EZ [ 063ZT AT-Mar-20 (Mo 217-03104) Agr-21
Rieference Probe EX30v4 SN Ti4B ZB-Dec-20 (Mo, EX3-T348_Dec) Diec-21
DAE4 | SN G D2-Mav-20 (Mo, DAEA-G0 Mo Moe-21
| Secondary Standants [iD# Chmch Date i louwsd:. __Scheduied Chack ——
Powenr mutar E44198 | BN GE3B512475 33-0Oct-14 [ house check Ocl-20) In house chech: DOcl-22
Pl sangor HP Bl | BN LS fs Dr-L3E-15 i Rdudé check Uct-20) I houme chech: Uel-22
Powar sensor HP #4814 SN MYA0E23TT O7-0ei-15 (in house ehes Ocl-20) In houese eheck - Oel-F2
RF genemicr R4S SMT06 | BN T00GTZ 15-Jun-15 [in howss check Ock-20) I house chieck: Del-22
Mabwork Ansiyrer AgBont EEI8AS | EN: USA108047T 31-Mar-14 |in hoiusa chack Oct-20) Ini s check: Oct-21
Mame Fumnchan Signature
Calbrated by i Laboratory Technician r?/.% i

Isswed: Merch 18. 2021

Appraved by Katja Pokovic Tachnical Manapsr /ﬁrd’?’;{ ‘
|

| The= calibraton cerificats shall nol be reproduced excepi in full withow! witan approval of fe isDoraiory
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Rer

Calibration Laboratory of A SN g Schweasrischer Kailbrisnsenst
Schrmid & Partner ﬁ?ﬁg * Y\ o Service suinse critalonnage
Enginearnng AG T 1 h-'l Servizio svizzsro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand "-1-;:?:‘:";:}-"' Vo i S Suwiss Calibration Service
iy it b S
Accreded by 1. Swiss Accreckalion Servios [5A5) Accreditation No,: SCS 0108

The Swiss Accreditatien Seavice is one of the signatenies to tha EA
Muiltilataral Agresment lor the ecognition of calibration cartificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL Ff NORM x,y.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Techniques”, June 2013

b) |EC 62209-1, “Measuremant procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62208-Z, "Procedure to determine the Specific Absorplion Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Mathods Applied and Interpretation of Parameters:

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

¢ Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms onented
paraliel ta the body axis.

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

« Flectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncarainty required.

s SAR measured’ SAR measured al the staled antenna input power.

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

« SAR for nominal TSL paramefers: The measured TSEL parameters are used (o calculate the
nominal SAR result

'—r-1_"|'e reported uncertainty of measurement is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%

Certifioate Ma: O750V3-1085_MarZ1 Page 2ol 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1. o
DASY Varsion DAEYE VB2 10.4
Extrapolation Advanced Extrapolation o
Phantom Modular Flat Phantom
Distance Dipole Canter - TSL 15 mm 1 with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm |
Frequency T80 MHz + 1 MHz

Head TSL parameters

The following paramaters and calculations were applied
Temperature Parmittivity | Conductivity

Nominal Head TSL parameters 220°C M9 | 089 mhoim
| Measured Head TSL parameters (220202} "C 422+6% 0,90 mham £ 6 %
[ Head TS5L temperature change during test =05°C - -

SAR result with Head TSL

SAR averaged o-vn_r 1em? [1_ a) of Head TSL Condition

SAR maasured 250 mW input powar 213 Wikg

SAR far nominal Head TSL paramaters nonmalized to W B.46 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL i condilion

SAR measured 250 mW input power 1,30 Wikg

SAR for nominal Head T5L parameters nomalized to 1W | 5.53 Wikg £ 16.5 % (k=2)

Cenificabe Mo D750V3-1085_Marz1 Page 3 ol B
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ransiarmed o feed point BiZn-160
Return Loss -29.2 dB

General Antenna Parameters and Design

Elecirical Delay (one direction) | 1.032 ns

Afler long tarm usa with 100W radiated power, only a slight warming of the dipala naar the feadpaint can be measuned

The dipole is made of standard semirigid coaxial cable. The ceniar conductor of the feeding line is direclly connected lo the
gsecond amm of the dipole. The antenna is therefore shart-circuited for DC-signals. On some of the dipoles, small énd caps
are addad to the dipole arms in order to improve matching when loaded according to the posilion as explained in the
"Measurement Conditions" paragraph. The 5AR data are not affected by this change. The overall dipole length is still
according fo the Standard.

Mo excessive force must be applied to the dipole arms, bacause thay might band or the solderad conneclions near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG

Certificate No: DY50%3-1085_Mar21 Page 4 of §
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DASYS Validation Report for Head TSL

Date: 17.03.202]
T'est Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 750 MHz: Type: D7S0V3; Serial: D7S0V3 - SN:1085

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

Medium parameters used: = 750 MHz: 0 = 0.9 S/m: g, = 4272 p = 1000 kg/m’
Phantom section: Flat Section

Messurement Standard: DASY 5 (IEEE/TEC/ANSI C63.19-2011)

DASY 52 Configuration
«  Probe: EX3DVY < SNT734%: ConvFU10LT, 1011, 10.T1) i@ 750 MM Calibrated: 28.12.2020
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn6U1; Calibrated: 02.11.2020
o  Phantom: Flot Phantom 4.9 (front); Type: QD 0L P49 AA; Seral: 1001

o DASYS2 5210401527 SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7)/Cube 0;
Measurement grid: dx=5mm, dy=3mm, de=5mm

