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Glossary

DAE data acquigition electrenics

Connecter angle  information used in DASY system to align probe sensor X to the robot
coordinate system,

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

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

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

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

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

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

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

o input Offset Measurement: Quiput voltage and statistical results over a Iarge number of
zero voltage measurements.

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

e Input resistance: Typical value for information: DAE input resistance at the connecter,
during intemal auto-zeroing and during measurement.

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

= Power consumption: Typical value for information. Supply currents in various operating
medes.
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DC Voltage Measurement
AD - Convarter Rasolution nominal
High Range: 1LSB = 8.V, fullrenge = -100...4300 mV
Low Range: 1LSB = 6inV, fullrange =  -1......+3mV
DASY measurement parameters. Auto Zerc Time: 3 sac; Measuring time: 3 ssc
Calibration Factors X Y 4
High Range 403.352 = 0.02% (k=2) | 403,907 £ 0.02% (k=2) | 404.229 + 0.02% (k=2)
Low Range 3.95616 + 1.50% {(k=2) | 3.97451 ¢ 1,50% (k=2) | 3.97389 £ 1.50% (k=2)
Connector Angle

| Connector Angle to be used in DASY systom

1

1935°+1° |

D DEKRA
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

D DEKRA

High Range Reading (uV) Difference (uV) Error (9)
Channel X + Input 199091.58 111 0,00
Channei X + Input 20006.68 5.01 0.03
Channel X = Input -19297.78 3.58 -0.02
Channel Y + Input 198882.71 0.16 -0.00
Channel Y + Input 20006.42 486 002
Channel Y - Input -19998.83 2.58 0,01
Channel Z + Input 199962 27 0.07 -0.00
Channel Z + Input 20005.50 392 0.0z
Channel Z = Input -19983.03 3.48 -0.02
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.20 0.18 oo
Channel X + Input 201.73 0.35 0.18
Channel X - Input ~188.17 0.32 018
Channel Y + Input 2000.99 0.18 0.01
Channel Y + Input 200.65 -0.71 .35
Channel Y - Input -198.74 022 0.1
Channel Z + Input 2001.21 045 0.02
Channel Z + Input 200.06 -1.14 0.57
Channel Z « Input -199.24 -0.52 028
2. Common mode sensitivity
DASY measurement parameters; Auto Zero Time: 3 sac; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading {1V)
Channel X 200 177 0.18
-200 0.27 -1.22
Channel Y 200 11.03 10.95
- 200 -1228 -12.65
Channel Z 200 -8.10 -8.20
- 200 7.58 729
3. Channel separation
DASY measurement paramsters: Auto Zeeo Time: 3 sec; Measuring time: 3 sec
Input Voltage {(mV) | Channel X {uV) | Channel Y (uV) Channel Z (uY)
Channel X 200 - -1.68 323
Channel Y 200 9.16 - -1.22
Channel Z 200 353 7.31 -
Cerlificate No: DAE4-868_Aug20 Page 4of §
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4. AD-Converter Values with inputs shorted

D DEKRA

DASY masasurement parameters: Auto Zere Time: 3 sec; Measuring time: 3 se
High Range (LSB) Low Range (LSB)
Channel X 16075 15852
Channel Y 15796 15438
Channel Z 15984 14843
5. Input Offset Measurement
DASY measurement parameters: Auto Zera Time:! 3 sec. Measuring time: 3 sec
Input 10M0Q
Average (uV) min, Offset (uV) | max. Offset (uV) G l.::‘\;;atlon
Channel X 0.26 -1.18 194 050
Channel Y .12 207 1.54 051
Channel Z 0.09 069 0.82 0.35
6. Input Offset Current
Nominal Inpet circuitry offset current on all channels; <25fA
7. Input Resistance (Typical values for information)
Zerolng (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) *79
Supply (- Vee) 7.6
9. Power Consumption (Typica! values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply {- Vec) -0.01 8 -9
Cerlificate No: DAE4-669_Aug20 Page5of 5
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CALIBRATION CERTIFICATE (Replacement of No: EX3-7461_Aug20)

This coitvation cenificale sball nol be reproduced except in ful without written approval of the lsbaratory.

Ctyect 'EX3DV4 - SN:T481
Casbraion prooadure(s) QA CAL-01.v9; QA CAL-12/v8, QA CAL-14.v6, QA CAL-23.v5,
Calibration procedure for desimetric E-field probes

Calibration cate: August 28, 2020°
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Neme Function Signature
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Glossary:

TSL tissue simulating liquid

NORMx Y,z sensitivty in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP dicde compression po

CF crest factor (1/duty_ cycla) of the RF signal

A B.C,D modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polanization & 8 ratation around &n axis that is in the plane normal to probe axis {at measurement center),
e, 8 = 0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Sta 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, June 2013

b) IEC 6220%-1, *, "Measurement procadure for the assessment of Specific Absorption Rate (SAR) from hand-
hedd and body-mounted devices used next Lo the ear (frequency range of 200 MHz to 6 GHz)', July 2016

c) |EC 62209-2, "Precedure to determine the Specific Absorption Rata (SAR) for wireless communication devices
used in close preximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) XDB 865664, ‘SAR Measurement Reguirements for 100 MHz to 6 GHz*

Methods Applied and Interpretation of Parameters:
NORMx.y.z: Assessed for E-lield palarization § =G (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegu»de)
NORMx y,z are cnly intermadiate values, Le., the uncertainties of NORMx,y,z does not affect the £7-fiesld
uncertainty inside TSL {see below ConvF).

«  NORM(fxy.z = NORMX.y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions fater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

* DCPxy,z: DCP are numerical linearizaticn pacameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

« FPAR:PAR Is the Peak to Average Ratio that is not calibrated but determined based on the signal

e AxYyz Bryz Cxy.z Dry.z VRxy.z A B, C. D are numerical inearization parameters assessed based an
the data of power swaep for specific moduiation signal. The parameters do not depend en fraquency nor
meda, VIR Is the maximuwn calibration range expressed in RMS veltage across the diode,

= ComviF and Boundary Effect Parameters: Assessed in flat phantom using E-fieid (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compeansation (alpha, depth} of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL correspands
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvE. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vakidity from £ 50 MHz fo + 100
MHz.

» Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phastom
exposed by a patch antenna.

= Sensor Offsel. The sensor offset corresponds to the offset of virtual measuement center from the probe tip
{on probe axis). No tolerance required,

* Connector Angie: The angle is assessed using the information gainad by determining the NORMx (ne
uncertainty required);
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EX3Dv4 — SN.T481 August 28, 2020
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Basic Calibration Parameters

D DEKRA

Sengor X Sansor Y SensorZ unc (k=2)
Norm (EVIVIm)) 0.45 0.41 0.45 £10.1 %
DCP (mV)*® {8 1) 956 100.2
Calibration Results for Modulation Response
uvio Communication System Name A a C 1) VR Max Max
d8 | dBywv dB mv dav, Unc®
(k=2)
0 cw X 00| 000 | 100 | 000 | 1568 | £35% | £4.7 %
Y 00 | 000 | 1.00 143.8
. Z 00 | 000 | .00 156.3
10352- | Pulse Wavelorm (200Hz, 10%) X | 1238 | 8470 | 1853 | 1000 | 600 | +40% | =65%
HAA Y | 2000 | 8934 .05 650.0
Z | 2000 | 9148 | 2062 60,
10353 | Pulse Wavafarm 200Kz, 20%) X | 2000 | 9088 517 | 648 | 80 £28% | 298%
AL, Y | 2000 | 9012 | 18.63 | 800 |
Z | 20, 9424 | 20.79 804
10354- | Pulse Waveform (200Hz, 40%) X | 2000 | 9385 | 1935 | 398 | 950 | +14% | z96%
AAA ¥ | 2000 | 9439 | 1949 | 95%
Z | 2000 | 100.28 | 22. 951
10355- | Pulse Wavaform (200Hz, 607) X 97,51 997 | 222 | 1200 | #1.0% | 86 %
AAA Y | 2000 | 10181 | 21.97 1200 |
Z | 20 107.68 | 24.54 120.0
10367- | CPSK Wavelorm, 1 #Hz X | 174 | 6560 | 1485 | 1.00 500 | 21.7% | £96%
AN Y | 169 | 6562 | 14.68 1500 |
Z 61 | 6483 | 14.28 50
10GBS. | QPSK Waveform, 10 MHz X 28 | 67 552 | 000 | 1500 | #1.1% | x96%
ARA Y .21 | 6741 5.50 | 1500
Z 210 65.43 14.95 1504
10306- | 64-QAM Wavsform, 100 kHz X 91 | 6886 79 | 307 [ 1500 | 209% [ £36%
BAA Y 0z | 71.38 5,31 150
Z 286 | GBS ¥ 1600 ]
10388 | B4-QAM Wavefarm, 40 MHz X | 343 | 6639 | 1539 | 000 | 150 Z07% | £t96%
ANA Y | 35z | 8689 | 1567 1500
Z | 348 | 6556 A4 450.0
10474~ | WLAN CCDF, 84-QAM, 40MHz X 484 | 6521 27 | Q00 | 1500 | =1.79% | x96%
BAA Y | 489 | 6555 | 1547 1500
Z | 487 | 6545 | 1539 160.0
Note: Far details on UID parameters sea Appendx
The uncertainty of measurement is stated as the standard uncertainty of measurement

multipfied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

:'he uncertainies of Norm X.¥.2Z do not affect the E*ield uncertainty inside TSL {se= Pages 5 and 6}

P uncorlainty net requred.
;wm B detdrmired using he max. deviation from lmeer resp Spyng lar etridusion ard is expressed for the square of ha
i v,
Certiicate No: EX3-T461_Aug20iz Page 30622
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EX3DV4-SN:7461

August 28, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Sensor Model Parameters

c1 c2 a T1 72 T3 T4 TS T6
fF fF v ms.V? | ms V" ms V2 v
X 524 385.49 34.74 8.72 0.00 4.98 2.00 0.08 1.00
Y 47.7 354.55 3522 5.66 0.25 4.98 2.00 0.04 1.01
Z 434 31777 3435 8.05 0.00 4.97 200 | 000 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) -79.4
Mechanical Surface Datection Mode enabled
Optical Surface Detection Mcde disabled
Probe Querall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Proba Tip to Sensor X Cakbration Paint 1mm
Proba Tip to Sensor Y Cakbration Point 1mm
“Probe Tip to Sensor Z Calibration Boint 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Note: Measurement distance from surface can be incressed 10 3-4 mm for an Areg Scan job,

Certificate No: EX3-7461_Avg20i2 Page 4 of 22
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EXI0V4- SN-7481 August 28, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Calibration Parameter Determined in Kead Tissue Simulating Media

£(MHz) © mﬁﬂ%‘ cmvw ConvF X | ConvF Y | ConvFZ | Alpha® | D(ﬁ; (mh;}

450 435 0.87 1002 | 1082 | 1092 | 013 | 130 | £+133%
750 41.9 0.89 9.84 9.84 984 | 050 | 080 | £+120%

900 415 097 943 | 943 943 | 035 | 088 | £120%
1640 402 1.31 870 | 870 870 | 032 | 085 | s120%
1810 40,0 140 825 | 825 825 | 0232 | 086 | $120%
2000 40,0 149 5.09 B.09 809 | 032 | 086 | #120%
2300 305 1.67 7.79 7.79 779 | 035 | 080 | £120%
2450 38.2 1.80 7.47 7.47 747 | 036 | 000 | +120%

2600 39.0 1.96 rer | 727 727 | 039 | 080 | £120%
3300 8.2 271 7.16 716 746 | 035 | 125 | #131%
3500 379 281 7.10 7.10 700 ) 030 | 125 | +124% |
4700 arz 342 7.00 | 7.00 700 | 030 | 125 | 2131%
3900 75 332 645 | 645 645 | 030 | 150 | 2131%

| 4200 371 363 610 | &10 610 | 025 | 150 | £181%
4600 36.7 4.04 600 | &09 609 | 040 | 180 | £131%
4950 36.3 440 592 | 592 502 | 040 | 180 | £131%
5250 359 47 571 571 571 | 040 | 180 | +131%
5600 355 507 602 | 502 502 | 040 | 180 | $£131%
5800 353 527 615 | 515 515 | 040 | 180 | £131%

°FmﬂwmmmutlmeNWNMWﬂAarnghu{quezt dseubrcﬂtdodto’f)ﬂmtm
uncersnty is the RSS of the ConvF urcenairty &t calbrstion frequency and the ty for the: y band £ valdty
below 300 MMz is £ 10, 25, 90, 50 and 70 MBz foe Conv assessients i 30, 64, 128, 150w220mhmm¢/ vnlalydcoMFWat
& 14hz 13 4.9 MHx, and Coenf asasssed a1 13 MH2 i5 9-19 MH2. Abov § GHz frequancy vaidity can be saended 10 + 110 Mz,
A.(vuquw:lube'ow:!(;w.wﬂuqummm(xwa)mbemm.10%£lquucompmmnmmubbmn

mmmmmnmmm:wumwam fsand o) = xied o £ 6%, The uncensinty & the RSS of
chuwF Endy foe tergel fisue p
mwwhvecumdmmmmmm that tha daviat 12 the beuncary effect af!

mmmmgmwmmm3euwuwwz7smtmmm«enncmswmuwmmnmomw
diamaler from tha daundary.
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EX30V4- SNT7461 August 28, 2020

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7461

Calibration Parameter Determined in Body Tissue Simulating Media

| fpHZ© PQ;!;IIVM i b (;m;’ " | comex | convey | convez Atpha® D(‘nmu (2:;}
450 56.7 0.94 1107 | nor | 1107 | oos | 130 | £133%
750 55.5 0.98 1000 | 1000 | 1000 | 048 | 080 | x120%
900 55.0 1.05 952 9.52 952 | 031 | p®a | +120%
1640 53.7 1.42 855 B.55 855 | 035 | 086 | £120%
1810 53.3 1.52 8.06 B.08 806 | 039 | 086 | £120%
2600 53.3 1.52 7.91 7.91 791 | 046 | 086 | +120% |
2300 529 1.81 .18 .79 779 | 043 | o080 | $120%
2450 52.7 1.95 1.62 7.62 762 | 034 | 082 | £120%
2600 52.5 216 7.48 7.48 748 | 033 | 092 | £120% |
5250 48.9 536 4.80 480 480 | 050 | 190 | £131% |
5600 485 577 4,14 414 414 | 050 | 180 | +131%
5800 482 6.00 4.28 4.26 426 | 050 | 180 | x131%

¥ Fraquonicy valdity above 300 MHz of & 100 Nz cely sapiies fr DASY 4“?##(“0!‘3“0?) duibmw: S0 MHz The
& the RSE of the Coond” uncartainty ot calbration ey ¥ and the o ¥ for the . Fi y walkity

baiow 300 NHz i6 £ 30, 25, 40, 50 and 70 MHZ for CornvF aasassmonts at 30, 64, 128, cwwm»«zmw VdmydCanfn’mal

G MHz is 4-5 1z, ad ConvF assastad & 13 MHz ia 8-19 M-z, Abave 5 GHz frequancy valdity can b6 sdanded 1o + 110 MMz

F AL frequancies bakm 3 GHE, e vakoity of 16508 PArAMELers (2 And ) can ba felaxsd %0 + 10% I Lould compersatian formula (s appled 1o

magsired SAR values, thoocamzcﬂz tha validty of sasue s (e and o} s rostl to = 5%, The uncerialnty s the RSS of
the ComF inty far inds wwlmm