Reference Value = 5924 Vim: Power Drifi = -0.00 dB

Peak SAR {extrupolated) = 3.25 Wikg

SAR(I gh = 2.13 Wikg: SAR(ID g) = 1L.39 W/kg

Smallest distance from peaks 1o all points 3 dB below = 16.1 mm

Ratio of SAR at M2 to SAR at M1 = 65.5%

Muoximum value of AR (measured) = 2,84 Wikg

“2.20
-4.40
.60

-11.00

0 dB = 2.84 Wik = 4.53 dBW/ kg

Cedificatn No; DTS00V 31085 Mar21 Page 5ol 6
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Impedance Measurement Plot for Head TSL
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Appendix C.5 Calibration certificate for Dipole 835MHz (S/N: 490)

Calibration Laboratory of ﬂ@, § Sctwsizerincher Kalibriardianst
Schmid & Partner % C Servics sinse ddtalonnage
Engineering AG =7 Servizko svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzedand ﬁ“’ﬁ‘-f S Bwiss Callbration Service
Accrediied by Iho Swiss Accrecitation Senvice [SAS) Accreditation No: SCS5 0108
Tha Swiss Accreditalion Service is one of the signatories to the EA
Multilateral Agreement for the ecognition of calibration cortificates
cient  SGS Korea (Dymstec) Cartificats to: DB35V2-490_May22
Objoct DB3SV2 - SN:490 Tl s
Calibeation procedure(s) QA CAL-05.v11 _ 192’ |
Calibration Procedure for SAR Validation Sources between 0.7-3
1 SEnl, =1
Calibration dat: May 25, 2022
This. caibration certificato documaents the traceablity o netional stnndards, wikch mslee (e physcal unts of messunemneants (51)
The and the urx with confidence probakility e ghven on e loliowing pages and s pan of he cenmificale.
All calibrations have bean conduciad in the dosed Wboratony tacity: emdronmend lemperatuee (22 = 37°C and humidity < T0%.
Caktration Equipmeni used (MATE critical for calibration)
Frimary Standards _|o8 Col Oats (Cortificatn Mo.] Schadulod Callbration £
Powed mater NRP SN: 104778 D-Apr-22 (No, 217-0352503524) Apr-23
Poaed sersor NRP-Z9 SN 103244 -Ape-22 (No. 217-03524) Apr-3
Power sersor NRP-Z91 SN 103245 -Ape-22 (Mo, 217-03525) Apf-23
Ralerercs 20 dB Albsnuhbod SN: BBk (20k) d-Ape-22 (Mo, 717-03527) Apt-23
Type-N mismaich combinaticn SH: 310982 / a327 Cel-Ape-22 (Mo 217-.03528) Apr-73
Haference Probe EX3I0WY SM: 7349 31-Dec-21 (Mo. EXI-TH9 Dac?1) Daoc-22
WAEd SM; 601 02-May-22 (Mo, DAE4-601_MayZ2)} Mary-23
Secondary Standards |iDs Chick Data (in housa] — Schediuied Check
Powwr malor 44198 BN CGRIDS12476 30-0ci-14 {in house check Ocl-20) I hiwise chack: Oc-22
Poveur sonsor HP 84814, Sh: IS3IT20ETED O7-Dci-15 {in house check Oct-20) I hoise chack: Oct-27
Power sensof HP B4814 SH: MY4108315 07-Det-15 {in house chadk Dot-20) I howuse checic; Oct-72
RF pendrator RAS SMT-06 SM: 1006872 15-Jun-15 (in house chack Cet-20) In house chedk: Oct23
Motwork Analyzer Aglent EBZS8A | SN: LIS41080477 31-Maw-14 {In house chack Oct-20) I hoss chesc: Ocl-22
Hame Funchicn Signaturse
Calibrated by: Aursnia GO Labaraiory Technician
Aginived byt Sven Kiihn Tochnical Maragar __S A
Issund: May 30, 2022
This cafbmtion carifcate shall ot be reproduced xcept in full wihout weiien approval of i ssoriory
Contificals Mo: DE35VZ-490_ My22 Page 1 of &
Report File No :  F690501-RF-SAR000264-A2 Date of Issue : ~ 2023-02-07
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Calibration Laboratory of A, Schwnizorischer Kalibriordionst
Schmid & Partner % Service sulsse délalonnage
Englneering AG e Sarvizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzeriand 14,&1?;?&;. Swiss Calibration Service

Accrodited by the Swiss Accreditation Servics (SAS)

Thie Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration cerificates

Glossary:
TSL
ConvF
/A

tissue simulating liquid
sensitivity in TSL f NORM x,y,z
not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/EEE 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)*, October 2020,
b} KDB 865664, “SAR Measurement Requirements for 100 MHz lo 6 GHz"

Additional Decumentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

Accraditation No.: SCS5 0108

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

connector,

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a narmal distribution corresponds to a coverage

probability of approximately 95%.

Cerlificate Mo: DE35V2-400_May22 Page 2 of 6

Report File No :  F690501-RF-SAR000264-A2
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Varsion DASYS2 VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz £ 1 MHz
Head TSL parameters
The following paramsters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head T5L parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (220£02)°C 40.T+6 % 0.92 mhoim £ 6 %
Head TS5L temperature change during test <05"C - —
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 2.45 Wikg
SAR for nominal Head TSL parametars nermalized 1o 1W 9,60 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 6.21 Wikg £ 16.5 % (k=2)
Cerificate No: DB35V2-480_May22 Page 3ol §
Report File No :  F690501-RF-SAR000264-A2 Date of Issue : ~ 2023-02-07
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed o feed point 51.40-32j0
Retum Loss -20.3 d8

General Antenna Parameters and Design

Electrical Detay (one direction) 1.385 ns

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

The dipole is made of standard semirigid coaxlal cable. The center conducior of the feeding line is direclly connecled 1o the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order (o improve matching when loaded according lo the position as explained in the
"Measureament Conditions™ paragraph. The SAR data are nol aflected by this change. The overall dipole length is still
aceording o the Standard,

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

Additional EUT Data

| Manufactured by SPEAG
Certificate No: DB35V2-430_May22 Page 4 of 6
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DASYS Validation Report for Head TSL
Date: 25.05.2022
Test Laboratory: SPEAG, Lurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serdal: DR35SV - SN:4%0
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: = 835 MHz; o = 0.92 8/m; & = 40.7; p= 1000 kg/m’
Phantom section: Flat Section
Mensurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) ) 835 MHz, Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.05.2022
« Phantom: Flat Phantom 4.9 (front}); Type: QD 00L P49 AA; Serial: 1001
« DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, d#=5mm

Reference Value = 64.07 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.71 Wikg

SAR(] g) = 2.45 W/kg; SAR(10 g) = 1.58 Wikg

Smallest distance from peaks to all points 3 dB below = 17 mm

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

Maximum value of SAR (measured) = 3.26 Wikg

-2.00
-4.00
-5.00

-8.00

0 dB = 3.26 W/kg - 5.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix C.6 Calibration certificate for Dipole 1800MHz (S/N: 2d193)

Calibration Laboratory of AR, G Schweizerischer Kallbeierdienst
Schmid & Partner m Service suisse d'éalonnage
Engineering AG Tt C - garvirio viszers ol tarsloin
Zeughausgirasse 43, 8004 Zurich, Switzertand -«%ﬂﬁ; S  swiss Calibration Service
Accredded by the Swiss Accreditation Senace (SAS) Accreditation Mo,: SCS 0108

The Swiss Accreditation Sorvice I8 one of ihe signatories 1o the EA
MuBilateral Agreement for the recognition of calibration certificates

cient  SGS Korea (Dymstec) Certificate No: D1800V2-2d193_Aug20
[CALIBRATION CERTIFICATE |
Dibjesct D1800V2 - SN:2d193
Casbrtion procedises) QA CAL-05.v11
Calibration Procedurs for SAR Validation Sources between 0.7-3 GHz
g 5T
Cal 35;
ratcn dabe August 20, 2020 -*I'ff r
b s O el
This casbeution certificate documants 1ha raceabiity b national standards, which realae thi physical units of measursmao—nts (51)
The maasunements and the unceriainties with confidence prababilty ang ghon on the following pages ond sne pan of tha certificatn
Al calbrations hive been conducied in e closed Laboratory Eacilty. erneronmant femparature (22 = J)°C and hurmidity < 70%

| Calirabaon Equspenant Lsed (MATE cribcal for caibeation)

| Primary Standards ) Cal Dade (Ceriilicats Mo | Schedued Calibration

P Meder NAP | 5 104778 01-Ape-20 {No. 217-0310003101) Apr21 ]
Pryess sansor NAP-291 | BN 103244 O -Ape-20 (Mo, 217-03100) Apr-21

Power sansor NAP-Z01 | B 104 0-Ape-20 (No. 217-03101) Api-21

Radoronce 20 dB Alenuntor | SN: BHEAS4 (20K} 31-Mar-20 (Mo 297-03108) Apl-21

Type-H mismatch combination | SH: 310962 § 02T 3:Mar-20 (No. 21 7-0310st) Apr-21 |
Fetorerce Probe EX30V4 { sn: 7349 26-Jun-20 {No. EXI-TI0_luna) Ane24 |
DAE4 | BN, B0 27-Doc-18 (No. DAES-601_Deci®) D20

| Secondary Siandads [1De __ Chock Dato fin housa) ) Scheduiod Chick |
| Prower metes E44128 | SN GBIDS12475 30-Oct- 14 (in house check Fab-11) I house check: Gct-20 |
Powgs sonsor HF GAE1A | SN USIT29ETE O7-0ed-15 (in house check Oct-183 |7 ey chescic Oct-240

Power sensor HP BEE1A | SN MYS082I T O7-0cit-15 (in house check Dct-18) In house check: Dct-20

AF genomtor RAS SMT-06 | SN 100872 18- Juin-15 [in house check Oct-18) in housa check: Oct-20

Network: Analyzor Aglont EB3SAA | SA: US410804T7 31-Mar-14 {in heuse check Del-19] In howsa chack: Oct-20

Karme Funesian Signature

Calibeated by Jaftray Katzmean Labaoratary Technican {/}
ﬁ_/%u
Iupumvmnp Hatja Pokovic Technical Managar ,ﬁﬂl_

| bssuedt August 20, 2020
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Calibration Laboratory of

. AT — g Schweizerischer Kalibrierdienst
Schmid & Partner s [4 * c Service sulsse d'étalannage
Engineering AG % e ; Sarvizio svizzero di taraiura
B \ r 5 g
Zeughaussirasse 43, BOD4 Zurich, Switzerland Ay o St Swiss Calibration Service
Felyalwle
Accrodited by the Swiss Accreddation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories fo the EA
Multilateral Agreemant for the recognition of calibration ceriticates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.v.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specilic Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDE 865664, "SAR Measurement Reguirements for 100 MHz to B GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1800 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 404 +6% 1.38 mho/m +6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.52 W/kg
SAR for nominal Head TSL parameters normalized to 1W 38.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.97 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.0 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4840 -3.0jQ
Retum Loss -29.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.214 ns

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

The dipole is made pf standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of |he.dlp0l8. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps

are added fo the dipole arms in order to improve matching when loaded according to the position as explained in the
Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

Additional EUT Data

[?anufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 20.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1S00V2; Serial: DI1S00YV2 - SN:2d193