© miahatDagth are o i SPENG that the ning devizson dus to the boundary eflect after compensalion s
MWM:1%'«rroquencluwowseﬂzundbm:z'nfu#wmnn:é&ununydahmbrgﬂmmnmpmmup
dramener from the boundary.
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Frequency Response of E-Field
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Conversion Factor Assessment
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Appendix: Modulation Calibration Parameters
D Rev | Communication Systern Name Group PdA: —;Jkn‘;'
[} cw o 000 | £47% |
10010 | CAA | SAR valigation (5quare, 100ma, 10ms) Test 1000 | =956% |
10011 | CAB | UMTS-FDOD (WCDMA) WCOMA 291 | 256%
10012 | CAB | IEEE 802.11b WIFi 2.4 GHz (ESS, 1 Mops} WLAN 187 | £98%
78013 | GAB | 1EEE 802115 WiFi 2.4 GHz (0SS5-OF M, 6 bbps) WLAN 46 | £56% |
10021 | DAC | GSM-FOD (TOMA, GWS| GSM 39 | &6
10023 | DAC | GPRS-FDD (TDMA, GMBK_ TN D) = GSM 57 | 96% |
(10024 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-1) GEM 56 | +96%
10025__| DAC | EDGE-FDO (TOMA, 8PSK. TH 0] GSM 1262 | £96%
i DAC | EOGE FDD (TDMA, 8PSK, TN 0-1) GSM 955 | £66% |
10027 | DAC | GPRSFOD (TDWA, GMSK_ TN 0-1-2) GSM 480 | =96%
10028 | DAC | GPRS-FDD (TDMA, GMSIC TN 0-1-2-3) GSM 385 | z08%
10025 | DAC | EDGE-FDD (TDMA, 8PSK_ TN 0-1-2) GSM 7.78 | +88% |
70030 | CAA | IEEE 802.15.1 Blusfook (GFSK, DF1) Bluatooth .30 | £66% |
10031 | CAA ’IEEE_—'““"""“M 15.1 Bluetoca 1.87 | +96% |
10032 | CAA |1 IEEE au‘z‘ 1 Bluetooh wa Blustoatn 1.16_| $56% |
10033 | CAA ot (PUA-DAPSK, DH1) Blustcath 7.74 296 %
10038 | CAA EEE mum Bluetact (PU4-DOPSK, DF3) Biuelcoth 4. $96% |
10035 | CAA | IEEE 802 15.1 Bluslooth (PU4-DQPSK, DHS) Bluetooth 3. £56% |
10036 | CAA | IEEE 802 15.1 BIugook (8-DPSK, DH1) BIUatooth B0 6%
| 10057 | CAA '_..EEE_W%.I%J.E!M.@M*'}; Bluetooth 477 | £887%
10038 | CAA | IEEE 902 15.1 Blueioom (8-DFSK, DHS: Blagtooth 410 | +96% |
1005 | CAB | COM (ixRTT, RC1; COMAZI00 457 | 86 % |
10042 | CAB | 156615126 FOO (TOMAFOM, PI4-DOPSK, Halirate) ANES 778 | +96% |
10042 | GAA_| ISOUEINTIA653 FDD (FOIMA, FM) ANPS 000 | +86%
10048 | CAA | DECT (10D, 1 DMAFDM, GFSK_ Ful Siot, 24 DECT 1380 | t96% |
10043 | CAA | DECT (TOD, TOMAFDM, GFSK_ Doubie Sk, 12 DECT 1075 | 7+98% |
10056 | GAA | UMTS-TOD (TD-SCOMA, 1.28 Mops) TO-SCOMA 101 | *96%
10068 | OAC “FOO (TOMA SPSK_ TN D-1-2-3] GSh 52 | £96%
10058 | CAB_| IEEE 802 11b WAFi 2.4 GHz (DSSS, 2 Mbps) WLAN A2 | 98 %
10000 | CAB | IEEE 802 115 WiFi 2.4 GHz (DS5S, 5.6 Mbps) WLAR B2 | £96%
10061 | GAB | IEEE 502 11D WiF: ‘i‘z"i‘ég_i‘"‘@ ‘l‘lMggg) WLAN 60| £967%
_10062__| CAG | IEEE 802 11aih WiFl 5 GHz (OFOM, & WLAN B8 | +98%
10063 | GAC | (EEE 802 17aih WiFi 5 Ghiz omeums) WLAN 63 | +96%
10064 | CAC | \EEE 802 11a/h WiFi 5 GHz (OF DM, 72 Wbpe) WLAN 08 | +98% |
[10085__| CAC | IEEE 502 11a/h WiF1 5 GHz (OFDM, 18 Mogs) WLAN 9.00 | +96%
10065 | CAC | IEEE 802 13a/h WiFi 5 GHz (OF DM, 24 Mops) WLAN 38| £96%
10067 | GAC | TEEE 802 11l WIFI evngg_%a_.%%p WLAN 1012 | £96%
1 CAC | TEEE 502 17ain WIFI 6 GHz 44 Mtps WLAN 1024 | +96%
10068 | CAC_| IEEE 602 17a/h WiFI 5 Giix (OF OM, 54 Mups, WLAN 10.56 | +96%
10071 | GAB | IEEE 802 11g WiF| 2.4 GHz (OSSSIOFDM, 9 Mbos) TWLAN 83 | £96%
10072__| CAB_| IEEE 802 119 WIFi 2.8 GHe (DSSS/IOFDM, 12 Mbpe) WLAN 62 | £9.6%
10073 | GAB_| IEEE 802110 WiFi 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 9¢ | +96%
10074 | GAB_| IEEE 602119 WIF! 2.4 GHz (DSSSOFDM. 24 MOps: WLAN 1030 | £9.6%
19675 mr'aagwm 4 Gtz (CESSIOFOM, 36 Mops WLAN 0.77 | +96% |
T0UTE | CAB | IEEE 802 11g WIF) 2.4 GHz (DSSSIOFDM, 48 Maps TWLAN 094 | $86% |
10077__| GAB_| 1EEE BOZ 119 Wil 2.4 GHz (DSSSIOFDM, 54 Mops, [WLAN 1.00 | +96%
10081 | CAB__| CDMAZO0O (1XRTT, RC3] | COMAZD00 397 | +96%
10062 | CAB l""‘“—““‘_"sstns 136 FDO (TOMM/FOM, PUA-DGPSK, Fulrats) AMPS 477 | +96%
10090 | DAC | GPRB-FOD (TDMA GMSK, TN 0-3) GSM 56 | 296% |
10087 | GAB | UMTS-FDO (HSGEA) WEOMA 65 | 49 é“
10098 | CAB | UMTS-FDO (HSUPA, Sublest 2) WEOMA 88 | 98 % |
10093 | DAC | EDGE-FDO (TOMA, apsmmo_-ag GSM 55 | +98%
10100 | CAE | LTE-FDD (SC- 1oossas MHz, CP5K) LTEF00 | 567 | 296%
6701 [CAE 1T e o | LTEFD0 _ 842 | 395% |
10102 | CAE LTE"FDO(SC-FDMA. 10696R8 20 MHz, CLTE-FoD . 680 | 406%
0105 | CAG | LTE-TDO (SC-FOMA, 100% RS, ZDMHx. wsx; TLTETD _ 929 | 298%
10104 | CAG | LTE-TDD (SC-FDMA, 100% RS, 20 MHz, 16-QAM) | LTE-TDD 997 | 296%
10105 __| CAG ms-naoérm.‘—‘wo‘—rx 20 MHz, GA-QAM) | LTE-TDD 1001 | 298%
0108 | CAG | LTE-FOO (SG-FOMA, 100% RS, 10 MHz, | LTE-FOD 580 | 396%
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10108 LTE-FDD {SC-FOMA, 100% RS, 10 MHz, 16-0AM) .43 +96% |
10110 LTEFDD (50-FOMA, 100% RS, 5 Mz, 75 | £96%
10111 LTE-FDD ;wmmam 5 WHz, 16-0pA) 44 | $96%

[ 10112 LTEFDD (SC-FOMA, 100% RS, 10 Mz, 64-0AM) 55 | £98%
10113 LTE.FOD (SC-FOMA, 100% RB, & MHz, 84-CAM) 62 | +36%
fati4 IEEE 802.11n (MY Greeréed, 15,5 Mips, BPSK) 10 | +98%
10115 TEEE 802.11n (H7 Breented, 81 Mops, 15-GAM) 46| x96% |
10116 TEEE 802,110 (T Greenteid, 135 Mbes, 54-QAM) A5 | 86 % |
16117 IEEE 802.11n (HT Mixad, 13.5 Maps, BPSK) +96% |

10118 TEEE 802110 (H1 Mixod, B1 Mbgs, 76-0AM) £36%

”"“1011‘% TEEE B02.11n (HY Mixed, 135 Miips, 64-GAN] £98%
10140 LTE FOD (SC-FOMA, 100% RB, 13 MHZ._16-GAM) +88% |
10141 LTE-F DD {SC- 100% RB, 15 MHz. 64-DAM) +96%

e ETE£OD (o0-FOMA-TO0R RB 3 i 595 oo
10743 3 1009 R, 2 Mz, 16-QaM) £96%
10144 LTEFDD [SC-FDMA, 100% RB, 3 MHz, 64-GAM) £96%
10145 | CAF_| LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, QPSK) +98%
1046 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHZ, 16-QAM) +98%
10747 | CAF | LTEFDD (SC-FOMA, 100% RB, 1.4 MHz. BA-QAM) +95%
10749 | CAE | LTEFDD [SG- 50% RS, 20 Mz, 16-0AM) £95% |
10150__| GAE Xrgo .20 Mz, 56-QAM) +96%
1051 | CAG | LTE-TDD (SC-FOMA, 50% RB. 20 MKz, OPSK) £96%

19782 EAG :. DD (SC-FOMA, 50% RE. 20 MHz, 16-QAM) £96% |
107163 | CAG TDD (SC--DMA, 50% R, 20 ME2, 84-GAM) £96%
1054 | CAG I.TE-FDD (SC-FDMA, 50% R, 10 Mz, GPSK £86%

10155 | CAG | LTEFDD (SC-FDMA, 50% RB, 10 MFz, 16-0AM) 286 %

10756 | CAG | LTEFDD (SC-F % RB, 5 MHz, ) 86 %
10757 | GAG us“'jmn%m 5% 1B, § MHz, 16-0AM) t96%

10158 | GAG | LTEFDD (SC.FOMA, 50% RB. 10 MHz_ 64-Q0M) 62 | £96%

10158 | GAG | LTEFDD (SC-FDAUA, 50% RB, 5 Mz, 64-GAN) 56 | £86 % |
10180 | CAE | LTEFDD (SC-FDMA, 50% RB, 15 MHz, QPSK) 82 | 58 %
10161 | CAE_| LTEFDD so%ns MRz, m 643 | +887% |

10162 GAE —E-a“%msarr“x 0D 15 MPz, 656 | +96% |
10166 | CAF | LTE-FDD (SC-FOMA. 50% RB, 1.4 Miz. QPSK) 46 | £96%

10767 | GAF | LTEFDD (SC-FOMA, 50% RB, 1.4 Mriz, 16-GAM] 621 | £96% |

10768 | CAF | LTEFDD (SC-FOMA, 50% RB, 1.4 MHz B4-0AM) 679 | +587%

10168 | CAE | LTE- DD (SC-FOMA, 1 RS, 20 MHZ QPSK) 573 | £96
10170 | CAE | LTEFDD %{-’f&ig 1RE, 20 Miz. 16?cm) 52 [ 86% |
10171 | ARE | LTEFDD (SC-FOMA, 1 RS, 20 MHz 64-0AM 49 | £96% |
10172 | CAG | LTE-TDD (SC-FDMA, 1 R8, 20 MHz, QPSK) 21 | £96%
10173 | GAG | LTE-TDD (SC-TDMA, 1 RS, 20 MHZ_16-GAM) 48 [ £98% |

[10i74__| CAG_| LTE-TOD 1 R, 20 MHz. 54-0AM) 10257 +98% |

10175 CAG | LTE+D 10 MHz. (OPSK) 572 |'+95% |
10176 | CAG | LTEFDD [SC-FOMA, 1 RS, 10 MHz, 1E-QAM) 652 | +96% |

10177 | CAl | LYEFDD (SC-FOMA, 1 RS, B MHz, CPSK) 573 | £96%

10778 | CAG | LTEFDD (SC-FOMA, 1 RB, 5 MHz, 16-GAM) 652 | £96% |
10178 | CAG | LTEFDD (SC-FDMA, 1 RB, 10 MHZ 84-QAM) 650 | £967%
10180__| CAG ma-r"n"_o@ym iz, 64-0AN) 50 | +96%
10181 | CAE | LTE-FOD (SC-FOMA 1 RS, 15 MHZ. QPSK| 72| £96%

10182__| CAE | LTE-FDD | RB, 15 MHz. 16-QAM) 5.52 | +9.8% |
107183 | AAD | LTEEDD (SC-FOMA, 1 RS, 16 MHz. 64-QAM)_ 50 | +98%
10784 | GAE | LTE-FDD (SC-FDMA, 1 RB, 3 Wiz, GPSK) 73 | +96%

10185 | CAE | LTE-FDD (SC-FDMA, 1 RB, 3 MH2, 18-GAM) 51 | £96%

10186 | AAE_| LTEFDD 1 RS, 3 MHz, _64-CAM) 50 | £96%

10187 | CAF_| LTEFDI %"‘.4 mﬁvg) 73 | £88%
10188 | GAF | LTEFDOD (SC.FOMA, 1 RS, 7.4 MHz. 16.-QA) 652 | £968%
10188 | ARF | LTEFDD (SC-FOMA, 1 RB, 1.4 Mz, 54-QAM 50 | +96%
10193 | CAC | IEEE 802.11n (HT Greenheld, 6.5 Mops, BPS 08 | +96% |

1078¢ | CAC | IEEE 802.11n (HT Greenhield, 39 Mbps, 16-0AN) 12 | £986%
10195 | CAC | IEEE 802,110 (RT Greenfiek, & s‘&%w 21 | +96%
10796 | GAC | IEEE 802.11n (KT Mowd, 6.5 ; £96%
10187 | CAC | 1EEE 802.11n (HT Mowmd, aeugps 16.CANY) +96%
10198 | GAC | |EEE 802.310 (T Mond, 65 Mbps, 64-0AM) +9.6%
10218__| CAC_| IEEE 802.11n (HT Mumd, 7.2 Mops, BPSK] 196 %