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

Medium parameters used: f = 1800 MHz: a = 1.38 S/m; g, = 40.4: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-201 1)

DASYS52 Configuration:
= Probe: EX3DV4 - SN7349: ConvFi8.38, 5.38, 8.38) @ 1800 MHz; Calibrated: 29.06.2020
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s  Electronics: DAE4 Sn601; Calibrated: 27.12.2019
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001

= DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 108.9 V/m: Power Drift = -0.09 dB

Peak SAR (extrapolated) = 17.7 Wikg

SARI(1 g) = 9.52 Wikg: SAR(10 g} = 4.97 Wikg

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

Ratio of SAR st M2 10 SAR at M1 = 54.1%

Maximum value of SAR {measured) = 14.8 Wikg

-3.20
-6.40
-9.60

-12.80

OdB = 14.8 Wikg = 11.70 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix C.7 Calibration certificate for Dipole 1800MHz (S/N: 2d074)

Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zsughaussirasse 23, B4 Zurich, Switzariand

Accredited lry the Swisa Accredilation Servics (SAS)
The Swiss Accraditstion Sanvice is one of ihe signatories o the EA
Multilateral Agruemant for the moognition of callbrrtion cerificaies

| This exlbration cerlificais orits. e ity to nal - which maize tha physical units of measuremaents {51
Tha massusementts and the oncestainties with confidencos probability are given on Ta following pages and ane part of he cerlibesio,

Ml calitvutiors havo boon condocted in the doped lehoraiony inclity: anviennment lemesrsune {22 £ 3°C and humiday © 70%.

Calbetion Equipmen used (METE critical for calbealion)

Prirnary Standards e Cad Date (Corlifcsto o) Sehedulod Calibeation
Perwnr maber NRP Sa: TR Db Apr-22 (Mo, 21 703525903524 Ape-23
Perwar ssnsor NRP-Z0 SM: 105244 Dd-Apr-22 (Mo, 217-03524) Apa-23
Pt sensar NRP-Z01 SN 103245 4-Age-22 [Ne. 247-03525) Apr-23
Relpfencn 20 08 Ateruator 5h: BHEEE (F0) H-Ape-23 (Mo 2AT-0352T) Ape23
Type-N mismatch combination SN 30982 06XZT  (M-Ap22 (No. 217-03528) Aprz3
Relorence Probe EXEW Sh: 7B 31-Doc-21 (No, EX3-T348_Dec?1) Dnc-22
DAES SN B0 02-May-Z2 (Mo DAESB01_MaylZ) Mary-23
| Scondary Shndands D# _ Chack Diate {in Fenisn) Schoduled Check
Power meior E44198 SN GBI 12478 30Ot 14 (in house chick (cs-20) in Puse chack: O-22
Power sansor HF B481A BN USATINETEY O7-Oct-15 (i houss chack Oc-20] I Punssss ;. D822
Power sanscr HF BAB1A She MY 41083315 O7-Dci-15 (in houss chack Dcs-20) i Iousmse chisci: Oict-22
RAF goneraior RES SMT-08 Sk 100872 15-Jun-15 (in house check Ocl-20) In lnouse chedc D22
Naswark Analyzer Agilent EBI8S4 | SN USA108047T 31-Mar-14 (i house check Dct-20) In houma check: Dc-23
| Caliroted by
I
Approwed by

| This eafibation cerfiicain shall not be reproduces except in full withoul wiithen appeoval of o labanaiony.
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Gallh['aﬂon Laboratory of ,{fg_i':f;& Setwelrarischer Ralloriarienst
Schmid & Pariner m‘“‘*—ﬁ i Sarwite suEses O dnlonnags
Engineearing AG 2 Sorvizio svizzaro di tarslura
Zoughausstrasss 43, 8904 Zurich, Switzetiand ?‘“‘»‘f?.“?ﬁ Swies Callbration Serdce
Accredited by the Swiss Accroditaton Serdcn {SAS) Acereditstion Ne.: SCS 008

Tha Swiss Accreditation Senvica is one of the sigrnlores to the EA
MuliBstarat Agresnant for the mcognition of calibeation cortificaton

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x.y,z
NIA not applicable or not measured

Calibration is Parformed According to the Following Standards:

a) |IEC/IEEE §2209-1528, "Measuremen! Procedure For The Assessment OF Spacific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Parl 1528 Human Models, Instrumentation
And Procedures (Frequency Ranga of 4 MHz 1o 10 GHzY", October 2020.

b) KDB 8656684, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Additional Decumentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cedificate are valid al the frequency Indicaled.

= Anlfenna Parameters with TSL: The source is mounted In a louch configuration below the
center marking of the flat phantom.

= Return Loss; This parameler is measured with the source positioned under the liguid filled
phaniom (as described in tha measurement condition clausa). The Relum Loss ensures low
refiectad power. No uncertainty required.

* SAR measured: SAR measured al the stated antenna inpul power.

* SAR normalized: SAR as measured, normalized to an Input power of 4 W al the antenna
connechor.

= SAR for nominal TSL paramefers: Tha measured TSL paramelers ame used Lo calculate the
nominal SAR result.