D DEKRA

Cartificate No: EX3-7461_Aug2(i2

Page 120f 22

Report No: (NIE) 69323RAN.001

Page 114 of 181

2021-11-05



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

D DEKRA

EXI0V4~ SN:7481 Auguet 28, 2020
0220__| CAC | IEEE 802,110 (HT Mixad, 432 Wns, 16.CAN) WLAN 813 | 296% |
10221 | CAC_| IEEE 802.11n (HT Nied, 72.2 Miigs, B4-OAM] WLAN 827 | £66%
| 10222 | CAC | IEEE 802.110 (HT Mued m BPSK). WLAN 806 | +89.
10225 | CAC | IEEE 802 110 (HT Mousd, 50 T6-QAM) WLAN 848 | +896%
10224 CAC | IEEE 802110 mr.m-ac"'ﬁ'ug,gsE . 64-CAN] WLAN 0B | +86%
10225__ CAB_| UMTS.FDD {HSPA%) WCOMA 87 | £56%
10226 | CAB_| LTE-TOD (SC-FOMA, 1 RE, 1.4 Mz, 16.0AM) LTE-TOD 43| £96%
10227 | GAB_| LTE-TOD (SC-FOMA, 1RB, 1.4 Mz, B4-GAM) LTE-TOD 7026 | £68% |
10225 | GAB | LTE-TDD {SC-FOM®, 1 RB, 1.4 MHz, GPSK) LTE-TOD 822 | $88% |
10228 | GAD | LTED 1A, 188, 3 MAZ, 16-0AM) LTE-TOD 948 | $956% |
10230 | CGAD | LTETDD {SC-FOIA, 7 RB, 3 MHz. 64-0AM) E-T0D 1025 | +96%
10231 | CAD | LTE-TDD (SG-FOMA, 1 RB, 3 MHz, GPSK) LTE-TOD 519 | +36%
10232 | CAG | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 16-Q5M) LTE-TOD 948 | +96% |
10335 | CAG | .Te-nx“a"g FOMA, 1 RB, 5 MHz B4-0AM) LTE. 1025 | 466% |
10223 | CAG | LTE-T M8, T RB, 5 MHz, OPSKy LTE-TOD 821 | 306% |
10235 | GAG | LTETDO . 1 RE, 10 M-z, 16-GAM) LTE-TDD 945 | 29.6%
7023 | GAG | LTE T00 (SCEOMA 1 RB. 10 Wiz, 64 LTE-TOD. 10.25 | 296%
90237 | CAG | LTE-TDO (SCEDMA. 1 RB, 10 MHz, QPSK) .11 =700 921 | 296%
0238 | CAF_| LTE-TDO (SCFOMA. 1 RB, 15 MHz. 1B-QANM) LTE-TDD 9456 | £96% |
90235 | GAF | LTE-TDO (SC-FOMA, 1 RB, 15 MHz, 64-GAM) LTEDD 1025 | 296% |
10240 | CAF | LTE-TOO (SCFOMA, 1 RB. 15 MHz, QPSK) LTE T 921 | 298%
10241 | CAB | LTE-TOD (SC-FOMA 50% RB, 1.4 16-0AM) LTETCO 982 | £98%
10242 | CAB | LTE-TOD (SC-FOMA, 50% RE, 1.4 54-QAM) TE-T0O 986 | £0¢ %
10243 | CAB | LTE-TOD (SC-FDMA, 50% RB, 1.4 Miiz, QPSK LTETGO 946 | =66 % |
10244 | CAD | LTE-TOD [SC-FDMA, 50% RS. 2 MHz, 15.0AM) LTE-T00 1006 | +96%
1 CAD | LTE-TOD (SC-FOMA, 50% RS, 3 MHz, 64.Q0A) LTE-T0D 1006 | +98%
10245 | CAD m-m:""_"Msox 3 MHz, QPSK] LTET00 930 | £56%
10247 | CAG | LYE-TDD (SC-FOMA, 50% RB. 5 MHz, 16-GAM) LTE-TCO 991 | £88%
10248 | CAG | LTE-TDD (§Emm‘ 50% RB, 5 Mz, E4-GAN) LTET0D 10.08 | +98%
10249 | CAG | LTE-TDD (SC-FDOMA, 50% RS, 5 Mz, GPSK) LTE-T0D 829 | +36% |
19750 LTE-TDD (SC-FDMA, 50% RB. 10 tikz, 1 ) LTE-TOD 9.8t | +9 a__
[ 10251 | GAG LTE-TDD (SC-FOMA. 50% RB. 10 W1z, E4-0/M) | LTE-TOD 1017 | 96 % |
1 CAG | LTE-TDD 50% RB, 10 MHz, GPSK) LTE-TOD 324 | +96% |
10255 | CAF | LTETDD (SC- 50% RB, 15 MHz, 16-CAM) LTE-TOD 980 | £9.6% |
(10254 | GAF_| LTE-TDD MiHz, BA-GAM) LTE-TOD 1014 | 496 % |
10255 | GAF | LTE-TDD (SC-FOIAR, 60% RB, 15 MHz, QPEK) LTE-TOD 920 | $98%
10256 | GAB_| LTE-TDD {SC-FOMA, 100% RB, 1.4 Mz, 15-40AM) LTE-TOD 396 | 290,
(10257 | CAB | LTE-TDO (SC-FOMA, 100% RB, 1.4 Nilz, 66.0AM) LTE-TOR 10.08 | 296% |
0258 | GAB ue-vu:{?m‘—m‘“i"r‘oo RB, 1.4 NHz, CPSK] LTE-TOR 934 | 29,
10255 | CAD | LTE-TDO (SC-FOMA, 100% RB, 3 WHz, 16-GAM] LYETD! 996 | 29
30260 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MH>. 64-0AM) LTE-TDD 397 | £66°
(%0261 | CAD | LTE-TOD (SC-FDMA. 100% RB, 3 Wiz, LTE-T00 24| 969
10262 | CAG | LT -gug SC-FOMA,_100% RB, 5 MHz, 16-QAM) LTE-T00 83| +9¢
10283 | CAG | LTE.TOD (SC-FDMA, 100% RB, 5 Mz, 64-0AM) LTET00 1016 | $96% |
10286 | CAG_| LTE.TOD \EIE«%"W 5 MHz, GPSK) LTETCO 923 | +98%
10265 | CAG | LYE-TDD (SC-FDMA, 100% RB, 10 MHz. 16-QAl LTEI00 982 | 196% |
10266 | CAG | LTE-TOD (somm. 100% KB, 10 Mbz, M) LTE-100 10,07 | +9.
1 CAG_| LTE-TOD (SC-FOMA, 100% RS, 10 Mz, QPS LTE-T00 930 | 29,
10268 | CAF LTETOD %Frgmmm"“_‘—ns 15 MHz, 16-0AM) LTE-TOD 10.08 | +96%
10269 | CAF | LTETDD (SC-FOMA, 100% RS, 15 MHez, 64-QAM) LTET0D 1013 | 296%
0270 [ GAF [ LTETOD (SC-FOMA, 100% RB, 15 MHz, QPR LTE-TOD 5. 29.6% |
10274 | CAB | UMTS-FOD (HSUPA, Sublest 5, RelB. 10} WCOMA 487 | 296%
10275 | GAB_ | UMTS-FOD (HSUPA, Sublest 5, 3GFF Reib.d) V/COMA 386 | 196%
0277 | GAA_| PHS PHS 1181 | 296%
10278 | CAA Fﬂ%‘o!% BW G841z, ROl 0.5)_ PHS 1181 | 206%
10278 | CAA | PHS (QPSK, BYW ES4MHz, Rolof 0.38] PHS 1298 | 296% |
| 10260 | AAB | COMAZ20CO, RC1. 5085, Ful Rike COMAZID 91 | $96% |
10291 | AAB | COMAZOC0, RC. SO85. Ful Rate COMB0L0 46 | $36%
10297 | AAB_| COMAZDD0, RCS, SO32, Ful Rate COMAZI0 30 | 296% |
[ fo2sa | COMAZD00, RG3, 503, Ful Rate COMA000 350 | +96% |
10236 | AAB AZ000, RC1, 503, 1/8h Rae 25 ¥, COMAZ00D 12459 | +98% |
(10287 | AAD | LTE-FOD (SC-FOMA, 50% 1B, 20 MFZ. GPSK] LTE-F0O 81 | +96%
(10288 | AAD | LTE-FOD (SC.FDMA 50% RB, 3 MHz, GP5K) CTEF00 72| £96%
10238 | AAD | LTE-FOD (SC-FOMA, 50% RE. 2 MKz, 16<304) LTEF 38 | £96%
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0300 | AAD | LTE-FOD [SC-FOTAR, S0% 1B, 3 Mrlz, 64-QAN] CTEFOD 660 | £96%
10301 | ABA mﬁl“‘——"“.:semw 15, 5076, SUMHZ, OFSK, PUSC)_ CWBIAX, 1203 | +98%
032 | ABA .&Wm‘%ﬂ‘. . S, 10Nz,  PUSC, 3 WAX 1257 | £96%
10300 | AAA | TEEE 802 1k WIMAX (31:15, Sms. 10MHz, BAGAM, PUSG WIAX 1252 | £96%
10304 | AAA | TEEE 802160 WINMAX (25:18, Sms. 10Mbz, GAQAM, PUSG WINAX 1186 | £98%
0305 | AAA | IEEE B0Z 166 WIMAX (31:15, 10ms, 10z, G40, PUSC WRAX 1524 | +38% |
| 10306 | AAA | IEEE 802 168 WileAX {29.15, 10vs, 10MHz, E4QAM, PUSC) WMAX 1467 | £96%
10307 | ARA | IEEE 502,166 WiNAAX (23:78, 10ms, 10MHz, GPSK, PUSC) WINAX 1649 | +98% |
10308 | AAA | IEEE 802 166 WIMAX (29,18, 10ms, 1002, 16QAM, PUSC) WA 1446 | +96%
[ T0G0E | AAA | IESE BO21 n‘Wm%“‘nmmmmcm 1456 | £96%
10370 | AAA | IEEE BOZ 160 WIMAX 'J;Lﬁ:s& Tome, 10MHz, GPSK. ANG 253 VATAAK 1457 | +96%
30671 | AAD | LTE-FDD (SC-FDMA_100% RB, 15 MHz, OFSK) LTE-FOD 06| +66°
0673 | AAA | IDEN TS ICEN 1051 | +9.6%
70314 | AAA | IDEN 156 IDEN 1348 | 296%
10315 | AN | IEEE 802.11h WIFI 2.4 OHz {DS5S, 1 Mbpe, 8606 9c) WLAN 171 | 9.
0316 | AAB | IEEE B02.11g WiFl 2.4 GHz (ERP.OFDM, 6 Mbps, 96pc 00) | WLAN B36 | +969
10317 | AAC | [EEE 802.11a Wi 5 GHz (OFOM, 6 Mbps, 56pc dc) WLAN 836 | 196%
10352 | ARA | Pulse Wanalorm (200Hz, 10% 10.00 | +96% |
10353 | AAR | Pulse Wanatorm (200H2, 20%, 689 | 196% |
10352 | AAA_ | Pulse Wawetorm (200Hz2, 40% Ganeria 388 | 29E%
10355 | AAA | Puise Waelorm (200HZ, 50%) Ganerki 122 | $06% |
10356 | AMA | Pulse Wavelorm (200Hz, 80%) Ganenc 97 | 296% |
10387 | AAA | QPSK Waeloem, 1 MHz 10 | £68%
10358 | AAA | QPSK Waveform, 10 MHz ane 22 | £96%
10396 | ABA | 64-0AM Wavelorm, 100 Khiz Ganprio 627 | £06% |
AAA | € Viavelorm, 40 MHz Ganeric 627 | 258%
10400 | AAG | IEEE 802.1 1ac WIF| {20MHz, 64-GAM. D0pC 06) WLAN 837 | +98%
10401 | AAC | IEEE 802.11ac Wikl {40MHz, 64-GAM. S90C 00 WLAN 60 | £86%
10402 | AAD | IEEE 802 1 1ac WiF) {(80MHz, G4- QAN 98pc 0] WLAN 53 | £96%
10403 | AAS | COMA2000 (1XEV-DO. Rav. 0) COMAZIOS 376 | x36%
10404 | AAB | COMAZ2000 (1XEV-DO. Rev. A) T GOMAZOOD 77| £96%
| 10806 | AAB | CDMA2000, RC3, 5032, SCHO. Full Rale | COMAIT03 522 | +96%
16410 LTE-TOD {SC-FOMA, 1 RB, 10 MHz, QPSK, UL Subv2.34.7,6,9, | LTE-TOD 782 | 198% |
10474 | ABA | WLAN CCOF, 64-AM, 40MHzZ Generic 854 | +96% |
70415 | ARA_| IEEE BOZ 11b WiFi 2.4 GHz (0558, 1 dc) WLAN 150 | 96 %
10476 | AAA | IEEE B0Z 119 Wik 2.4 GHz | ERP-QFOM. ’ o) WILAN 23 | +96%
10497 | AAB | IEEE 802118 ViFi 5 GHz (OF DM, & Abpe. d8pc WLAN 73 | 96 %
D418 | AAA | IEEE B02.110 WiFi 24 GHz 8 Mops, 93pc, Long) WLAN .14 +9.6% |
10455 | AAA | IEEE B0Z.19g WIFI 2 Aﬁ%“ww § Wbps, 9pc, Sharl) | WLAN 819 2068% |
10422 | AAB_| IEEE 802.1%n {HT fioid, 7.2 Mbps, WILAN B32 | 3968%
10423 | AAB_| IEEE B02.110 {HT Groonfickd, 43.2 Mbps, 16-300) WLAN 347 | 0.
| 10424 | AAB | IEEE B0Z.110 (HT Greerifiek, 72.2 Mbps, G4-0AM) WLAR [ 840 | 396% |
1 AAB | IEEE 602.11n (HT Greanfield, 15 Mbps, BPSK) WLAN " Ba1 | 496%
10426 | AAB | IEEE 802110 (HT Greanfiok, 90 Mbgs, 16-GAM) WLAN 45 | 296% |
(10427 | AAB_| IEEE 802.11n (HT Groonfiold, 150 Mo, 64-GAM] WLAN 41 | 266% |
10430 | AAD | LTE-TDD (OFDMA, 5 Mz E-TM 3.1) LTEDD 28 | +56% |
10431 | AAD E-FDD.(OFDMA, 10 MHz, E-T0 2.1 LTE-FDO 38 | 206 %
10432 | AAC | LYEFDD (OFOMA, 35 Mz, E-TM 3.1 LTEFOD 34 | $06% |
10433 | AAC | LTE£DD (OFDMA, 20 Mz E-TM 3.1 LTEFOO 34 | £86%
10438 | AAR | W-COMAA (BS Toat Mocol 1, 64 BPCH) WCOMA, 860 | £9.6% |
10435 | AAF | LTE-TDD (SC-FDWA, 1 RB, 20 MHz, QFSK. UL Sub) LTE-T00 782 | +96%
10447 | AAD | LTEFDD (OFDMA, 5 MHz, E-TM 3.7, Clppng 44%) LTE-FOD 756 | +396% |
16848 | AAD | LTE-FOD TOMBZ e-msa.c&%g‘ LTE-FOD (53 | +96% |
| 10848 ARG | LTE-FDD (OFDMA. 15 M2, E-TM 3.1, Clping 84%) LTE-FOD. r51 | 29.6% |
10450 | AAC | LTEFDD (OFDMA, 20 MHz, E-TM 3.9, Cippiig 44%] LTEFDD 748 _| 496 %
0451 | AAA | W-CDMA {BS Tasl lodel 1. 64 DPGH, Cipping 44%) VICOMA 759 | 298%
10453 | AAD | Vaidaticn [Squaro, 10ms, 1ms] Tast 10.00_| $96% |
| 70456 | AAB | TEEE 802 118 WiFi (160MHz. 64-QAN, 99pc.do) VWLAN £3 | 295%
10457 | AAA | UMTS-FDO (DC-HSOPA) VICOMA 52 | *0B%
3 AAA | COMAZO00 (13EV-DO, Rev. B, 2 carners) COMA2000 55 | 196% |
10450 | AAA | CDMAZOGO (1%EV-D0, Réy. 3, 3 carners) CONAA2000 825 | 296% |
(90480 | AAA | UMTS-FDO (WODHA, AMR) WCEMA ¥ 296%
0461 | AAB | LTE-TOO (SC.FDMA, 1 RB, 1.4 MHz, QPSK, UL Sub) LTE-TDG B2 | +98
(10462 | AAB | LTE-TOD (SC-FDMA, 1 RB, 1.2 Mitz, 16-GAM, UL Subj LTE-TDD 830 | =
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10463 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 hiHz, 64-GAM, UL Sudj CTE-T00 856 | £96%
10464 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHZ, QPSK, UL Sub) LTE-T00 782 | +9

| 10465 | AAC | LTE-TOD éc}sm‘ RB, 3 MHz, 16-QAM, UL Sub) LTE-TCO 832 | +9.
10466 | AAC | LIE-TY 1 RS, 3 MHz, B4-QAM. UL Sub) LTE-T0O 857 | +96%

0467 | AAF | LTE-TOD (SC-FOMA, 1 RB, 5 MHz, GPSK, UL Sub) LTE-TCD 782 | +96%

10468 | AAF | LTE.TOD (SC.FDAA, 1 RS, 5 MHz, 16-QAM. UL Sub) LTE-TCO 32 | $96%

D483 | AAF | LTE-TOD (SC-FDMA, 1 RB, 5 MHz, 64-QAN, UL Sub) LTE-T00 568 | £96%
10470 | AAT | LTE-TOD (SC-FDMA, 1 RB, 10 M2, QPSK. UL Sub LTE-T0D g $96%
10471 | AAF | LTE-TOD (SC-FOMA, 1 RS, 10 Mz, 16-GAM, UL Subj LTE-TO0 5.32_| +9.6% |
10472 | AAF | LTE-TDD (SC-FDMA, 1 . 10 MHz, E4-GAM, UL Sub) LTE-TSO 5.57 | 296% |
10473 | AAE | LTE-TO Q‘rs, 15 Wz, UL Sub) LTET 782 | +95%

10474 | AAE | LTE-TOD (SC-FOMA, 1 RB, 15 MHz, 16-QAM, LA Sub) LTE-TOO 32 | 4969

D476 | AAE | LTETUD (SC-FOMA, 1 RS, 15 Wiz, B4.GAM, UL Sub) LTE-TCD 57 0.6 %

10477 | AAF | LTE-TOD (SC-FDMA, 1 RS, 20 MHzZ, 16-GAM, UL Sub) LTE-T00 32 | 396% |

10478 | AAF | LTE-TOD (SC-FDMA, 1 RS, 20 Wiz, £4-GAM, UL SUb) LTE-T00 67 | 96 %
10470 | AAB | LTE-TOD [SC-FOMA, 50% RB, 1.4 WHz, GPSK, UL Sub)_ LTE-T00 4| 298%
10480 | AAB | LTE-TOD (SC-FDMWA, 50% RB, 1.4 MHz, 16-GAM, UL Sub) LTE-TOD 818 | 40,
10481 | AAB | LTE-TOD (SG-FOMA, 0% RB, 1.4 MHz, 54-06M, UL Sud) LTE-TOD 545 | +9.
10482 | AAC | LTE-TOD (SC-FOMA, 50% RB, 3 MHz, QPSK, UL Sub) LTE-TOD TI1_ | $96%
10483 | AAC | LTE-TOD (SC-FONA, 50% RB, 3 Mrz, 16-GAM, Sub) LTE-TOD 39 | 2969

10484 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHZ 6d-QAM, UL Sub) LTE-TOD 847 | 296%

10485 | A#F | LTE-TOD (SC- 50% RB, 5 Mz, GPSK, UL Sub) LTE-TOD 59 | 298% |
10485 | AAF | LTE-TOD % RB, 5 Mz, 1'5-&'('53 [V §12b_)c LTE-TOD 38 | 206%

10487 | AAF | LTE-TOD [SC-FOMA. 50% RB, 5 Mz, 64-0AM. UL Sub) (TETD 60 | $06%

(10488 | AAF | LTE-TOD (SC-FDMA, 50% RB, 10 Mz, OPSK. UL Sub) LTE-TOD 70| =96%

| 10480 | AAF | LTE-TDD (SC-FOMA, 50% RS, 10 MHz, 16-GAM, UL Subj LTE-TOD 131 | 298% |
10430 | AAF | LTE-TOD [SC-FOMA, 0% RS, 10 Mz, A-GAM, UL Sub} LTE-T0D 354 | 296%
10497 | ARE | LTE-TDD (SC-FOMS, 50% RB, 13 MHz, QPSK, UL Sub) LTE-TOD 74| 296% |
10492 | AAE | LTE-TDD (SC-FOMA, 5% RB, 15 Mz, 16.QAM, UL Sub) LYETOD 541 | 256% |
10433 | AAE | LTE-TDD {SC-FOMA, 50% RB, 15 Mz, 64-QAM, UL Sub) LYE-TOD 855 | 8. %_
10494 | AAF | LTE-TOD {SC-FOMA, 50% RB, 20 MiHe, OPSK, UL Sub) LTE-TDD 774 | £96% |
10495 | AAF | LTE-TDD (SC-FOMA, 50% RB, 20 Mz, 16-QAM, UL Sub) LTE-TDD 37 | +96%

10495 | AAF_| LTE-TDD (SC-FOMA, 50% RB, 20 MHZ, 64-QAM. UL Sub) LTE-TOD | B354 | £96%
10497 | AAB_ | LTE-TDD (SG-FOMA, 100% RB, 1.4 MHZ, UL Subj LTE-TOD [ 787 | +86%

(10498 | AAB_ | LTE: m}g&?ﬁm 100% RB, 1.4 W:Lw%__. , UL 5] LTE-TOD _ 840 | £96%
10493 | AAB | LTEA] “FOMA, 100% RB, 1.4 Mz, 64.GAM, UL Sub) LTE-TD! 168 | £968% |

10500 | AAC | LTE-TDD (SC-TOMA, 100% RB, 3 Wz, QPSK, UL Sub) LTE: 787 | £8.8%
10501 | AAC | LTE-TDD ({SC-FOMA, 100% RB, 3 Mz, 16-GAM. UL Sub) LTE-TDD 44| +96%

10502 | AAC__| LTE-TDD {SC-FOMA, 100% RB, 3 MHE, 64-QAM, UL Sub) LTE-TOD Y +896% |

0503 | AAF_ | LTE-TOD Lﬁ-‘m“m. 100% RB, 5 MHz, QPSK, UL s% LTE-TDD 2 £9.6% |

| 10804 | AAF .rsm»i(ﬁ-mwx 100% RB, 5 Mkiz, 16-0AM. UL S0b) LTE-TOD EX £9.6%
0505 | AAF | LTE-TDOD (SC-FOMM, 100% RB, 5 Mz, 54-0AM, UL Sub) LTE-TOD 854 | +96% |
10505 | AAF_| LTE-TDO (SC-FOMA, 100% RB, 10 Mz, OPSK, UL Sub) LTET 7.74_| £9

(90507 | AAF | LTE-TDO (SC-FOMA, 100% RB, 10 Mz, 16-QAM, UL Sub) LTETDD 836 | +96% |

30808 |'AAF | LTETDO ( MA, 100% RB, 10 Mz, 64-GAM, UL Sub) LTE-TDO . 855 | +96%

[ 90509 | AAE | LTE-TDO (SCFDMA, 100% RB, 15 Mz, GPSK, UL Sub) LTE-TDD 799 | +96%

70510__| AAE | LTE-TDO (SC-FDMA, 100% RB, 15 Mitz, 1E-QAM, UL Subj LTE-T00 548 | 9.6 % |
10511 | AAE | LTE-TDO (SCFDMA. 100% RB, 15 MHz, B3-QAM. UL Sub) CTE-TEO 551 | $96%

10812 | AAF | LTE-TOD (‘BE-FD‘M_A, 100% B, 20 MRz QPSK, UL Sub) CTET0D 774_| £9.8% |
108" ARF | LTE-1DD (SC-FOMA, 100% B, 20 MRZ 16-OAM, UL Sub) LTE-1DO 842 | +96% |
10514 | AAF | LTE-TOD (SC-FOMA. 100% RB, 20 MHz. 53-QAM. UL Sub). LTE-TDD 845 | 296%
10515 | AAA | IEEE B0Z.11b Wiri 2.4 GHz (DSSS, 2 Mbps, 83pc dc) 58| 296% |
10516 | ABA | IEEE BOZ.110 Wikl 2.4 GHZ (DS5S, 5.5 Mbps, 95pc da) WLAN .57 | 28,

10537 | AR | TEEE 602,110 Wiri 2.4 GHz 11 MEps, 99p€ 66} VECAN 158 | 206%

10618 | AAB 118 WiFi 5 GHz (OFO1A, 9 Wis, 960 dt) WLAN 23 | 296% |
10519 | AAS | IEEE B02.11am WIFI 5 GHz (OFOM, 12 Mops, 93pc 6] WA 29 [ s06%

{10820 | AAS | JEEE A0R.T1a/h WiFi 5 GHz (OFOM, 16 S o VICAN 12| 295%
10521 | AAB | IEEE BOZ.11ah Wil 5 GHz mu@sﬁ.ﬁx VILAN 87 | +56%

(10522 | AAB | IEEE 802 11ah WIFI 5 GHz (OFDM, 38 taps, S9pcde WLAN 45 | 2386 %
10523 | AAB | ICEE BO02,11ah WiFi 5 GHz (OF DM, 48 Mbps, S9ac de WLAN 308 | £96% |
10524 | AAB | TEEE 802,11ah WiFi 5 GHZ (OF DM, 54 Mbps, 86t dc. WLAN 327 | 98 %
10625 | AAB | IEEE BU2.11ac ViET (20MHz, MCS0, 939¢ 0¢ WAN 836 | $86
10528 | AAB | IEEE 802.31ac WIFI (200Hz, E"‘M"&f. : ac; WLAK 842 | £86%
10527 | AAB | IEEE B02.11ac Vi [20MHz, Mc's'z'.%ig WLAN 821 | +9. :;
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10528 | AAB | IEEE 802 1380 WIF: (20MHz, MGSS, 95pc do) WLAN 836 | 298% |
10528 | AAB | IEEE 802 11ac Wik (20MHiz, g__és?;;.:%ocg WLAN 836 | £98%
10531 | AAB | IEEE 902 1% WIF! (20Mriz, MCSG, 98pc do WLAN 843 | +08%
10532 | AAB | IEEE 802 110c WiFl (20MHzZ, MCST, B8pc 02 WLAN 29 | £98%
10533 | AAB | IEEE 802.178C WiFi (20MHz, MCSB, 85pc 0c) WLAN 38 | +905%
10534 | AAB | IEEE 802 118c WIF| (400Hz, 0G50, 99pC 00 WLAN 845 | +956%
10535 | ANB | IEEE BOZ 11ac Wikl gw.uﬁi‘%&?‘i WLAN 846 | +36%
10536 | ANB | IEEE B0Z.17ac WIF) (S0MFz, MCS2, 98p¢ 6o) WLAN 832 | +96% |
10537 | AMB | IEEE 502.11c WiFi (400MHz, MCS3. 88pc o WLAN 844 | r36% |

(70538 | AAB | IEEE 802, 118C WIFi (40MHz, MCS4, S8pc oo WLAN 854 | +98%
0540 | ANB | IEEE B02.118C Wiri (A0MPZ. MCSE, 99p¢ 60 WLAN 839 | +98%
10541 | AAB | IEEE BOz.11sc Wil ;: iz, MCST, 3pe e, WLAN 946 | $96% |

70542 | AAB | IEEE B02.11ac WIFi (A0MFZ MCSB, 99pe 06 WLAN 65 | +9.6%
10543 | AAB | IEEE B02.11ac WiFl (s0MHz, MCSS. 99pc oc WLAN 65 | +96%
0544 | AGS | IEEE 8G2.11ac iz, M e} VAN 47 | +96%
10545 | AAB | IEEE BOZ.113c W (B0MHZ MCS?, 99pe de WLAN 55 | +96%

10546 | AAB | FEEE B02.118c VWi (B0MHz, MCS2, $9pc dc VILAN : 96 %

10547 | AAB f&emlmwn;mrgu%gp:m ViLAN 49 | 29.6% |
10838 IEEE B02.115¢ WiE1 (30MHZ, MCS4, 990 o) WLAN 37 | $86%
10850 | AAB 'W-m%x Mgb;_mM) WLAN 38 | 206 % |
10651 | AAB | IEEE B02.11ac WP | MES?, Sapc te) VILAN 50| 306 %
10552 | ARB | IEEE BO2.11ac VAFI {800Hz, MCSS, 5990 dc) WIAN 42 | 2665

10553 | AAB | IEEE 602, 11acwur_;mm MCS8, %80 de) WLAN A5 | 408 %
10684 | ARG | IEEE 802.11ac VAF] (160MF2 MCS0, 93¢ 6¢) WELAN 48 | 206%

10856 | AAC £ 802,113 WiF1 (160MRz, MCS 1, 98¢ 06) WLAN B47 | 206%
10856 | AAC | IEEE B02.11ac WIF) (1600Hz, M ac) WLAN 50 | =56% |
10557 | AAC | IEEE 802.17a0 WiF) {160MHz, MCS3, 980G dc) WIAN 52 | 286%

10558 | AAC | IFEE 802.113C WiFs {160MHe, Mcsa.ssocuc WLAN 161 | =86%

10560 | AAC | IEEE 502.118c WiFi { 160MH2, MCS6, WLAN 73 | £
10861 | AAC | IEEE 802 11ac WIFI {1500MHz, MCS7 WLAN 56| +9.
70582 | AAC | IEEE 802 17c 'Wfﬁ_'mg’m%ic‘; WLAN 65 | £96%
10563 | AAC | IEEE 802.113c WIF: mi‘w dc) WLAN 77T | £96%
70564 | AAA | IEEE 502.11g Wirt 2.4 GHz (DSSS-OFDM, 3 Mbps, S6po doy WLAN 25 | +96%

770565 | AAA | IEEE 802 11 WiF1 2.4 GHz (OSSS-OFDM, 2&%@ WLAN 45 | £96%
T0566 | AAA | IEEE 807 110 WiFi 2.4 GH2 (0S55-0F DM, 18 Mbps, 86p= dc) WLAN 813 [ 196%
0567 | AAA | IEEE 80211, Lw'Tﬁ__"‘zAEﬁz" (DS5S-OFDM, 24 Mixs, 99pc dc) WLAN 00 | +96%

10568 | AMA | IEEE BO2.11g ) 4 Gz (DS5S-OFDM, 35 Mbgs, 99pc dc) WLAN 37 | +96%

(70569 | AAA | IEEE B0211g WiFi 2.4 GHz (DSSS-OFOM, 48 dcj | WLAN 0| 396%
10570 | AAA | TEEE BOZ 115 Wikl 2.4 GHz (DSSS/0F DM, 54 Mbps, 95pc do WLAN B30 | $96°

90571 | AAA | TEEE 602,11l WiFi 2.4 GHz (DSSS, 1 Mbps, 99pc dc WLAN EET)

0572 | AA 2110 Wil 2.4 GHz (D85S, 2 Mbpe, 90pc dc VLAN 189 | +04

70873 | AAA 116 WiFi 2.4 GHz (DSSS, 55 Mbps, 80pc d2) WLAN 108 | 2969
10574__| AAA | IEEE BO2.116 WIEI 2.4 . 11 Mbps, S0pe 0c) VILAN 188 | 186% |
10575 | AAA | IEEE BO2.11g Wikl 2.4 GHz OFDM, ng__ﬂpcoo] WWLAN 350 | 20.6% |
10576__| ARA | IEEE B0Z.11g Wiri 24 GHz (OSSS-CEDM, & WAN 60 | 296% |
10677 | AAA | (ESE 802119 WFT 24 GHe (DSSS-OFDW, 32 Mbps, sopcag WLAN 70 | £56% |
10678 | AAA | |EEE 802, "1' WF| 2.4 GHZ (0SS5-CF DM, 18 Mbyps, 90pc oo WLAN 49 | 2968%
10578 | AAA | IEEE 802.11g WIF) 2.4 GHz .24 Mbgs, 20pc 02 WLAN 136 | 258 %

10580 | AAA_| IEEE A02. llg VAF| 2.4 GHz (O . 36 Mbps, 90pe ¢c WLAN 376 | £9. %

10581 | AAA B02.T1g WiFi 2.4 Gz (D558.OF 01, 48 Mops, 99p¢ 0] WLAN 35 | 296% |
10582 | AAA | |EEE 802.119 Wi 2.4 Gz {0SSS-OFDM, 64 Mups, 80pc oc) WLAN 67 | +96%
i AAB @!E‘é‘o"éit‘iun“ WIFi 5 GHz {OFDM, B Mbgs, 9opca:) TWLAN 55 | $96%

10584 | AAB_| IEEE B0Z.11aih WiFI & GHz (OF T WLAN B0 | £96%
10585 | AAB | IEEE 802.1 Tauh WIFI & G5Hz ¢ TWLAN 70| £9.6% |

10585 | AAB | IEEE 90213 WiFi 6 GHz TWLAN 48 | 29,
10587 | AAB | IEEE 802 11a/h WFi 5 GHz | WLAN 38 | +96%

| 70588 | AAB | IEEE 802 1 1aih VWF 5 GHz ( 1 WLAN 78 | 96% |

(70583 | AAB | IEEE B02.11ai V/E] OFOM, 48 Mbps, 90 TWLAN 835 | %9

T0580 | AAB | IEEE B02.11ah WEI S GHz G4 o) WLAN B.67 | 29

| 10501 | AAB | ICEE 802 11n (HT Mixed, 20MHz, @»ﬁ %ﬁ WLAN 863 | +06%
10562 | AAB | IEEE B02 1Tn (HT Mixed. 20MMz, MCS1, ac) WLAN 879 | 2068%
10583 | AAB | IEEE BOZ 110 (HT Moed, 200 WAN 164 | 298% |
10684 | AAB | IEEE ueeemm_n HT Mixed, 200MHZ, MCS3, S0pe de, VILAN 174 | 296%
10585 | AMS | [EEE 802.11n (HT Minad. 200MHz, MCS4, G0pe dc VAN 174 | 206% |
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70566 | AAB | IEEE 802.11n (HT Mixeo. 20MHz. MCSS, S0pc dc) VILAN 71 | £96%
0587 | AAB | IEEE 802.190 (T Mixad, Z0MHZ MCSB, S0p¢ dc) VILAN 72 | £96% |
0556 | AAB | IECE 802,110 (HT Mo, 20MHz, MCS7, 50pC 0C) ViLAN 50 | 96% |

| 90586 | AAB | (EEE B02.11n (KT Mog, S0MHz, MCS0, 0pC Gc) ViLAN 78 | +96% |
10500 | AAB | IEEE BO2.11n (HT Mixed, S0MHZ. MCS .%d_c) WLAN 88 | +96%
10601 | AAB | [EEE 802.11n (HT Mixed, 40MHz. MCS2, S0ac dc ViLAN 862 | $96%
10602 | AAS | IEEE BOZ 110 (HT Mbwd, 40MH2, MCS3, 809¢ 4t WLAN 94 | +96%
10603 | AAB | IEEE B0Z.11n (HT Minad, 40MH2, MCS4, 8006 dc VAN 03 | +96%

10604 | AAB 2,710 (HT Mixad, 40MHz, MCSS, 500c dc, WLAN 76 | $9.6% |

70605 | ARS | [EEE 802.11n (HT Mbiod, 0MHz, MCS6, 8092 08 VLAR 587 | $96%
10608 | AAB | IEEE BD2.11n (HT Misod, £0MHz, MCS7, $00z de) VILAN 5.62 | 196%
10607 | AAB | IEEE B02.11an WIFI {20MHz, MCS0, S0pa dc) WLAN 64 | 206%
0608 | AAB nessam.mcwm MCS1, 80pc dc)’ WLAN 77 | 296%
10608 | AAB | IEEE B02.118C VA {20Mii, MCS2, S09¢ dc) WLAN 57 | +08%

10610 | AAS | IEEE 802,118 WiF) {200Hz, MCS3, S09¢ d¢) WLAN 78 | 296%

10651 | AAB | IEEE §02.119c WIF] {20042, MCS%, S0pc dc) WLAN 10| 256% |
1061 AAS | |EEE 802.71ac WIFI zmmz. A ac WLAN 27 | 296% |
10614 | AAB | IEEE 802.11ac m @.%4‘5 WLAN X £98%
10614 | AAB | IEEE 802.11a¢ MCST, WLAN 59 | 208%

10615 | AAB | IEEE 802.1 T8¢ WiFi (20N WLAN BB2 | =06 %

10616 | AAB | IEEE 802.11a0 WiF: {40) WLAN 882 | =06% |
10617 | AAB | IEEE 802.11a¢ WiF! WLAN Bl | 96%

0BT8 | AAB [ 1E F1ae WIF WLAN 58 | 256%
10618 | AAB | IEEE 802.71ac WiF: WLAN 86 [ £66%
10620 | AAB | IEEE 802.112c WiFi WLAN 87 | £66% |

10621 | AAB | IEEE 802.113c WiFi WLAN 77| +9¢
10822 | AAB_| IEEE 802.113¢ WiF1 WLAN 168 | +86%

10623 | AAB_ | IEEE 802 1150 WIFt WLAN 82 | £895%
10624 | AA8_| IEEE 802 1130 WIF: WLAN 96 | £96%
10625 | AAB | IEEE 8021120 WiF: (40MHz, MCS9. Slpe oo WLAN 96 | £96%
10626 | AAB_| IEEE 502.138¢ WiF) (BOMHz, MCS0, 90pe del N 83 | +98% |

10827 | AAB | TEEE 502.11ac WiFi (B0MHz, MCS1, 90pc 0¢) WLAN 86| £9:
10628 | AAB | IEEE 802 115C Wik (B0MHZ, 1GS. dc WLAN 71 | $9.
10825 | AMB | IEEE 8021 1ac WIFI (EOMHZ, MGS3. WLAN 85 | +96%
10630 | AAB | IEEE B02.11sc WiF w.r‘.";‘ﬁ?nz MCS4, a:) WA 72| $96% |
10331 | AAB | IEEE 802 115C Wiri (BOMHZ, MCSB, 80pc cc) WLAN 81 | #96%
1 AAR | IEEE 802 1160 WIFT (BOMHZ, ucss.eopcac) WLAN 74| $96%
30633 | AAS | IEEE BO2 1 f"'nac_w_ﬁi-a BOMHz, MCST, 90y WLAN 83 | 296% |
10534 | AAB | IEEE BOZ 19ac WiFl (BOMFZ, MCS cc) WLAN B0_| *9B%
10635 | AAB | IEEE 802 1tac wﬁi ”magﬁ-ﬁwj VALAN 81 | £9.6%
10536 | AAC | IEEE B02.11ac V| (160MHz, MCSO. S0pc WUN 83 | 296% |

| 10537 | AAC | IEEE BDZ.118C WiFi (1B0MFLz, MCS1. gpca:; WLAN 79 | £96%
1 | AAG | TEEE 802,118 Vi (160MHZ, MCS2. 90pC 0) WA 86 | 296%
T0636 | ARG | IEEE 802.118C VIFT (160MHE MCSS, 90g¢ 6) WLAN 85 | 296%

70646 | ARG T TEEE 802 11ac Ve {TEOFS. 9GS0 WEAN % Tisse

10641 | AAC | IEEE BO2.11ac VAL 1m’95'mmﬁc WLAR )06 | +9.6% |
10642 | AAC | IEEE BO2.313c VAFI{160MIZ. u@%« WLAN 306 | £96%
10643 | AAG | IEEE 802.118¢ VAFI {1600z, MCST, 903c de WLAN 189 | £9.67% |
0684 | ARG 802,113c WiFi {160MHz, MCS8, B0pe dc) WLAN 08 | £86%
10685 |'AAC | IEEE 802.71ac WIFT {160z, MCS9, 909¢ dc) WLAN 811 | £9.6% |

10646 | AAG | LTE.TDD (SC-FOMA, 1 RS, 6 MHz, QPSK, UL SUb%2. LTE-TD0 1186 | 296%
10647 | AAF | LTE-TOD (SC-FOMA, 1 RB. 20 Wiz, GPBK, UL sw"""n""aa,r) LTETDD 1196 | +9.8% |

10628 | ARA | COWMA2000 (1x Advanced) COMAZO00 345 | +96%

0652 | AAE | LTE-TDD (OFDMA, 5 MHz E-TM 8.1, Cligping 44%) LTE-TC0 691 | +96%
10653 LYESTOD (OFOMA. 10 MHZ, E-TM 3.1, Clippirg 4% LTECO 742 | *9B%
10654 | AAD | LTE-TDD {OFDMA. 15 MHz, E-TM 3 1, Cipping 44% T LTE-T0O 696 | 196%
10655 | AAE | LTE-TDD (OF DMA, 20 MHz, E-TM 1.0(' &._“‘ LTE- 100 721 | 9.