The reported uncertainty of measurement Is staled as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately B5%.
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Measurement Conditions

DASY system conbguralion, as far as nol given on page 1
DASY Version DASYEZ VE2.10.4
Extrapolation Advancad Extrapotation
Phantom Modular Flal Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution du, dy, dz =5 mm
Frl:_n_nﬂ_:g 1800 MHz = 1 MHz

Head TSL parameters
Tha following paramaters and caloulations wene applied.
Temperature Permittivity Conductivity

Nominal Head TSL paramaetars 220°C 40.0 1.40 mhalm

_H‘-lut_q!'ld I_-I_uid T_EI. parameters (Z20£02)"C 384 28% 1.38 mhoim £ B %
Huad TSL temperature change during test <=05°C - —

SAR result with Head TSL
SAR averaged ovar 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Input power .75 Wikg
SAR for nominal Head TSL paamelars noymiatized to 1W 30,0 Wikg £ 17.0 % (k=2
SAR mveraged aver 10 em® (10 g) of Head TSL wondilion
SAR mensured 250 mW input powear 5,07 Wikg
SAR for nominal Head TSL pammetars normalized o 1W 20.3 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scopa of SC5 0108)
Antenna Parameters with Head TSL

impadance, fransformed to feed poin 483101~ 2.0 0
Return Loss -33.3dB6
General Antenna Parameters and Dasign
Electrical Delay (ora diraction) | 1217 ns |

Afer long tarm use with 100W rediated power, only & slight warming of tha dipole near e fesdpoint can be messured,

The dipode s made of slandard saminigid coaanl cable. The comer conductor of the feeding line ks directly conneciad o the
second arm of the dipole. The antenna is tharefore short-circuited for DC-signats. On some of the dipoles, smol end caps
mm added 1o the dipole ams In order fo improve maiching when loaded according 1o the positon as axplained in the
*Measuremant Conditions” paragraph. The SAR data are not alfeciad by this change. The cverall dipols longth i still
according to the Standard

No axcessive force must be appied o (he dipole arnms, becausa they might bend or the soldered connecions naar the
Teedpaint may be damaged

Additional EUT Data

Manutactured by SPEAG
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DASYS Validation Report for Head TSL

Dare: 18072022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dvipale 1800 MHz; Type: DIB00V; Serial: DIBO0VE - SN:2d0T4

Communication System: U1D 0 - CW; Frequency: 1800 MHz

Medium parameters used: [= 1800 MHz; o = 1.38 S/m; & = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63.15-2011)

DASY 52 Configuration:
»  Probe: EX3DV4 - SNT349; ConvF(8.63, 8.63, 8.63) 2 1800 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.05.2022
« Phantom: Flal Phantom 3,0 (front); Type: QD 000 P50 AA; Senal; 1001

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7y/Cube 0:
Measurement gnid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 1106 V/im; Power Dnft = 0.00 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(1 g) = 9.75 Wikg; SAR(10 g) = 5.07 W/kg

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

Ratio of SAR at M2 to SAR ot M1 = 53.8%

Maximum value of SAR (measured) < 15.0 Wikg

dB
1]

-3.00
-6.00
-8.00
-12.00

-15.00

0dB = 15.0 Wikg = 11.76 dBWikg
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Impedance Measuremant Plot for Head TSL
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Appendix C.8 Calibration certificate for Dipole 1900MHz (S/N: 5d158)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussiresse 43, B004 Zurich, Switzoriand

Accrpdied by the Sweas Accredtnhon Sorvce [SAS)

Tha Swiss Accreditation Service is one of the signatories to the EA
Mulritateral Agreemant for the recognition of callbration certliicates

ciemt  SGS Korea (Dymstec)

Schwelzerischer Kalibrierdbenst
Service suisse delalonnage
Servizio avizzers di taratura
Swiss Colibralicn Service

Accroditation No.: SCS 0108

Certificata No: D1900V2-5d158_Apr21

|CALIBRATION CERTIFICATE

{ ctjoct

QA CAL-05.v11

| Calibsatan procedurms)

| Catiration ate April 22, 2021

| Caliyabon Equipment used (METE critical far caliration)

D1900V2 - SN:5d158

-

S50 0T v

Calibration Proecedure for SAR Validation Sources between 0.7-3 GHz

Thaa calitwation condicate documents the irmceabilty 1o natonal standsds, which realize the physicsl unts of maesuements |B4)
Ther reasurements and (he uncartaintes with confidence probatility e givan on this lliowng pages end ans parl ol the cenificals

| Al eaititations hane boen conduched in the clossd taboratory tacility. envirmment tompersiuee (22 = 3)°C and humnidty < 7%

Mobwork Aradyzer Agilent EBIS8A | SN LIS4108047T7

MNarma
Cakbrated Eny Jhﬂl'l']' Kateman
Approved by Hana Pokgvic

This calfrabion cenificate shall not be mproccod sscedt i Wl without wrtlen approval of the inbaraion

I1-Ma- T4 (in housa chedk Oct-20)

Function

Laboratary Technican

Tachnical Manager

Primary Stancards 0w Cal Dabe (Cemficate oy Scheduled Calibration
Povesr mater NAP | BN 14TTR O-Apr21 Mo, 31 7-0029103202) Apr-22
Fower senact NRP-Z0T S 103244 O-Api-21 (Mo, 217-03291) Apr-23
Powar sensor NAP- 231 S 103245 DO-Apr-Z1 [Ho. 21 7000930 Apr-20
Rataronce 20 dB Atlenusice SN BHGEDS (20k) CiAper-21 (Mo 217-00343) Apr-22

| Type-N mismaich combinaton SN 0082 | (32T Cril-Apr-3 (Moo 21703344 Apr<Fg
Ralemance Probe EX30VE | B TID 28-0wc-20 (Mo, EXI-THE_Decd0) D21
DAE4 S8 601 D2 -Hor-20 (o, DAES-B01_Mow) Maw-21
Secondary Stardards 1oe Check Date {in housa) Sehedubid Check
Power meter E44108 | SN GBISS124TS 30-0ct- 14 (in housa chack 0200 I hioumn chack: Oct-22
Povenr pansce HF B4A1A | SN LIS3T292763 0F-0ct-15 [ house check Oct-20) i Fouss oheck: Oct. 22
Powenr sanaoe HP BAB1A SN MY41092007 OF-Oet- 15 [0 house chack, Oct-20) I howse check: Oce. 23
AF gonemics RAS SMT-D SN 100972 15-Jun-15 i house chook Cct-20) In o check: Ocl-22