10658 | AAA | Puie V/avefom (200512, 10% Test 1000 | 956 %,
0569 | AAA | Puise Wavelorm [2001z, 20% Tesl 95 | £96%
0560 | AMA Wavelorm (200Hz, 40%, Tast 88 | 4969
0661 | AMA | Pulse Waveform (200Hz, 60% Tost 22| 298 %

70862 | AAA | Pule y {200Hz, 8% Test 067 | 206

| 10570 | AAA | Blusiooth Low Eney Bluetoolh 219 | £06% |
10571 | AAA | IEEE 802.118x (20MHZ, 1ACSO0, £0gC dr) WIAN S8 | £96%
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10872 | AAA | IEEE 802 11ax (20MHZ, MGS1, S0 dc WLAN 557 ] =65 %
0873 | AAA | IEEE 802 17ax (20MHz MCSZ. 80pc dt, WIAN A78 | £98%
0674 | AAA | IEEE 8021!&QE|&."'—MC'§3._:09¢:!¢= WA 874 | 88

70575 | AAA | IEEE 802 116x (20MHz MCS4, BOpcC ot WLAN 880 | :587%
30576 | AMA | IEEE 802.118x (20MHZ, MCSS, 60ps 0t) WLAN 877 | £06%
10677 | AAA | IEEE 802.118x (20MHz. MCS6. 80pc WLAN 73 | 298%
0678 | AMA | IEEE BO2.1 fax (20MHz. MGSY, 30p: oo ViLAN 78 | #96%
10679 | AAA | IEEE 802.11ax (2001, MCSE, 80pz dg, VILAN 156 %

70680 | AAA | IEEE B0Z 118x (20niHz, MCS8, 80pz dc| VALAN 80 | +36%

[ 70687 | AAA T TEEE BOZ 11ax (20MFiz, MCS10, 80p¢ dc) VAN 62 | +9.6% |
10682 | AAA | EEE 802.118x (2002, MCST1, 90pc 0¢) WLAN 32 | +96%
10683 | ARA | IEEE BOZ.11ax (200MHzZ, MCSD, 99pc dc) WLAN 42 | +95 %

10684 | AAA | IEEE B02.11ax (20MHz, MCS?, 98pc oc) WLAN 26 | 29.6%
10685 | AAN | IEEE B02.11ax {20MHz, MCS2, 98pc o WLAN 33 | +9.6%
0686 | AAA | EEE BOZ.118x (204Hz, MCS3, 99pc dc WLAN 878 | 969

10687 | AMA | IEEE BOZ.11ax [200He, MCS4, 98pc dc WLAN 845 | 296% |
10688 | AAA | IEEE B02.11ax [20MHZ, MCS5, 99pC dc) WLAN 523 | 29.6%
10698 | ARA | IEEE G021 1ax [20MH2, MCSB, 99pc oC WLAN 55 | 296%

10690 | AAA | IEEE B02.11ax (20MHz, MCS?, WLAN 29 | 06%

10691 | AAA | IEEE 802.11ax [20WHz, MCSS, S3pc oc WLAN 25 | 296 %

10692 | AAA_| IEEE B02.11ax {20MHz, MCS9, 99pc oo WLAN 29 | 296%
10693 | AAA | IEEE B02.114x (20MiHz, MCS10, 86ps de} WLAN 25 | £98% |

10694 | AAA | IEEE B02.11ax (20MHz, MCS11, 960z dc) WLAN ; 208%

10895 | AAA_ | 2. 11ax (40MHz, CS0, 90pc dc) WLAN 78 | +86%
10896 | AAA | IEEE 802 11ax (40M¥z, 14CS1, B0pc de) WLAN 361 | 206% |
10657 | AMA_| IEEE B0Z2.7 Tax (40MHz, IMCS2, 900G ¢ WLAN 61 | 256% |
10695 | AAA | IEEE 502 11ax (40MHz, MCS3, Spc dc) WLAN 89 | =56%
10699 | AAA_| IEEE 802 178 (40MHz, MCE4, S0gc dc) WLAN 82 | £96%

90700 | ASAT | IEEE 802 118 (40MHZ, MCS5, 900 o¢) WLAN 73 | £96% |
10701 | ANA | IEEE 802 11ax (40MHzZ. MCSS, 8) WLAN 886 | +867%

30702 AAA | IEEE 802 11ax (40MHz. MCST, S0p¢ dc) WLAN 70| +86%
0703 | AAA | IEEE 802 113x (40MHz, MCEA, S0pc 4 WLAN 82 | £96% |
30704 AAA | TEEE 502 138% (40MHz. MCS9, S0pe dc, WIAN 56 | +96% |
10706 | AAA | IEEE 802 118x (40MHZ, MCS10, B0pc o WLAN 63 | +96%

(70706 | AAN | TEEE B02 11ax (ADMHZ, MGST1, 90p¢ 6¢) WIAN 886 | 19
10707 | AAA | IEEE 8021 fax (40MHz. MCSD. [ WLAN 832 | 196%
10708 | AAA | IEEE BO2.1tax (400bz MES1, 99pc o VALAN 55 | 29

10705 | ARA | IEEE B02.118x (4CWRZ MCS2, 890t do VAN 33| $9.6 %
T0TAC | ADA E 802,118 (402, MCS3, 8692 &%) WLAN 23 | 496 %
10771 | AAD | JEEE 802, 113X (A0MFz. MCSA, 99pc 06} WLAN p 1969

10712 | ARA | IEEE B02.11ax (A0MHzZ, MCS & WLAN 67 | 206% |

10713 | AMA | IEEE 802.11ax (40MFz, MGSS, %«::i WLAN 33 | 206%

10714 | ARA | IEEE B02.118x (400Hz, MCS7, 86ps oo WLAN 25 | 296%

10715 | AAA | IEEE B02.11a% (40MHz, MCS8, 9Bpc o) WLAR 45 | £968%
10716 | AAA | [EEE 802 11ax [#00HzZ, MCSB, 96pc 05) LAN 30 | 298% |
1071 ARA | EEE 802.11ax (#0MF2, MCSID, 89p¢ dc) | WLAN 48 | £58% |
10718 | AnA | IEEE 802.71ax {(40MHz, MCS11, 59pc dg) WLAN 24 | £58%

10718 | ARA | IEEE BD2.11ax {80MHz, MCSD, 93pc o) TWLAN 81 | *38%

10720 | AAA_| IEEE 802.11ax {BOMHz, MCST, S0gc o TWLAN 887 | +96%

10721 | AAR | IEEE 802 11sx {BOMHz, MCS2, 80¢c de) WLAN .76 | +96%
10722 | ARA | IEEE 502.11ax (BOMHz, MCS3, B0pC Cc. TWLAN 55 | +96%

[ 10723 | AAK a0 (BOMHz, MGCS4, 905G 08) CWLAN 70 | +96%
10724 | AAA | IEEE B02.17ax (S0MHz, . Kpe do) WLAN 80 | +98%
10725 | AAA | IEEE 902,1 1ax (BOMHz, . Spe dc) WLAN 74| +96 %
10726 | AAA | IEEE 802,172 (B0MHz, ACST, 0pe e WLAN 72| $96%

| 10727 | AMA | IEEE 802 115 (80MHz, MICS8, S0pc i, WIAN 66 | +96% |

| 70728 | AAN | TEEE 8021 1ax (80MHZ. MCS9, 5006 06 VAN 65 | +96%

(10728 | AAA | IEEE 802.11ax (B0MHz. G510, 9pe dc) VILAN B4 | 496%
10730 | AAA | IEEE B0Z.11ax (90MPz MCS11, 9pc dc) WLAN 67 | 296 %
10731 | AAA | IEEE B02.1Tax (90MHz, MCSO, $8pc da) WLAN 42| =06 %
10732 | AAA | TEEE 8D2,118% (80MHZ. MCS1, 96ps dc) WLAN 46 | 296 %
10732 AOA | |EEE . 118x (800MHZ, MCSZ, 96p¢ de) WLAN A0 +86 %
10734 | AAA | |EEE B02.11ax (86MHz, MCS3, 95pc o) WLAN 325 | £96%
10735 | AAR | |EEE B02.11ax (80MHz, MCS4, 99pc 5) WLAN 833 | 166 %
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10735 | AAA | IEEE 802 11ax Hz, MCS5, 98po de WLAN 27 | +9. ;—
10737 | ARA A1ax (B0MHZ, MCS3, 99p¢ 0] WEAN 38| +9,
10738 | ARA mmsm%mi%:m WLAN 42 | 295%
10759 | AMA_| IEEE 8027 1ax (B0MHz, ; WLAN 5.29 | 10,
0740 | ARA |E££aommgmmapc~l WLAN 848 | 0. 2__‘
10741 | AAA_| IEEE 802 17ax (BOMHz, MCS10, WLAN 40 | 296
10742 | AAA ’E"‘A"——-guznu BOMHz, MCS11, sopc'aa"') WLAN 43 | 296%
0743 | AAA | TEEE 502 11ax (160MHzZ gq,g)‘ocac) WLAN 154 | 208%

T A IEEE 80 et G e e 6] WLAN 16| £9.6% |
10745 | AAA | IEEE 802 17ax muuz. wﬁi. o WLAN 93 [ :38%

10746 | AAA | IEEE B02.118x (160MHz, , 90pc oc WLAN 911 | +96% |
10747 | AAA | IEEE 602.114x (160MHz, MCS4, 50pc oc WLAN 04 | $95% |

10748 | AAA | IEEE 602.118x (160MHz, MCSS, Mpcac VILAN 93| $96%
10749 | AAA | IEEE B02.1%ax (160MHz, MCSE, 5006 0C 90 | $96%
10750 | AAA | JEEE 802.71ax (180MHZ, . S0pc de VILAN .78 | $96%
10751 | AAA | IEEE B02.11ax (160MI%z, MCSS, S0pc d VAN 82 | 196% |

10752 | AAA_| IEEE B02.11ax (1600MHz, WGS9, 805c dc) VILAR 381 | 40.6 %

(10753 | ARA | IEEE 802.11ax (160MHZ, MCS10, 0ot tc) VILAN 00| 9.6 %
10756 | AAA A1ax (150MHz, MCS11, 90oc dc) WLAN 86 | 296% |
10755 | ANA | IEEE BU2.71ax {16002, MCSD, 9956 95) WLAN 64 | 2969
10755 | AAA_| IEEE 802 11ax 4, 99pt 0} WLAN 77 | 2598%
10757 | AAA_| IEEE 802 11ax (160MHz. MCSZ, WLAN 377 | £86%
0756 | AAA | IEEE 802.11ax (160MHz, MCS3. 39pc o2 WLAN 369 | 286%

E ARA | IEEE 502 11ax (180MHz MGSA, 36pc o2 WLAN 358 | +86% |
IO7E0 | AAA | IEEE 802 11ax (100MHZ, MGSS, 95pe de WLAN 49 | +98 % |
70761 | AMA | IEEE 807 11ax (160MHZ, MCS8, 98pc d WLAN 58 | $95%
0762 | AAA | IEEE 502 110x (160MHz, MCS7 ) LA 49 | £96% |

70763 | AAA | IEEE 802.11ax 1mm.ﬁ§"?q WLAN 53 | $96%
10764 | AAA~TIEEE 602.11ux (160MMz, MCS3, S3pc o) WLAN 54 | +96%

10785 | AAA | IEEE 802.118x (16OMHz, MCS10, 99p¢ co WLAN 54| 28
10768 | AAA “11ax (160MHz, MCS13, 98pu oo VWLAN 851 | .%ﬂ
10767 | AAC N, 1 A5, 5 MHz, GPSK, 15 kikz) 53 NR FR1 10D 2 9.6 %

10768 | AAC | GG AR 1 RB, 10 MHz, QPSK_15 KRz | 56 NR FR1 TOD 0t | 3969
10760 | AAC | 5G NR (CP-OFDM, 1 BB, 15 MHz, OPSK, 15 kHz G NR FR1 10D, 01| +9.6%

G770 | AAC | 5@ NR (CP-OF DM, 1 RB, 20 MHz, QPSK, 15 k SGNR FR7 7 i56% |
10771 | AAC | %G MR (CP-OFOM, 1 RB. 25 MHz, QPSK, 15 k 5G NR FR3 TDO 02 | 288%
0772 | AN NI (CP-OFOM, 1 RB, 30 Mz, GPSK. 15 k | SGNRFR: DD 23 | =08%

50775 | AAC_| 5G NR (CP-OFDM. 1 AB, £0 MHZ GPSK. 15 1 5GNRFRT TDD 03 | =96%
70774 | AAG | 56 NR (CP-OFDM. 1 RB, 50 Mz, GPSK, 15 kH2) 5G NR FR1 TOX 02| £5.6%

0778 | AAB | 5G NR (CP-OFDM. 50% R, § MMz, QPSK, 15 kHz) 5G NARFRI T 31 | 296%

0778 | AAC | %G NR(GP-GFOM, 50% RB. 10 MHz. OPSK, 14 ki 55 NR FR1 1O 830 | +96% |
0777 | ANE NR (GP-OFOM, 50% RB. 15 MHZ GESK, 15 K SG NR FRITDO 30 | #9,

70778 | ARG | 56 NR (CP-OFDM, 50% RB, 20 MRz, GPSK, 15 % NR FR1T0D 34 | +96% |
10779 | AAB | 5G Nit (CP-OFDM, 50% RB, 25 MHz. QPSK, 15 Xz NR FR1T0D 42 | +98%

10780 | AAG | 50 NR (CP-OF DM, 50% RB, 30 Mz , 15 RHZ SENR FR1 TOD, 38 | £96%
10787 | AAG | 50 NR (CP-OFDM, 50% RB, 40 Mz, GFEX, 15 5G NR FR1T 10D 339 | 4069
10782 | AAC | G NR (CP-OFDM, 50% RB, 50 MHz, GPSK, 15 o1z “5G NR FR1 10D 543 | 206 %
10783 | AAC m_ao&ﬁi 5 MHz, GPSK. 15 eb&f 5G NR FR1 TDD 3.31_| +0.6%
10784 | AAC | BG NR (CP-OFGN, 100% RB, 10 MHZ, GPSK, 15 Kz 50 NR PRz 10D 29 | +96
10785 | AAC | 56 NRICP-OFDM, 100% RB, 15 MH2, GPEK, 15 ¥z 5G NR FR1 0D 40 | +96% |
10785 | AAC | SG NR(CP-OFDM, 100% RB, 20 MHz, QPSK, 15 kHz) 5GNR FR1 100 35 | 296% |

(10787 | AAC | §G NR (CP-OFOM. 100% RB, 25 Wiz, GPEK. 15 K 5G NR FRI 100 4 | 296%
10768 | AAC | 5G NR CP-OFD"M 100% RB, 30 Wbz, QFSK. 15 K % T5GNRFRI T 138 | #96%
0789 | AAC CPZOFDM, 100% RB, 40 Wiz, QPSK, 15 kiHz) “SGRRFR 37| 49,
70760 | AAC | 50 NR (CP-OFDM, 100% RB, 50 Mz, GPSK, 15 kHz) | 53 NR FR1 TGO 339 | +98%
10791 | AAC_| SGNR cp-omu.ma,swz GPSK_30 Kz} 56 KR FR1 TOD 783 | $+9.6%
10752 | ANG | 50 IR (CP-OFDM, | RS, 10 1aH K. 30 KAz, G NR FR1 T0D, 792 | +96%

10785 | AAC | 56 NR (CP-OFDM, 1 RB, 15Mmmm BENRFRITOD | 7,05 | 49.6%

10788 | AAC | 56 NR (CP-OFDM, 1 B, 20 Wiz, GPSK. 30 Ktz SGNRFR1 782 | 1969
10795 | AMC_| SGRR 1B, 25 MHz, QPSK, 30 kHz) SGNRFRITOD | 7.64 | 298 %
10796 | AAC_| 5C NR (CP-OFDM, 1 RS, 30 Mz, GPSK_30 kHz) 5GNR FR7 TOD 782 | 206 %
10797 | AAG | 5G NR (CP-OFDM, 1 RS, 40 MHz, 30 kHz) NR FR? 10D 501 | 206 % |

(10795 | AAC | 56 NR (CP-OFOM, 1 RS, 50 MHz. 30 5GNRFR1 /85 | £96% |
10793 | AAC | 5G NR {CP-OFGM, 1 RB, 60 MHz, OFSK, 30 % SGNRFERT 10D 788 | £96% |
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10861 | AAC | 56 NR (CP-OFOM, 1 BB, 80 MHz, QPSK, 30 kH2) SGNRFRITOD | 789 | 296%
7 AAC | 56 NR (CPOFOM, 1 RB, 30 Mz, GPSK, 30 KHz) SGNRFRITOD | 787 | 2956% |
10803 | AAC | 5G NR (CP-OFO1A, 1 88, 100 MRz, QPSK, 3 kRz) 5G NR FR1 100 793 | =86% |
0805 | AAC | 5G NR (CP-DFDM. 50% RB. 10 MHz. GPSK, 30 kH SGNRFRITDD | B34 | £96%
0806 | AAG | 56 NR {CP-OFOM. 50% RE. 15 MHz OPSK, 30 k 5G NRFR1 100 137 | £96%
0808 | AAC | 5G NR {CP-OFOM, 50% RB, 30 MHz QPSK, 30 5G NRFR1 TOO 34| +98°
0870 | "AAG | 5G NR {CP-OFOM, 50% RB, 40 MHZ, QPSK, 30 5G NR FR1 10X 34 | +98% |
10812 | AAC | 5G NR (CR-OFOM, 50% RB, 50 MHz, QPSK, 30 khz) 56 NRFR1 T 35 | ¢4
10817 | AAC | 5G NR (GP-OFDM, 100% RB. 5 M &EEW 30 KM SGNRFRITCO | 835 | +96%
10818 | AAC | 5G NR (CP-OFDM, 100% RE_ 10 MHz, GPSK, 30 kHz) 56 NR PRI T0D 34| +96% |
10819 | ARG | 56 NR (CP-OF DM, 100% RB. 15 MHz, OPSK, 30 kHz) "5G NR FRI T00 33 | $96%
10820 | AAC | 5G NR (CP-OFDM, 100% RB, 20 Mz, QOPSK, 40 kHz) 5GNR FR1TDD 30| +96%
10821 | ARC | 4G NR (CP-CFDM, 100% RB, 25 MRz, QPSK, 20 &HZ) BENR FR1T0D .41 | 288%
10822 | AAC | 5 NR (CP-OFDM, 190% RB, 30 M%m 10 ) SGNR FR1 41 | 286%
10823 | AAC | 5G NR (CO-OFDM, 1005 B, 40 Mz, GPSK, 30%12) 5G NR FR1 10D 36 | £06%
10624 | ARG | 56 NR (CP-OF DM, 100% RB, 50 MHz, GPSK, 20 aH7)_ 50 NR FR1 100 39 | 296%
10825 | AAC | 5 NR (CP-OF DM, 1005% RB, 60 hiHz, GFSK, 30 kriz) 5G NR FR1T0D 41 | 296%
10827 | ARG (CF-OF DM, 100% RB, 80 MHe, OPSK, 30 kriz) G NR FR1 10D 42 | £98%
10828 | AAC | 54 NR (CO-OF DM, 100% B, 90 Mz, QPSK, 30 KHz) SGNR R 43 | 286%
10628 | AAC | BG NR (CR-OFDMW, 1 B, 100 Mz, GPSK, 30 kHz) 5G NRFR1 100 40 | =08% |
[ T0B30__| AAC | 5G MR (CP-OFDM, 1 RB, 10 Mz OPSK, 63 kHz) 5GNRTR1 DD 63 | 296% |
10831 | AAC | 5G NR (CP-OFDM, 1 RB, 15 Mz, QPSK, 60 kHz) 5G NRFR1 TD0 73 | £96%
10832 | AAC | 5G NR (CP-OFDM, 1 RB, 20 Mz, QPSK, 60 ki SGNAFRITDD | 774 | 295%
10833 | AAC | WG NR (CP-DFDM, 1 RB, 25 MRz, QPSK, 60 kHz SGNRFRITDD | 7.70 | =96%
0834 |AAC | BGN FOM, 3 RB, 30 Mz, GPSK, 60 KH2! SGNRFRITOD | 7.75 | +96%
70835 | AAC | 6G NR (CP-OFOM. 1 RB, 40 Mz, QPSK, 60 &z} 5G NRFR1 T 770 | +98%
70835 | AAC_| 5G NR (CP-OFOM. 1 RB, 50 MHz, QPSK, 60 KHZ SGNRFRITOO | 766 | +96% |
10837 | AAC | 5G NR (CP-OFOM. 1 RB, 60 Mz, GPSK. 60 kHiz). SGNRFRITDO | 768 | £96% |
10839 | AAC | 5G NR(CP-OFOM, 1 RD, 80 Mz, QPSK, 60 kHz) SGRRFRITDO | 770 | +98%
10840 | AAC | 5G NR (CP-OFDM. 1 RB, 90 hiHz, QPSK, B0 kHz) SGNRFRITDO | 7.67 | +96%
10841 | AAC | 5G NR (GP-OFDM, 1 RB, 100 MHz, QPSK, 60 kHz) SGNRFRI T0D 771 | $96%
10843 | AAC | 5G NR (CP.OFOM. 50% RB, 15 MRz, GPSK, 60 kHz) EERRFRITOO | 848 | 49.6%
10844 | ANG | 5G NR (CP-OFDM. 50% RB, 20 Mz, QPSK, 60 KHz] SGNRFRITOO | 534 | $06% |
10846__| AAC | 5G NR (CP-OFDM, 50% RB, 30 MHz. OPSK, 0 Hz 5G NR FR1 100 41| 206%
10654 | AOL | 56 NR (CP-OFDM, 100% RB, 10 MHz, GPSK, £0 kHz) 53 NR FR1T0D 34| 296% |
10855 | AAC | 66 NR (CP-OFDM, 100% RB, 15 MH, GOSK, 80 01z BGNRFRITOD | 8.5 | 196%
10B5E | AAC | G HR (CP-OFDAY, 100% RB. 20 MHz, GPSK, 80 tHz SGNRFRTTOD 37| 29
10857 | ARC | 56 NR (CP-OF GM, 100% RB, 25 Mi%z, OPSK, 60 2, 5G NR FRI TD0 35 | 208%
10858 | AAC | 5G NI (CP-OF DM, 100% REB, 30 MHz, .60 5G NR FR1 10D 36 | 208% |
10858 | AAC | 5G NR (CP-OFOM, 100% RB, 40 MHz, GPSX, 60 kHz) SGNR PRI 0D 134 | =96%
10880 | AAC (CP-OFGM, 100% RB, 50 Mz, QPSK, 80 iz 5G NRFRI TDD 141 | £96%
0BE1 | AAC | SG NR (CP-OFOM, 100% RB, 50 MHz, GPSK, 80 kH SGNRFRY 100 40 | £96%
T0UE3 | AAC | 5G NR (CP-OFGM, 100% RB, B4 MHz, QFSK, 50 5GNRER1 T 41| £86% |
10864 | AAC | 5G NR {CP-OFOM, 100% RB.NMHL%@O"_&Wv SGNRFRI 10O 37 | +36%
10965 | AAC | 5G NR (CP-OFOM, 100% RB, 100 MHz, GPSK, 50 kHzZ SGNRFRI 10O 41 | +968%
0865 | AAC | 5G NR (OF T-5-OFDM, 1 RB, 100 MHz, QPSK, 20 kHz) 5G NRFR1TDO 68 | +95%
T0BB8 | AAC | 5G NAR (DFT-5-OF DM, 100% RS, 100 MHz, QPSK, 30 khz) 56 NRFR1 TDO 83 | $96%
10868 AAD | 56 NR (DFT-5-OFDM. 1 RB, 100 MHz, GPSK, 120 KH2) 5G NR FRZ T0O ‘7‘2 +0.6 ¢
10870 | AAD | 56 NR (DFFT-5-OF DM, 100% RE, 100 M=z, QPSK, 120 KHE) 5C NR FR2 100 T
10671 | AAD | 5G NR (DFT-5-GFDM, 1 RB, 100 MHz, 160AM. 120 kH SGNRFR2T00 | 575 | $96% |
10672 | AAD | 5 NR (DFT-5-OFDM, 100% RB, 100 Misz. 16QAM, 120 X3, 5G NR FRZ TOD 52 | 2186% |
10673 | ARG | BGNR [E?—’F-sor DM, 1 3, 100 MH2, BAGAM, 120 kHz} 53 NR FRZ TOD 561 | 266% |
10874 | AAD | 66 N-R-‘Pm—__ 5 GFDM, 100% RB, 100 Mz, B4GAA 120 0] | %G R FRZ TOD &5 | £96% |
10875 | AMD | BBNR . 1 RS, 100 Mhz, GPSK, 120 kHiz) "8G NR FRz TOD 78| £96% |
10676 | ARD | 56 NR (CE-OFDM, 100% BB, 100 Mz, QPSK, 120 kRZ) SGNRFRZTOD | B39 | 266%
10877 | AAD_| 5G NR (CP-OFDM, 1 RB, 100 MHz, 16GAM, 120 SGNRFR2TOD | 7. 96 %
0878 | AAD | 53 NR (GP-OFDM, 100% RB, 100 MMz 16QAM, 1’%““—:‘":) 5G NR FR2 100 41| £9.
10878 | AAL MR (GP-OFCM, 1 /B, 100 IHz, G40AM, 120 kHz, | 56 NRFR2 100 12| £9]
0880 | AAD | 8G NR{CF-OFGM, 100% RB, 100 MHz 640AM_ 12000 | 56 NRFR2 100 38| +9.
| 10881 | AAD | 56 NR (DFT.5-OFOM, 1 OPSK, 120 kHz) [ SGNRFRZTOO | 575 | +96%
(10862 | AAD | 56 NR (DFT-5-OFOM, 100% KB, 50 MH7. GPSK, 120 kF2Z) | 5GNRFR2 700 | 598 | $96%
04 AAD | 5G NR (DFT-5-OFOM, 1 RB, 50 Mz, 16QAM, 120 KHz] 56 NR FR2 T 857 | +96%
10884 | AAD | 5G NR (DFT-5-OFDM, 100% RS, 50 Mitz, 16GAM. 120 kHz) SGNRFR2TOO | 653 | 196 % |
10885 | AAD | AG NR (DFT-5-OF DI, 1 RB, 50 MHz, 640AM, 120 kHz] _SGNRFRZTO0 | 667 | +96%
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1 AAD | 5G NR (DFT-5.OFDM, 100% RE, 50 MHz, B4DAM, 120 kHz) 5G NR FR2 T0O 685 | £96%
10687 | AAD | BGNR .1 R, 50 Mkiz, 120 kH SGNRFRZTO0 | 7.78 | +96%
10688 | AAD | 5G MR (CP-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) EGNRFR2TOD | 835 | +96%

10680 | AAD | 5G NR (CP-OFDM, 1 RS, 50 MHz, 16QAM, 120 kHz) 5G NR FR2 T00 02 | +96%
10880 | AAD | 5G NR (CP-OF DM, 1009 RB, 50 MHz, 180AM, 120 kHzj 5G NR FR2 100 40 | $96%
0BT | AAD 50 VR (CP-OFTA 1 R 50 VAT, GAGAN, 120 kHz) 56 NR FRZ 10D 13 | 396 % |

0632 1S , 60 Mz, GAQAM. 120 kHz) 5G NR FRZ T0D 41| +965%

10BST | AAA | 5G NR (DFT.5OFDM, 1 RB, 5 MKz, GPSK, 30 kHz) 5G NR FR1 TOD 66 | +98% |
10838 | AAA | 5G NR (DFT-=-OFCM, 1 RB, 10 MHz. QPSK, 30 k G NR FRI1 100D 67 | £9.8% |
10690 | AAA | 56 NR (OF 1-5-OF DM, 1 RB, 15 MHz QPSK, 30 K SGNRFR1 10i 67 | +96%

10500 | ABA_| 50 NR (DF 1-5-OF DM, 1 RB, 20 MHz, QPSK, 50 5G NR FR1TOD B8 | $9.6%

10501 | AAA | 50 KR (DFT-5-OF DM, 1 R, 25 MHz, GPSK, 50 Kz G NR FR1 10D 68 | 296%
10502 | AAA | 56 -5-OFD, 1 RB, 30 Mz, OPSK, 50 kH2 5G NR FR1 10D 68 | +96% |
10803 | AAS | BG NR (DET-5-OFOM, 1 KB, 4D MMz, GESK, 30 kHz G NR FRA 10D 68 | 296%
10804 | ARA_| 5G NR (DF T-s-OFDM, 1 8B, 50 MHz. QPSK, 30 770D B8 | 206%
10605__| AAA_| 50 NR (DF1-8-OFDM, T RB, 60 Mz GOSK, 30 kiiz! S5GNRFRITOD | 568 | +06%
10905 | AAA_| 56 NR (DFT-8-OFOM, 1 RB, B0 Mz, GPSK, 30 kilz S5GNRFRITDD | 568 | 206%

10307 | AnA NR (DFT-5-OFDM, 50% RB, 5 Mz, GPSX, 30 kHz) S5GNRFRITDD | 578 | 296% |
10308 | AWk | BG N s . 50% RB, 10 Mz, GPGK, 30 kHz SGNRFRITDD | 583 | 296%
10808 | AAA | 5 MR (DPT-s-OFOM. 50% RB. 16 MHz, QPSK, 30 1z FRIIDD | 5686 | £66% |
0810 | AAA | 50 NR (OFT-8-OF DM, 50% RE, 20 MHz, QPSK, 30 SGNRFRITOD | 583 | =0

| 70911 | AAA_| 56 NR (DFT-8-OF DM, 50% RB, 25 MHz, GOSK, 30 iz SGNRFRITDD | 503 | £96%

2 | AAA | EGN ~5-OFDM. 50% RB, 30 MHz, OPSK, 30 &2, 56 NR FR1 1DD £4 | 296%
0313 | AMA | AC RE, 40 MHz, QPSK, 30 &1z 5G MR FR1TDD 84 [ 296% |
10914 | AMA | BGNR 8, souu:z%mz) 5G NRFR11D0. 85 | x98%

70975 | AAA | 5G NR (DF T-5-OFDM, 50% RB, 60 MHz, . 3D &z} 5GNRFR{ T00 83 | +66%

70376 | AAA_| 5G NR (DF T-6-OF DM, 50% RB, 80 MHz, GPSK, 30 &Hz) SGNRFRITOO | 587 | £86%
30917 | ARA | 5G NR (OF T-8-OF DM, 509 RB, 100 MHz, QPSK, 30 kHzy 5G NR FRI T1 594 | £96% |
1W0A18 | AAA | 'AG NR {DF T-5.0FDM, 100% RB, 5 MHz, 30 kile) 5G NR FR1 10O 86 | +96%
10938 T AAR | %G NR (DFT-5.0FDM. 100% RE. 30 MHz, QPSK, 30 kHi2) 5G NR FR1 TDO 86 | t96%

(70820 AMA | 56 NR (DI T-s-OFDM. 133"6'&'5?"‘8'—&_ 96 Wbz, GPSK, 30 kHz) 5G NR FR1 T00 87 | +96%
10921 AAA | 50 NR (DF T-5:0FDM, 100% RB. 20 MHz, . 30 kHz; 6 NR FR1 T00 84 | +96%

70922 | AAA_| 5G NR (OFT-5:0F DM, 100% RB. 25 AiHiz, GPEX, 30 kz) 56 NR FR1T00 82 | +96%
10823 | AAA | 5G NR (DF T-5-OF DM, 100% RE. 30 MHz, GPSK, 40 kHz) 5G NR FR1 TO0 84| 196% |
10824 | AAA m%__&wm CPSK, 30 kriz) SGNR FR1 TGO 84 | +8,

10825 | ARA , 100% RB, 56 MHz, GPSK, 30K SGNR FR1T00 95 | 296 %

(70028 | AAR | 56 NR (DF T-5-GF DM, 100% RE, 50 Nz, GFSX, 30 k2 SGNRFRITOD | 584 | +96% |
10827 | AAA | 5G NR (DF T-5-GF DM, 100% RE, 80 Mz, GPSK, 0K 56 NR FR1TOD 94 | x96%

10028 | ABA | 5G NR (DF T-5-OF DM, 1 RS, 5 MRz GPSK, 15 kHz) 5G NR FR1 FOD 52 | 496 %
10825 |"AAA | 55 NR (OF T-6-OF DM, 1 18, 30 MHz, QPSK_ 15 k 5G NR FR1 FDD 52| 48]

0630 | ABA E‘EE‘R!ZE?‘W .15 MHzZ, QPSK, 15 K 5G NR FR1 0D 52 | 296%
10831 | ARA BGNR(LDF"Y' = OFDM, 1 RE, 20 MHz, QPSK, 15 K 5G MR FR3 FDD 51 | 296% |

10932 | ABA_| 56 NR (DFT-&-OFDM, 1 RS, 25 MHz, QPSK, 15 K 5G NRFR1 FOD 51 | £96% |
10933 | ARA | 50 NR (DFT-5-OF DM, 1 R8. 30 MHz, QPSK, 15 5G NR FR FOD. 51 | £96%
10534 | ARA | 56 NR (DFT-8-OF DM, 1 B, 40 MHz, QPSK, 15 % 5G NR ER1 FOD 51| 208%

10835 [ARA NR (EFT-5-OFOM, 1 RB, 50 MRz OPSK, 15 € 5G NR FRT FDO .51 | 26.8% |
10836 | Ad ssuﬁ"(m" &oﬁ.'%-ﬁ«m 15 kHz) 5G N FR1 FDD 90 | z96%

0857 | AAA_| 5G MR (DFT-s-OFDM, 50% R, 10 Mhz, GPSK, 18 kHz) 5GNRFR1FDO I7_| £96%
10938 | AAA | 5G NR (DF T-8-OFOM, 50% RB. 15 MHz, QPSK, 15 kHz) | 5GNRFRI FDO 80| £96%
10338 | AAA | BG NR (OFT-3-OF DM, 50% RB, 20 MHz, QPSK, 16 1Hz) 56 NS FRI FOO 82 | £96%
10840 | ARA_| 5G NR (OF 1-5-OF OM, 50% RS, 25 MHz, GPSK, 15 &H2, _5G N FR1FDO 89| +9¢
0341 | AMA NR (OFT's . 30 MRz, OPSK, 15%Hz) | G NRFRIFGO 83 | +9.6% |

(10842 | ANA_| 50 NR (OFT-s-OFDM. 50% R, 40 MHz, GPSX, 15 iz | 5B NRFR1FDO 85 | +96%

70943 | AAA | 56 NR {DFT-5-OFDM. 50% KB, 55 Wiz, GPS%, 15"5?13 "SG NR FR1 FOD 95 | £96%
10044 | AAA | 56 N (OF T-5-OFDM. 1007 RB, & MHz, GPSK, 16 kilz 5G NR FR1 FDD 81 | +96%

10845 | ANA | 5G NR {DF T-8-OF DM, 1007% RB, 70 Mz, QPSK, 156 &Hz 5G NR FR1 FOOD 85 | 196%
10946 | AAA “5-0FDM, 100% RE, 15 MHz, GPSK, 1541z BC NR FR1 FO 83 | $9.6% |

10947 | AAA_ | 5G NR (DF -5 : - 100% RE. 20 Mz, GPSK, 5 RH2 5G NR FR1 FDO 87 | 196%
10898 | AAA | 5G NA (DFT--OFDM, 100% RB. 25 Miz, QPSR 15 kH SG AR FR1FOD 94 | +06%

10949 | AAA | 5G NR (DF T-5-GF DM, 100% B, 30 MHz, . 15 kHZ) | 5G NRFR1FDD 87 | +96%

10950 | AAA | 50 Kt (DF T-5-CFDM, 100% RB. 40 Az, GPSK, 15 kHz) 5 NR FR1 FOD 84 | 296%
10851 | AAA | 50 NR (OF T-5-OF DM, 100% RB, 50 MHz, OFSK, 15 &Hz) NR FR7 FOD 92 | 196%

10852 | ABA | 5G NR DL (CP.OFOM, TM 3.1, 5 MHz2, 84-QAM, 15 5G NR FR1 FDD 25 | 296%
10653 |AAA | BE NR DL (CP-GFOM, TM 3.1, 10 1AMz, 64-QAM, 15 KFiz) “BGNR FRI FOD 15 | 208 %
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10953 | ARA | 5G NR DL (CP-OFOM, TM 3.1, 15 MRz, B4-GAM, 15 kHz) 5G NR FRA FOD 23 [ 2068
10855 | AAA | G NR L "OM. TM 3.1, 20 MHz, B4-QAM, 15 &Hz) 3G NR ERY FDO 42 | =95%
0956 | AAA | 5G NRCL (CP-OFOM, TAY .1, 5 MHZ, 64-GAM, 30 2} 56 NR FRT FOD 44| =9¢

(10857 | AAA | 50 NRt OL (CP-OFDM, TM 3.1, 10 Mz, 30 kHz) 5G NR FR1 FOO 31 | £96% |

| 10858 | AAA | '5G NR DL (CP-OFDM, Th 3.1, 15 Mz, 64.QAM, 20 kH2) 5G NR FR1 FDO 61 | £96% |
10959 | AAA | 56 NR DL (CP-OFDM, TH 3,1, 20 Mz, 64-QAM, 30 kHz) %G NR FR1 FDO 133 | £96%

10580 | APA | BE MR OL (CP-OFDM, TM 3.1, 5 MHZ, 64-0AM, 15 kHz) YGNRFR1T00 32| ¥98%
10981 | AN~ | 56 NR DL (CP-OFDM, TM 3.1, 10 MHZ, 84-QAM, 15 kHz2) 5 NR FRI TLO 836 | £9.6% |
10082 | AAA | 5G NR DL (GO-OFDM, TM 3.1, 15 MHz, 64-GAM, 15 kH2 SGNRFRITOD | 940 | +96% |
10953 | AAA_ | 50 NR DL (CO-OF DM, TH 3.1, 20 MHz, 64-QAM, 15 Kz SGNRFRITOO | 955 | $96%

10554 | ARA_| 56 NR DL (CP-OF DM, TH 3.1, 5 MHz, 64-0AM, 30 kH2) SGNRFRITOD | 929 | +96%
10565 | AAA_| 50 NR DL (CP-OFDM, TM 3.1, 10 MHz, 53-Q. 30 kHz) 5G NR FR1 10D 337 | +96%
10566 | AAA | 56 NR DL (CP-OF DM, TM 3.1, 15 MHz. 64-QAM, 30 kHz) 5G NR FR1 TOD 55 | 396%
10867 | AMA | B NR DL (CP-OFOM, TM 3.1, 20 Mz, Ga-QAM, 30 kHz) 4G NR FR1 TOD 42 | 2969%
10565 | AAA mun‘f TW 3.7, 100 MHZ B4-QAN. 30 kHz) 5G NR FR1 TOD 4% | 256%

'w::ﬂwummwmuwm. deviation from Inesr responsa applying rectangular distribuion a0d & exoressad for the squae of the

e,
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrassa 43, 8004 Zurich, Switzerland

Accradiod by e Swiss Accraditagion Sandcs (3AS) Accreditaion No.: SCS 0108
The Swiss Accreditation Sarvica is one of the signatories to the EA
Multitatersl Agreement for the recognition of calibration certificates

AR g

ato No: D750V3-1036_Oct19

Calbraton cate: October 22, 2019

This caltration comfioals documents 2 ooty 10 NAlcN siendssds, which readzn the physksal units of goits (80).
Trvs messuromonts and the uroanalnties with conligense probaiiity are ghven o0 the fellawing pagng ang & par of the condeats

Al calbestions hovo Boan corducted in the closess labaralony taciity: tomp (22« 31°C and humidity < 70%

Calbsration Equipment used (MATE eritical foe calibration)

Primary Standusos 08 Cal Date (Carmcate Ne-) Soheduled Colbmtion
Powor made NIsP SN: 104778 G3Ape-18 (No. 21 702802/02690) AnrX)

Powie sangor NI 701 SN 100244 XA 13 (No, 21707892) Apr-20

Power sensor NFP- 201 SN; 103245 03 Apr-19 (No. 21702003) Lpr20

Refarance 2 o8 Attenustor SN: 5068 (20%) 042118 (No. 2170280¢) A 20

Type-N mismateh combination SN SM7.21 06327  D&ApH 10 (No. 217.02005) Ape20

Bitetanca Srobe EXIOVH a4 7349 20-Msy-19 (No. EX3-7349_ My 19) May20

DAE# 5N: 601 30 Apr 19 . DAES-S01_Ape18) Ape20

S day Stancards Dt Chack Dalo (n heusa) Scheduled Chack
Power mater 44108 SN: GR39512475 3000114 5= haesa check Foh 19 1 house checks Oet20
Powne sensor HP 84814 5N: US37222788 0745 (i haueo check Oct-18} in house check: Ot20
Power sensiy HP BA8TA SN MY41082317 0702415 {is hause chack Oct-18) In house check 06120
RF panccator BAS SMT-06 SN 100972 15015 m howse check Oct-18) In housa chack: Oct20
Network Analyzor Agiflart EEI588 | SN, USA1060477 B1-Mar-44 (0 houss chack Cct-18) In house check: Gce-19

Nama.