I hensa chack: Oct-21

S

Iggimedc Aprd 23, 2021
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, BMM Zurich, Switrerland

Bchweizerischer Kalibrierdienst
Sarvice sulsse d'#alonnage
Sarvizio svizzoro di taratura
Swias Calibration Service

Accradiled by the Swiss Accrodintion Senvice (SAS) Accredition No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multitateral Ay for the recog of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

MNSA, not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR] in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 622091, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Decumentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

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

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

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

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fregquency 1900 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 409+6% 1.40 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 41.0 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 m\W input power 5.30 W/kg
SAR for nominal Head TSL parameters normalized to 1TW 21.3 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52304590
Return Loss -24.2 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.201 ns —[

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Drate: 22.04.202]
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN:5d158

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

Medium parameters used: = 1900 MHz; o = 1.40 $/m: & = 40.9; p = 1000 kgfm'
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz: Calibrated: 28.12.2020
»  Sensor-Surfuce: L 4mm (Mechanical Surface Detection)
»  Electronics: DAES Sn601; Calibrated: (02, 11.2020
+  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

= DASYS2 52.10.4(1527);: SEMCAD X 14.6.14(7483)

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

Reference Value = 111.1 Vim; Power Drifi = -0.00 dB

Peak SAR (extrapolated) = 18.8 Wike

SAR(I g) = 10.2 W/kg; SAR(10 g) = 5.30 Wikg

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

Ratio of SAR at M2 1o SAR at M| = 54.5%

Maximum value of SAR (measured) = 15.9 Wikg

-3.20
-6.40
-9.60

-12.80

0dB =159 Wikg = 12.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix C.9 Calibration certificate for Dipole 1900MHz (S/N: 5d033)
Calibration Laboratory of Mﬁi § Schwsizarischer Kabbriardinnst
Schmid & Partner m c Sarvice suisse d"#alonnagn
Enginaering AG = Servizio svizzero di taratura
Zoughausstiasss 43, B304 Zurich, Switseriand fﬁ‘ S  Swiss Calibration Service
il
Accrodited by e Swiss Accredilation Service (SAS) Accreditstion Mo SCS 0108
The Swiss Accrediisiion Sorvice is one of the signatories to the EA
Mailtilatnvai Agresment for the recognition of calibration cortilicatos
chemt  SGS Korea (Dymstec) Catificats No: D1800V2-5d033_May22
|CALIBRATION CERTIFICATE |
Otyect D1900VZ - SN:5d033 o |
=
Calibxation procecune(s) QA CAL-05.v11 M‘
Calibration Procadure for SAR Validation Sources between 0.7-3
Amisvf, 5
Caibeation date May 30, 2022
This calbeation cortificate documents the iaceatslity o natcnal stendands, which realizs tha physical units of T [ 5l)
The M 15 aird thee wnc with confidence probability an given on the folowng pages and ar part of T cofificile.
| A carations havn besn conduchsd in e cowed labaralory foclity: anviroomant emperstune (22 3 370 and humidity < 7%
Caltaniion Egapmen used (METE orilical for cabeniion)
PrewySundads  los  ColDae(Cetbeatono) Sahodulon Calbraon
Fowor melar NRF I'sr 10arra O4-ADI-22 (Mo, 21 7-0302903524) Apr-d =
Feswer sarsce NRP-Z81 SN 103244 De-Apr-2 (No. 217.03824) A2
Power garmor NEP-Z01 SH 103345 D-igr 22 (No 21703575} Api23
Fafarencs 20 dB Alteruaior SN BHE3M [208) 04-Apr22 (Mo 21T-0A5IT) #pl'?:l
Type-N mamaich comisination SN J0082 /00327 04-Apr-22 (Ho. 217-00528) Apr33
Redorerce Probe EXI0VA EH: T80 21-Dec-21 (Mo, EXE-TMY_Dec2i) Dine-22
DAES SN 801 02-Mary-22 (Mo, DAEA-601_May22) Muary- 23
|Secondary Sandands = |O@ __ Check Datn (in housa) — Sehetured Lnocs I
Powes mobs 44188 M GBINS12475 30-0ct-14 (in house chack Oct-20) In house check: OCt22 Bl
Power sonsor HP BRBTA SM: USAT200783 O7-0ct-15 (in house chook Oet-20) I bomise check: 0.2
Power samor HP 84814 | BH NY41003315 OF-0ct-15 {in housa check Ocl-20) I o chec: Ocl-22 !
RF generator RAS SMT-08 SM: 100872 18- Jun-15 {in house chck Oct-20) In house chick: Oet-22
Motwork Analyzer Agient EBGSHA | SN USA108047T7 31-Mar-14 (in Fouse check Ocl-20) In Pecursa chock: Oct-22
Marmn Furson Sigrature
Cafibemind bry: Audonia Goorgiaciou Labioratory Technician %K_\
Approved by Svan Kithn Tochnical Manager 5:, :
[ssund: Jure 2, 2002
[ This calibration cerificatn shafl not be aprodisced amoept in full withot writtn apgemval of tha labarslory.
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Calibration Laboratory of N P TR

Schmid & Partner SN &1 4 Sorvics aisse ;umn“
Engineering AG 3 i ki s

Zrughaussirasse 43, 8004 Zurich, Switzeriand iﬁ_‘ﬁf S swisa Calloration Servics

Acoredited by tho Swiss Accroditaion Sendon (SAS) Accreditation Na.;: SCS 0108

Thir Swiss Accreditation Sarvics i one of tho signatodes 1o ihe EA
Multilsizes Agresmant for the recognition of calibration certificales