This calbraton certificata shal not be seproduced except in ful winos witten appeoval of the sberatory.
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Calibration Laboratory of S,
Schmid & Pariner 5 &

Engineering AG z 3
Zoushgawuu ga. 3004 Zusich, Switzerland 1@‘;

Ascoasiied by the Swiss Accraciiation Service [SAS)
The Swiss Accracitation Servics is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

‘ConvF sensitivity in TSL / NORM x,y,z
NIA 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} 1EC 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

¢) 1EC 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 GHz2"

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,

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

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

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, nommalized 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

multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,

Centificate No. D750V3-1036_Oet1s PageZold
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Measurement Conditions
DASY system configurétion, as far as nol given on page 1.
DASY Version DASYS V52103
Extrapolation Advanced Exiragolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 1S mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 750 MHZz = 1 MH2
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductlvity
Nominal Head TSL parameters 220°C 419 0.82 mha/m
Measured Head TSL parameters (220:02)°C A27£6% O8I mhaim 8 %
Head TSL temperature change during tost <05°C i
SAR result with Head TSL
SAR sversged over 1 em® (1 g) of Head TSL Condition
SAR measuwed 250 mW input power 235 Wikg
SAR for nominal Head TSL parametors normalized 10 1W 8.64 Wikg ¢ 17.0 % (k«2)
SAR averaged over 10 em’ (10 g) of Head TSL congiion
SAR moasured 250 mW input power 1.41 Wikg
SAR tor nominal Head TSL parametors normaiized to TW 5.65 Wikg & 16.5 % (ke2)
Body TSL parameters
The following pararmeters and cakulations wore applied.
Tomperature Permittivity Conductivity
Nominal Sedy TSL parameters 220°C 55.5 096 mho/m
Measured Body TSL parameters (220402)'C 5554 6% 085 mhoim+86%
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 215 Wiy
SAR for nominal Body TSL paraméters normalized 10 1W 8.67 Wikg = 17.0 % {k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 142 Whkg
SAR for nominai Body TSL parameters nomadized to TW 5.72 Wikg = 165 % (k=2)
Certificats No: D750V3-1036_Cct10 Page3 o8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedancs, transformed to lsed point 560041610
Retum Loss -246dB

Antenna Parameters with Body TSL

impedance, transformed 10 leed point S060-19K
Retumn Loss -34.04d8

General Antenna Parameters and Design

| Esectricas Detay (one direction) | 1.036 s ]

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

The dipole is made of standard semirigid coaxial cable, The center conductor of tho feading ling is dirsctly connectad to the
seoond arm of the dipcie. The antenna is therafore shon-circuited for DC-signals. On somu of the dipoles, small end caps
0re acded 1o the dipole arms in order 10 improvo maiching when feaded according (o the poaition as explaned in the
"Measurement Conditions* pazagraph. The SAR data are not atfected by this change. Tho overall dipole lengts is still

according 10 the Standard,
No excessive force muat be applied 1o the dipole ams, bocause thay might bend ¢r the solderad connoctions near the
feedpoint may bo damaged,
Additional EUT Data

| Manutactuead by | SPEAG -
Cartificate No: D750V3-1036_0ci19 Page 4 of8
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DASYS5 Validation Report for Head TSL

Date: 22.10.2019

Test Laboratory: SPEAG, Zurich, Switzerdand
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1036

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

Medium parameters used: f= 750 MHz; 6 = 0.89 S/m; 5, = 42.7; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS2 Coafiguration:
» Probe: EX3DV4 - SN734%; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 29.05.2019
»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.04,2019
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 100)
» DASYS2 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 60.25 V/m; Power Drift = .0,01 dB

Peak SAR (extrapolated) = 3,21 W/kg

SAR(1 g) = 2,15 W/kg: SAR(10 g) = 1.41 W/kg

Smallest distance from peaks o all points 3 dB below = 18.4 mm

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum value of SAR (measured) = 2.85 Wkg

0dB = 2.85 Wikg = 4.55 dBW/ke

Certiticate No: D7S0V3-1086_Cctis Page50ia
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 22.10.2019
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1036

Communication System: UTD O - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 0.95 $/m; &, = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/EC/ANSI €63.19.201 1)

DASYS52 Configuration;
= Probe: EX3DV4 - SN7349; ConvF(104, 10.4, 10.4) @ 750 MHz; Calibrated: 29.05,2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAEA Sn601; Calibrated: 30.04,2019
¢ Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA: Seriul: 1008
»  DASY35252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 60.19 Vim; Power Drift = -0.08 dB

Peak SAR (extrupolated) = 3.24 Wikg

SAR(1 g) = 2,15 Wikg; SAR(10 g) = 1.42 Wkg

Smallest distance from peaks (o all points 3 dB below = 18 mm

Ratio of SAR at M2 to SAR at M1 = 66.5%

Maximum value of SAR (measured) = 2,88 Wikg

g -4.00

-5.00
$8.00
-10.00
0dB =288 Wikg =4.59 dBWig
Centiticate No: D7SOVE-1036_0ct1s Fage 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S (T Schibtsarisetver Kalibeierdionst

Schmid & Partner % ‘g S s::ncemhsdmuoa
Engineering AG N c Servizio svizzero di taratura

Zoughsusstrassz 43, 8008 Zurlch, Switzerlsnd N Rt 8 Suiss Cotibration Service

Accrediod by tha Swiss Accredtalicn Senice (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Servica i one of the signatories 1o the EA

Multilsteral Ageaament for the recognition of calibration certificates

client  Dekra Spain Certificate No: DODOV2-1d007 Oct19

[CALIBRATION CERTIFICATE.

opect DO0OV2 - SN: 16007

Calbration procedsrnis) QA CAL-05:v11

Calbration sate October 22, 2019

Caltratizn Equpmant waed (MBTE critical for cabention)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
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Typo-N mipmiden combinaicns | SN 5M7.2/ 08027 08.Ape-18 {No, 217-02895) Ape2l
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Calibration Laboratory of S
Schmid & Partner N 1

Engineen AG z =
Znugbg'mus??a. £004 Zurich, Switzeriand Q@e‘

Accrecited 2y tha Swiss Accredilasion Sevica (SAS)

The Swies Accreditation Sarvice is ane of the signatories to the EA
Multilaterat Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEEE 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 62208-1, “Measurement procedure for the assessment of Specific Abscrption 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 62208-2, "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 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 centificate are valid at the frequency indicated,
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

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

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

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

SAR normalized: SAR as measured, normalized 10 an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters; The measured TSL parameters are used 1o calculates the
nominal SAR raesuit.

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%.

Cerlificats No: D200Y2-1d007_Oct1a Pagezol s
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Measurement Conditions
DASY system configuration, as faras not given o page 1.
DASY Version DASYS V52103
Extrapolation Agvanced Exirapolation
Phartom Moduiar Fiat Phantom
Distance Dipole Center- TSL 15mm with Spacar
Zoom Scan Resclution dx, dy, dz =5 mm
Frequency 900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applisd.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 20°C 41.5 047 mho/m
Measured Head TSL parameters (22002)°C 42316 % 0.84 mhoim £ 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 ¢m” (1 g) of Head TSL Condition
SAR moasured 250 mW input power 274Whg
SAR for nominal Hond TSL paramators nomalized to TW 11,3 Wikg 2 17.0 % (k=2)
SAR aversged over 10 em’ (10 g) of Head TSL concition
SAR measured 250 oWV input power 1.77 Wikg
SAR lor noménal Head TSL porameters normalized to 1W T.23 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramaters and caloulations wers applied.
Tempeorature Permittivity Conductivity
Nominal Body TSL parameters 20°C 560 1.05 mho/m
Measured Body TSL parameters {220202)°C 55146% 101 mho/m 2 6%
Body TSL temperature change during test <05°C e e
SAR resuit with Body TSL
SAR averaged ovor 1 cm” (1 g) of Body TSL Candition
SAR measured 250 mW input power 2 69 Wikg
SAR for norninal Body TSL parameters nomaiized to 1W 1.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
‘BAR measured 250 mW input power 1.75 Wikg
S&R for nominal Body TSL paramaters nomalized to TW 7.16 Wikg + 18.5 % (k=2)
Certiticate No: DSOOV2-1d007_Qc:19 Page 3afB
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 498 0-20iQ
Retum Loss -33.7 d8

Antenna Parameters with Body TSL

Impecancs, ranstormed 1o feed point A830-35§Q
Retum Loss -2568dB

General Antenna Parameters and Design

| Blectrical Detay (one diroction) | 1,408 ns |

After long term use with 100W radinted power, only « slight warmeng of the dipale near the {eecpoint can be measured.

The dipole is made of standard semirngld coaxial cable, The centar conductor of the feading ling i directly connected to the
seoond arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On seme of the dipoles, small end caps
Are fdded to the dipole arms in arder 1o improve matching whan loaded according to the position as expiained in the
‘Monsuroment Conditions* paragraph, Tha SAR data aro not atloctsd by this change. The ovarall dipole length is still

seceeding 1o the Standard,
No axcessivo force must bo applied fo the dipcie arms, bocause they might bend or the soldered connections near the
feedpoint may bo damaged.
Additional EUT Data
| Manutacturad by | SPEAG
Certdicate No: DI0OV2-14007_Cct1d Page 4of3
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DASYS5 Validation Report for Head TSL

Date: 22.10,2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: DO00VZ - SN:1d007

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f =900 MHz; ¢ = 0.94 S/m; & = 42.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANS] C63.19-201 1)

DAS Y52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.51, 9.51, 9.51) @ 900 MHz; Calibrated: 25.05.2019
» Sensor-Surface: I 4mm (Mechanical Surface Detection)
+ Electronics: DAEA4 Sn601; Calibrated: 30.04.2019
»  Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Scrial; 1001
o DASYS2 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 66.31 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 4.17 Wikg

SAR(1 g) = 2.74 W/kg: SAR(10 g) = 1.77 W/kg

Smallest distance from peuks (o #ll points 3 dB below = 16 mm

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

Maximum value of SAR (measured) = 3.70 Wikg

0 dB = 3.70 W/kg = 5.68 dBWikg

Certificate No: 0S00V2-1d007_Oct18 Page5ol8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 22.10.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: DY00V2; Serial: D900V2 - SN:1d007

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: [ = 900 MHz; o = 1.01 S/n; & = 55.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/EC/ANSI C63.19-201 1)

DASYS2 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(9.95, 9.95, 9.95) @ 900 MHz: Calibrated: 25.05.2019
= Sensor-Surface: L.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04,2019
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serisi: 1005
« DASYS52 52.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7X7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=Smm

Refereace Value = 68.67 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 4.01 Wikg

SAR(1 g) = 2.69 W/kg: SAR(10 g) = 1.75 Wikg

Smallest distance from peaks to all points 3 dB below = 15 mm

Ratio of SAR st M2 to SAR at M1 = 67.2%

Maximum value of SAR (measured) = 3.60 Wikg

-2.00
-4.00
6.00

B8.00

-18.00
0 ¢B = 3.60 Wikg = 5.56 dBWikg

Cerificate No: DI0OV21d007. Oct19 Page7 of 8
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Impedance Measurement Plot for Body TSL
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ciet  Dekia'Spain : Contificate No: D1800V2-2d099 Octi9
CALIBRATION CERTIFICATE
Object D180OV2 - SN.2d099
Caibanon procedurets) QA CAL-05vi1

Calibration Procedure for SAR Validation Sources betwoen 0.7-3 GHz

Calbration cate: ‘October 22, 2019
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Calibration Laboratory of ST Schweizrischer Kalibrierdionst
Schmid & Pariner SN 2 Service suisse Tétsionage
Engineenng AG S = Servizio svizzero di taratura
Zeughsusstrazse 83, 8034 Zurich, Switzsriand LA S Swiss Catitration Service
Aocreaiied by the Swizs Accreditation Sarvica (SAS) Accreditation No; SCS 0108

The Swiss Accreditation Service is ane of the signataries to the EA
TAuititaterst Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatiai-
Averaged Specific 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 usad next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Pracedure 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 885664, "SAR Measurement Requiroments for 100 MHz to 6 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 fraquency 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 ams oriented
paraliel to the body axis,

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

* Electrical Delay: One-way delay between the SMA connecltor and the antenna feed point.
No uncertainty required.

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

» SAR normalized: SAR as measured, normalized 1o 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 siated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to 2 coverage
probability of approximately 85%.

Centificate No: D1800V2-2d028_Cct19 Page2ois
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Measurement Conditions
DASY sy=tem configuration, as far as not given on page 1.
DASY Version DASYS Vs2.103
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mmy with Spacsr
Zoom Scan Resolution dx. dy, 42 =5 mm
Frogquency 1800 MMz = 1 MHz
Head TSL parameters
The following parameters and calculations were agplied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 140 mhaim
Measured Head TSL parameters (220:02)°C 40.7 £ 6% 138 mha/m £ 6 %
Head TSL temporature change during test <05°C - Sy
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR moasured 250 miV input powar 9.58 Wikg
SAR for nominal Head TSL parameters normalized to 1W 30,8 Wikg = 17,0 % (k=2)
SAR averaged over 10 em’® (10 g) of Head TSL condition
SAR measured 250 mW input powar 5.00 Wrkg
SAR for noming! Head TSL paramosers normalized to 1W 20.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The foliowing parametera and calculations were applied
Temperature Parmittivity Conductivity
Nomina! Body TSL parameters 20C 533 1.52 mho/m
Measured Body TSL parameters {220202)°C 53846% 1.50mhoim £ 6 %
Body TSL temperature change during test <05°'C e —
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Cenditico
SAR measured 250 mW input power 0.73 Wig
SAR for nominai Bedy TSL parameters nommalized to 1W 39.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.13 Wikg
SAR for nominat Body TSL parametars nommalized to 1W 20.7 Wikg = 16.5 3% (k=2)
Cestificatls No: D1800V2-26089_Oct18 Page3cf8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance. transformed to feed point 48B80-42 0
Retum Loss -271d8

Antenna Parameters with Body TSL

Impedancs, transformed 10 teed peirt 44.5Q-47iQ
Retum Loss -223dB

General Antenna Parameters and Design

| Brectricat Delay (one direction) ] 1.207 ns i |

After long term use with 100W radiated power, anly & slight wasming of the dipole naar the feedpoint can b measured

The dipeie is made of standard semirigid coaxial cable. The center conductor of the feoding line is directly connestnd 1o the
arcond anm of the dipala. The antanna iv therefore shon-circudted for DC-signals. On soma of the dipoles, small and cops
are acded 10 the dipols ams In order 10 improve matching when loaded aecording 1o the position &s explaned in the
"Measuremont Conditions* paragraph. The SAR data aro not atfectad by this change. The overall dipols longth is stll
aocording 10 the Standard,

No excessivo force must be appiied 1o the dipoie arms, because thoy might band or the soldered connections near the
feadpoint may be damagad.

Additional EUT Data

[ Manutactured by | SPEAG __il

Certificate No: D1800W2-26089_Oct19 Pago 4ofd
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DASYS5 Validation Report for Head TSL

Date; 21.10.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2: Serial: D1S00V2 - SN:2d099

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

Medium parameters used: = 1800 MHz; 6 = 1.38 S/m; £ = 40.7; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY3 (IEEE/NEC/ANSI C63.19-2011)

DASY32 Configuration:

-

Probe: EX3DV4 - SN7349; ConvF(8.64, 8.64, 8.64) @ 1800 MHz; Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Susface Detection)

Electronics: DAEA Sn601; Calibrated: 30.04.2019

Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001

DASYS2 52:10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 108.5 Vim; Power Drift = :0.02 dB

Peak SAR (extrepolated) = 17.8 Wkg

SAR(I g) = 9.58 W/kg; SAR(10 g) = 5§ W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.2%

Maximum vaiue of SAR (measured) = 14.9 Wikg

0dB =149 Wikg = 11.73 dBWikg

Certilicate No: D1800V2-2d045_0Oci18 Pege5cf8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 22.10.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d099

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

Medium parameters used: [ = 1800 MHz; 6 = 1.5 S/m; &, = 53.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY3 (IEEENEC/ANSI €63.19-2011)

DASY32 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated; 29.05.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2019
+ Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002
» DASYS2 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 105.0 Vim: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(L g) = 9.73 W/kyg; SAR(10 g) = 5,13 Wikg

Smallest distance from peaks 10 all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 = 57.3%

Maximum value of SAR (measured) = 14.7 Wikg

6.00
9.00
-12.00

15.00

0dB =147 Wikg = 11.67 dBW/kg

Cantificate No: D1800V2-2d099_Oct19 Page70t8
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Impedance Measurement Plot for Body TSL
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Accragiod by 1he Swiss Accreditalion Service (SAS)
The Swiss Accreditation Service is one of the signatoties to the EA
Tuttilatersl Agreement for the recegnition of calibration cantificates

cient  Dekra Spain

Accreditation No: SCS 0108

Certificats No; D2450V2-756 Oct19

CALIBRATION CERTIFICATE
Onject D2450V2 - SN756
Calibraton proceders(s) QA CAL-06.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caldration date: QOclober 21, 2019

This cafibration cenficals documents ho bRty 10 nitionsl standards, which realize Mo physical unie of Messurements (S1),
The ard 1o Aties with conhidance prodabiily e gren oo the fellwing pages and are par of e Citcate

Al calibaations have deen conductad In 1he olosed Uborary faskty: emvecament lamporaties (22 « 31°C a0 fumidty < 70%.