Glossary:

TsSL tissue simulating liquid

ConvF sensitivity In TSL / NORM x,y,z
MNIA nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/EEE 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

= Anfenna Paramelers with TSL: The source is mounted in a touch configuration below the
centar marking of the flat phantom,

= Refurn 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 al the stated antenna input power,

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

= SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result,

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%,

Carlificats Mo D1900V2-50033_May22 Page 2 of B
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Vaersion DASYS2 VE2.10.4
Extrapolation Advanced Extrapalation
Phantom Maodular Flat Fhanlom
Distance Dipole Centar - TSL 10 mm with Spacor
Zoom Scan Resolution dw, dy, dx = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The foliowing parametors and calculations were applied,
Temparvturs Permittivity Conductivity
Nominal Head TSL parametors z20°C 40.0 1.40 mhaim
Maasured Hoad TSL parameters (22020.2)*C 30+8% 140 mhaim £ 6 %
Head TSL temperatura change during test =05°C — =
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW ingut power 9.89 Wikg
_SAH for neaminal Head TSL parameters nomalized to 1W l 303 Wikg £ 17.0 % (k=2)
WIWWWW{mp}ﬂHﬁdﬁL condition
_S.EH measyred 250 mW input power 5.14 Wikg
SAR for naminal Head TSL pararmelers mornialized o 1W 20.5 Wikg £ 16.5 % (k=2)
Cartificate No: D1900V2-5d033_MayZ2 Page 3ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed poin 5310+670
_Iilanm Loss - 229 d8

General Antenna Parameters and Design

Elgctrical Delay {ona direction) 1.204 ng

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

The dipole i made of standard semingid coaxial cable, The center conductor of the feeding line |s direclly connecied to the
second arm of the dipole. The anfenna is tharefore shon-circulted for DC-signals, On some of the dipales, smafl end caps
are added io the dipole arms in order 1o improve matching when loaded acconding to the position as explained in tha
"Measuremant Condithons” paragraph. Thi SAR data are not affected by this change. The overall dipola length is stil
according to the Standand,

Mo excessive lorce must be applied to the dipsle ams, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by j SPEAG |
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DASYS Validation Report for Head TSL

Date: 30.05.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900VE; Serinl; DI900Y2 - SN:5d033

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

Medium parameters used; = 1900 MHz; o = 1.4 5/m; &= 3% p = 1000 kg/m’
Phantom section: Flat Section

Messurement Standard; DASYS (IEEETEC/ANSI Ca3.19-2011)

DASY 52 Configuration:
=  Probe: EX3DV4 - SNT34%; ConvF(2.43, 8.43, 8.43) @ 1900 MHz; Celibrated: 31.12.2021
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn601; Calibrated: 02.05.2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001
« DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7)Cube 0
Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 11001 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(] g) = 9.89 Wik SAR(10 g) = 5.14 Wikg

Smullest distance from peaks to all points 3 dB below ~ 10 mm

Ratio of SAR at M2 to SAR at M1 = 53.8%

Maximum value of SAR (measured) = 15.5 Wikg

0dB = 155 Wikg = 11.90 dBWikg
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Impedance Measurement Plot for Head TSL
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Appendix C.10 Calibration certificate for Dipole 2600MHz (S/N: 1124)

Calibration Laboratory of T irralcariachor ailh
Schmid & Pariner i \“"\E'::’%e 2 ss:rm -Mmd'mn::m
Enginearing AG S € garvizio sviszerc di taratura

Teughausstrasss 43, B004 Zuskeh, Switzariand “'-:..-’.’."‘1?"? Swiss Calibration Service

Acorodited by the Swiss Accrodialion Senvics [SAS)
Tha Gwiss Accreditafion Service (= one of i signatocien o the EA

Accreditntion Mo: 'SCS 0108

Multlinteral Ag for tha r o ol callbration ceriilicntes
Chan 5GS Korea (Dymsiec) Corsiflenta Ne: D2600V2-1124_Jul22
[CALIBRATION CERTIFICATE
| Ot D2600V2 - SMN:1124 7l =
Cabbration procounmis) 0A CAL-05.v11 ;*;"é'

Callbration Procedurs for SAR Validation Sources batween 0.7-3 GHz _'.TF
s

Cartilicate Mo: D2600V2-1124_Juid2

F690501-RF-SAR000264-A2

Fage 1 ol 6

Date of Issue :

Calibrason dua: July 15, 2022
This calbeaton cesdiicnts documonis the i ity b rutional which remiize (ha physicsl unils of messusamants (S1)
The measumsmonds and the uncerininties with cordfidencs probabidity e gronn o (M Tolicradng pages aod are padt of the corificates.
All calbenlions have beon conductod in th clossd inbomiory incity; srvironmant lompemsurs (22« 3)°G snd hoeniiity < 7095
Catbration Emapment used (METE orticad bor caltimsion)
Primary Standans me Call iate {3 Mo | Schedulod Cole
Powes air MAE SN 1MTTH Dd-Apr-22 (Mo 21 T-0353S03534) Apr-22 i ]
Power sansor NHP-Z51 SN 1002 Od-Ape-2 (Mo, 217-03524) Apn2d
Power sonsor MAP-Z01 Sh: 10328 O4-Apr-22 (Mo, 21700578 Ape-I3
Anferoncs J0 B Anornbor S BHEE4 [204) {H-Apr-22 (Mo, 21703527 Apr-Z3
Tiypa-N mismasch cornbination S TI06E2 FDEEEY  Od-Apra2 (Mo, 217-05520) AprZd
Moterance Probe X300 BN THB HDnc-21 (o, EX3-7F340_Doc21) D27
DAE4 = O2-May-22 (Mo, DAEA-B0N_Mny2T) May-21
Secomdtary Slardarts m # Chock Dase (in houss) . Schaouted Clech
Pt malsr E44198 SN GBISS12475 0-O-14 [im hourss chack Dcd-20) In howsa checke Oct-22 9
Powar sanmor HI® 84814 8M: LISATHTa0 OF3ct-15 [im houss chock Dct-20) I Wi el Ool-22
Powar sansar HF 84614 SN MYd10E335 07-Dcd-15 (in hounes ofook Oct20) I hisuss checks Oel-22
AF ponambor RAS SMT-08 SM: 100072 W6-dun-15 {in house chack Ooi-20) It housa checi: Ocl22
et Annbyzer Aplont EB3SEA | SM: US41080477 Fi-Mar14 {in house chsck Dcl-20) In house checkc Oct-22
ik Funetion Sigrmium

Caltited try: Atanls Gantgladiu Labamtory Teshrican -.'.‘l_ o

Tl = p
Apprend by S Hilho Daputy Manager

S

Imgueped; July 25, 2022
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Calibration Laboratory of

. A8 Schwaizarischer Kalbrierdianst
Schmid & Partnor e g Sarvice aulase d'dtalennnge
Engineering AG e G ariiaio svizzere o eraturn
Foughasrtransn 43, 0004 Zurich, Switrerdand ‘%ﬁf S  Swise Cabruilon Barvice
Accroditod by the Swiss Accrocitation Servics (SAS) Acereditation Mot SCS 0108

The Swiss Accreditation Servica ks one of the sigruriories to the EA
MauBlisternl Agresment for the recognition of callbration cortilicaies

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x.v,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/EEE 62209-1528, “Measurament Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn Wireless Communication Devices - Part 1528: Human Modais, Instrumentation
And Proceduras (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB BES664, "SAR Measuremant Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Conditions: Further detalls are available from the Valldation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated,

= Antenna Parameiers with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom,

= Refum Loss: This parameter is measured with the source positicned under the liquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power, No uncertainty required,

* SAA measured: SAR measured al the stated antenna input power,

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

« SAR for nominal TSL paramelers: The measured TSL parametars are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution carresponds to a coverage
probability of approximalely 95%.
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Measurement Conditions
DASY systom configuration, as far as nol ghven on page 1.
DASY Varsion DaASYS2 WE2.10.4
Extrapalation Agvancid Extrapolation
Phantem Modular Fist Phantom
Distance Dipole Center - TEL 10 mm with Spacar
Zoom Scan Resolution e, dy. dz =5 mm
Frequency 2800 MHz + 1 MHz
Head TSL parameters
Tha following parameters and calculations wore applied.
Tfmpnﬁluru Permittivity Condusctivity
Nominal Head TSL parameters 20°C 8.0 158 mihofm
Measured Head TSL plrI'rilELlL (22.0 =0.2)*C AT3A:8% 201 mhoim =6 %
L_H“d TSL temperature change during last <05°C i —
SAR result with Head TSL
SAR averaged ovar 1 em® (1 g) of Head TSL Condition
SAR measured 250 m\W inparl pover 14.2 Wikg
SAR for nominal Head TSL paramaters normalizad to YW 55.5 Wikg £ 17.0 % (k=2)
SAR avaraged aver 10 om?® (10 g} of Head TSL condition
SAR meaguned 250 mW Input power 6.31 Wi
SAR for nomingl Head TSL parameters normalized to 1W :bt.! Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

| Impedance, transfarmed to feed point 5020-54i0
| Retum Loss -25.4 0B

General Antenna Parameters and Design

Elacirical Dielay (one diracton) L1562 ns

Albar long lorm use wilh 100W radiated power, only a slight warming of the dipole near tha feedpoim can be measured,

The dipole s made of standard semingid comxial cable. Tha center conduslor of the feeding line is dirsctly connacted 1o the
second arm ol the dipols. The antenna is therefore short-circuted Tor DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in ordar to improve matshing when loaded according 1o the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affocted by this change. The overall dipola length ks stil
according 1o 1he Standang

Mo excessive force must be applied to the dipobe anms, because they might bend or the saldered connections near tha
ledpoint may be damaged

Additional EUT Data

Maradactured by | SPEAG
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DASYS Validation Report for Head TSL
Date: 15.07.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serfal: D2600YV2 - SN: 1124
Communication System: UID 0 - CW; Frequency: 2600 Mz
Medium parameters used: £ = 2600 Mllz; o = 2,01 5/m; & = 37.3; p = 1000 kgfm®

Phantom section: Flal Section
Measurement Standard: DASYS (IEEE/TECFANST C63.19-2011)

DASY 52 Configuration:
»  Probe: EX3DV4 - SNT7249; ConvF(7.84, 7.84, 7.84) @ 2600 MHz: Calibrated: 31,12.2021
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAES Sn601; Calibrated: 02.05.2022
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement grid: dx=5mm, dy=3mm, dr=5mm

Reference Yalue = 116.3 Vim; Power Drift = (0.9 dR

Peak SAR (extrapolated) = 28.2 Wikg

SAR(1 g} = 14.2 W/kg; SAR(10 g) = 6.31 W/kg

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

Ratio of SAR mt M2 10 SAR at M1 =350.2%

Miximum value of SAR (measured) = 23.5 Wikg

0 dB =235 Wikg = 13,70 dBW/kg
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Impedance Measuremeni Plot for Head TSL

B Yon Quwel Sweep Colvatin D Sale Mok Sustom Windom . teb
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-THE END-
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