Calitaron Equigenect used [IMATE critical for calbration)

mmgsum 10 Cal Do (Coetiticate No | Sohwdiad Caliteation
Powead métes NS 8N: 104770 03-Apr- 12 (No. 247-00802/02993) Apr2n
Powmar sersor NRS. 251 8N, 103244 03-Ast-19 No. 217-02002) Aor-20
Pomsr senscr NRP-291 SN: 103244 0320019 MNo. 21 7-0206%) Apr 20
Reforancs 20 dB Anseuaicr 5N 5058 {20K) O4-Apr12 (No. 2)742804) hpe20
Type-N misraich combination SN: 8047 2 / 06327 D4-Rp0.18 (N0, 21702895) Apr 2
HAdlerancs Prode EXI0OVA SN 7340 200010 (No. EXI- 7340 May!9) Maery-20
DAE4 SN: 601 3080018 (N0, DAEA-E01_Apr18) Ape2d
Secondsy Standacds 1oy CThack Dute (a house) Schedyiad Crack
Power moter E42100 SN (3830512475 30-D21-14 (0 bouse chuck Fub-19) in hogse chacic Oct-20
Power sérsot HF B451A SN USarea2ras 070115 (n house chack Oct-18) In house chack: Oct-20
Power sengor M= 84814 SN MY41082317 702418 (n bousa chack Oct- 18} in Fouss chwek: Oct-20
RF genecatst RES SMT-6 SN: 100872 1520015 (In houds check Cet-18) 1 howss chagic Got-20
Network Anslyzes Agilert EBIGSA | SN US41060477 31-Mar- 12 (n bouse chack Oct-18) 1 bousa chock: Ot 19
Nema Furcton Signsiure
Calibrated by Aichaal Waber Laberatory Techniehan /ﬂ&r
Approved by: Kalja Pokiniu Tackricsi Manager %% %
Tnmaed; October 21, 2019
This caibration cerificate shal 0ot be ranrocucad axcapt in 1utl without seten appetval of tha fat Y.
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Calibration Laboratory of S & i
Schmid & Pariner = S Saies siiie & étsionnsge
Engineering AG =z £ S o svizzeco &
ZnM 3004 Zurich, Switzerland ’ffr"\F:\',} S Swiss Casibestion Service
Aorraiied by the Swiss Accredilstion Sanice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilstersl Agreement for the recognition of calibration cerfificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Foliowing Standards:

a) IEEE 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 Technigues”, June 2013

b) IEC 82209-1, "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) KDB 8656864, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
@) 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 Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the bady axis.

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

e Electrical Dalay: Ona-way delay between the SMA connector and the antenna feed point.
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
ncminal 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%.

Certiticzte No: D24s0V2-756_Cet18 Page2of8
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Measurement Conditions
DASYsystuanj_lcn.asfarasnotm’ on page 1.
DASY Version DASYS V52.103
Extrapolation Adeanced Extrapolation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, gy, dz =5mm
Fraquency. 2450 MHZ = | MH2z
Head TSL parameters
The lolowing paramslers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mha'm
Measured Head TSL parameters (220=02)°C 379+6% 187 mha/m =6 %
Head TSL temparature change during test <05'C - ——ee
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 250 mW input poveer 13.7 Wikg
SAR for nominal Head TSL parameters noemalized 1o YW 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? {10 g) of Head TSL condition
SAR measured 250 m\W input poviar 0.35 Wikg
SAR for nominal Head TSL parameters nonmalized to tW 250 W/ikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and caloulations wore applied.
Temperaturo Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parametors (220202)°C 51.346% 203 mho/m £ 6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measured 250 mW inpot power 13.6 Wikg
SAR for nominal Body TSL parameters normaiized (o 1W 53.0 Wkg = 17.0 % (x=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measured 256 mW Input power 631 Wiy
SAR for nomiral Body TSL parameters normatized t¢ 1W 24,9 Wikg = 16.5 % (k=2)
Centficate No: D2450V2-755_0ct19 Paga3ofd
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 5530+43i0
Relum Loss -238dB

Antenna Parameters with Body TSL

impedance, transformed 1o feod poind S150+60Q
Retum Loss «24.3d8

General Antenna Parameters and Design

| Erectricai Deizy jone diraction) | 1,158 ns =)

After long term use with 100W radiated power, only a slight waming of the dipole near the feadpont can be measurad.

The dipoin ks made of standard semirigid coaxial cabie. The center canductor of the teeding line it aisectly connacted 1o the
$ocond amm of the dipoie. The antenna iu therefore short-circuited for DC-signas. Cn some of the dipoles, small end caps
816 60604 10 the dipole arma in order 1o Improve matching when loaded according to the position as expiained in the
‘Measurement Condiions* paragraph. The SAR data ane not affected by this change. The overall dpole length is sill

according o tho Standard.
No excossive force must be appliod to the dipoie arms, because thay might band or the sokdered connections nodr the
feedpoint may bo damaged,
Additional EUT Data

[ Manutactured by | SPEAG I
Cortfiicate No: D2450V2.756_Oct19 Pago40i8
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DASYS Validation Report for Head TSL

Date: 21.10.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:756

Communication System: UID () - CW; Frequency: 2450 MHz v
Medium parameters used: f = 2450 MHz; o = 1.87 S/im; 2, = 37.9; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY352 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.9, 7.9, 7.9) @ 2450 MHz; Calibrated: 29,05.2019
e Sensor-Surface: 1.4mun (Mechanical Surface Detection)
« Electronics: DAE4 Sna01; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Serial: 1001
o DASYS2 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 118.2 Vim; Power Drift = -0,05 dB

Peak SAR {(extrapoluted) = 27.0 Wikg

SAR(I g) = 13.7 W/kg; SAR(10 g) = 6.35 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 50.9%

Maximum value of SAR (measured) = 22.5 Wikg

0dB =225 Wikg = 13.52 dBW/ke

Certificake No: D2450V2.756_0Oct19 PageS5oid
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21.10:201%

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:756

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

Medium parameters used: f = 2450 MHz; o = 2.03 $/m; & = 51.3; p = 1000 kiy/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSY C63.19-201 1}

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.94) @ 2450 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 3.0 (back); Type: QD 000 P50 AA; Serial; 1002
» DASY52 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 111.3 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27,3 Wikg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.31 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 50.9%

Maximum value of SAR (measured) = 22.4 Wikg

-10.00
<15.00

20.00

-25.00

0 dB =22.4 Wikg = 13.50 dBWrke

Certficats No: D2450V2:756_0c110 Page 7 0i 8
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Impedance Measurement Plot for Body TSL
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ciient  Dekra Spain Certificate No: D2600V2-1023_Oct19
CALIBRATION CERTIFICATE

Object D2600V2 - SN 1023

Caitiration procede(z) QA CAL-05.v11

Calibration Pracedure for SAR Validation Sources between 0.7-3 GHz

Caibration date: Qcteber 21, 2019

This calibrstion cenificate cooumends the traceability 1o national standssds, which realize the plysical uniis of meas (S
The MeasWements and Ha uncertalirtas with cordidonce probaniity 4% givan on e fafowing PRGes and @0 pirt of U Cortificate

AL OHIRRIONS have Doan conductied 1 1he cloged laboriory teciity. emionmart lemparatura (22 & 3)'C ard humidty < 20%.

Calibeation Equigement usod (MATE critical for calibration)

Primary Standasds oy Cal Dato {Cantticata No.) Schoduiod Calbeation

Powar moter Nft® SN 17Tl CO-Ap1 10 (Na. 21 7-C280202083) Apr2D

Powe! sensor NAP-291 SN 10G244 03-Ap1-18 (No. 217-02802) Apr-20

Powar sanso NAP- 201 SN- 108248 0340118 (No. 217-02403) Aprzh

Relersott 20 ¢B Aenuaior SN. 5063 (2060 Od-Apr19 [No. 217-02504) Apr-20

Tybo N mizmaich combnation SN: 50M7.2 7 D527 D4-Apr 19 (No. 21 7-02398) Ape20

Relotence Piobe EX30V4 5N 7349 26 Moy 19 Ne. EXT-7340_May16) My 20

DAE4 SN: 601 30-Ap0 18 (No. DAELEDT_Apr19) Apes20

 Secondary Standands oy Check Dte (in hewso) Schediled Chack

Power moter £44198 SN GB30512475 30-Cot-14 (i hovae check Fob-19) In Mouss cheek: Oot-20

Powor sensor H? 84814 SN: USarsazray 070t/ 15 (im house check Cct-18) In howse check: Oct-20

Powo) sensor WP S8431A SN MY41002317 07-004-15 (8 house check Cct-18) In bousn checks Oct-20

RF ganerator RSS SMT.05 SN 100972 15-Junv35 0 housa check O01-18) 1n hovee chack Oc-20

Natweck Aralyzer Aglert EBISEA | SN: US41060477 31 M2 14 (i house check Cet-18) In house checic Oz 12
Name Furcticn Sqnature

Caliraied by: Michanl Webar Labareatery Tachrician lmd_

Apareved by: Kastga Peicovic Techrics) Managat %@

Issuad: October 21, 2019

This cRibralion ot shat not be meproduced sxcent 1n fuli without wetian aageoval of the iaticeatary.
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Calibration Laboratory of

Schmid & Partner Service suisse o'étalonnage
Engineering AG Sarvizio svizoeeo & tarstura

Zeughausstrasse 43, 8004 Zurich, Switzeriand Swiss Callbration Service

Acrredied by !e Saiss Accredialicn Senvce (SAS) hocraditation Na.: SCS 0108

The Swiss Accreditation Service ks one of the signatories 1o the EA
Huttilstoral Agreement for the recagnition of caflbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (requency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62208-2, "Procedure to determine the Spacific Absorption Rate (SAR) for wireless
communication devices usad in ¢lose proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MMz to 6 GHZ"

Additional Documentation:
e} DASY4/S5 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 freguency indicated,

e Antenna Parameters with TSL: Thae dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paralle! to the body axis.

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

e Electrical Delay: One-way delay between the SMA connector and the antenna fead point.
No uncertainty required,

e  SAR measured: SAR measured at the stated antenna inpul power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipiied by the coverage factor k=2, which for a nomat distribution corresponds fo a coverage
probability of approximately 95%. '

Certificass No: D2800%2-1023_Oct1$ Page20f8

Report No: (NIE) 69323RAN.001 Page 158 of 181 2021-11-05



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

D DEKRA

Measurement Conditions
DASY system configuraticn. aa far as not given on page 1.
DASY Version DASYS V52103
Extrapolation Advenced Exirapolation
Phantom Mosuiar Fist Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 2600 MHz + | MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters. 220°C 39.0 1.96 mha/m
Measured Head TSL parameters (220:02)°C 37426% 204 mhoim £6 %
Head TSL temperature change during test <05°C o -
SAR resuit with Head TSL
SAR averagod over 1 em® (1 g) of Head TSL Cencition
SAR measured 250 mW Input power 14.8 Wikg
SAR for nominal Head TSL paramaters nomalized 10 1W 57,6 Wikg = 17.0 % (k=2)
SAR averagod over 10 cm? (10 g} of Hond TSL condition
SAR moasured 250 mW input pawar .54 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 25.7 Wikg = 16.5 % (k=2)
Body TSL parameters
The foliowing paramatess and caleulations were appled.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 525 2.16 mboim
Measured Body TSL parameters (220402)°C 50928% | 221 mhome 6%
Body TSL tempersture change during test =05°C e —
SAR resuit with Body TSL
SAR averaged over 1 cm? (1 g) of Body TSL Conditicn
SAR measured 256 mW Input power 14.4 Wiky
SAR for nominal Bedy TSL parameters normalized 1o01W 56.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condtion
SAR measured 250 mW input power 635 Wikg
SAR for nominal Bady TSL parameters nomalized to 1W 25.1 Wikg = 16.5 % (k=2)
Certificate Noo D2600V2-1023_QOct19 Page3oi8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed fo feed point 4690-57K

Retum Loss -235dB

Antenna Parameters with Body TSL

Impedance, transformed to fesd point 4430 -40i0

Retum Loss 227 dGB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1,149 %

After fong term use with 100W radiated power, only a slight warming of the ¢ipole near the toedpoint can be measured.

Tre dipole is made of standard semirigid coaxial cabie. The center conductor of the foeding line is directly connacted to the
$o00ond arm of the dipale, The antenna s therefore shor-circuited for DC-signais. On aome of the dipoles, amaill end caps
&ro Boded 10 the dipoie arma In ordar 1o improve matching when lcaded according 1o the position as explaingd in the
*Ieasurement Conditions” paragrapty, The SAR data ara not affected by this change. The overall dipole length is stil
according o the Standard,

No oxcossivo force must be applied 1o the dipole arms, because they might band o the soldeded connections near the

foodpoin! may be damaged.

Additional EUT Data
| Manufactured by | SPEAG
Certificais No- D2600V2-1023-0ct19 Pags4of8
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DASYS5 Validation Report for Head TSL
Date: 21,10.2019

Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1023

Communication System: UID § - CW; Frequency: 2600 MHz

Medium paramezers used: f= 2600 MHz; o = 2.04 S/ay; & = 37.4; p = 1000 kg/m*
Phantom section: Flat Section

Mcasurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011}

DASY32 Configuration:
o Probe: EX3DV4 - SN7349; ConvF{7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
+ Scnsor-Surface; 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001
¢ DASYS3252.10.3(1513), SEMCAD X 14.6.13(7474)

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

Reference Value = 120.3 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.8 Wrkg

SAR(1 g) = 14.8 Wikg; SAR(10 ) = 6.54 Wikg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Rato of SAR at M2 1o SAR at M| =49.5%

Maximum value of SAR (measured) = 24.8 Wikg

0 dB =24.8 Wkg = 13.94 dBW/ikg

Certficate No: D26J0V2-1023_0ct1$ Page50i8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21,10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1023

Communication System: UID 0 - CW; Frequeacy: 2600 MHz

Medium parameters used: f= 2600 MHz; 6 = 2.21 Sim; & = 50.9; p = 1000 kg/m?®
Phantom section: Flat Section

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

DASYS2 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(7.8, 7.8, 7.8) @ 2600 MHz, Calibrated: 29.05.2019
o Sensor-Surface: 1 4mm (Mechanical Surface Detection)
« Electronies: DAEA Sn601; Calibrated: 30,04.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
o DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 111.8 V/m; Power Drift = -0.06 d8

Peak SAR (extrapolated) = 29.6 Wikg

SAR(] @) = 14.4 W/kg; SAR(10 g) = 6.35 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Rutio of SAR at M2 to SAR at M1 = d49.4%

Maximum value of SAR (measured) = 24.1 Wrkg

0dB =24.1 Wikg = 13.82.dBWikg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
NiA& not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 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 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) KDB 865664, "SAR Measurement Requirements for 100 MHz t0 6 GHZ"

Additional Documentation:
@) DASY4/5 System Handbock

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

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

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

o SAR measured: SAR measured al the stated antenna input power.

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

connactor. _
+ SAR for nominal TSL parameters. The measured TSL parameters are used 1o calculate the
nominal SAR resuli.
The ed uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
Certificate No: DSGHzV2-1071_Oct19 PageZof13
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Measurement Conditions
DASY system configuraticn, as far as nol given co page 1.

DASY Version DASYS V52103

Extrapolation Agvanced Extrapolation

Phantom Moduiar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution ax, dy=40mm, dz =14 mm Graded Ratio = 1.4 {Z direction)

5200 MHz £ | MHz
Frequency 5500 Mz £ 1 MHZz
5800 MHz + 1 MH2
Head TSL parameters at 5200 MHz
The loliowing parameters and calculations were apphed
Temperature Permittivity Conductivity

Nominsl Head TSL parameters 20°C 360 4.66 mhaim

Measured Head TSL parameters {220:02)°C 350+6% 448 mhoim 2 6 %

Head TSL temperature change during test <05°C ——— —e
SAR result with Head TSL at 5200 MHz

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

SAR measurned 100 mW Input power 7.80 Wikg

SAR for nominal Head TSL pasameters normalized to 1W 78.4 Wikg £ 19.9 % (kw2)

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

SAR measurad 100 mW input power 226\

SAR for nominal Head TSL parameters normalized to 1W 22.4 Wikg £ 18.5 % (k»2)
Cartificate No: DSGHZV2-1071_0ct19 Page 3 of 13
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Head TSL parameters at 5500 MHz

The following parameters and calculations ware applied.

D DEKRA

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 358 4.96 mholm

Measured Head TSL parameters {220:02)°C MELER 478 mhoim£6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g} of Head TSL Canditon

SAR measured 100 mW Input power 866 Whkag

SAR for nominal Head TSL parametess normaized to 1N 86.0 Wikg £ 19.9 % (k=2)

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

SAR measurad 100 mW ingut power 2468 Wikg

SAR for nominal Head TSL paramelers normaiized to 1W 24 4 Wikg £19.5 % (k»2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were dpplied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 20'C 353 $5.27 mho'm

Measured Hoad TSL parameters {(220202)*C 341268% 510 mhoim 2 6%

Hoad TSL temperature change during test <05°C e -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 e (1 g) of Head TSL Condition

SAR moasured 100 MW Input power 823 Wikg

SAR for nominal Head TSL paramelers normalized (o 1W 81,6 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.33Wikg

SAR for nominal Head TSL parameters noemalized 1o fW 231 Wikg £ 19.5 % (k=2)
Certificate No: DSGHzVZ-1071_Oct1g Page 4 of 13
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Body TSL parameters at 5200 MHz
The following parameters and calculaticns ware applied

D DEKRA

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 49.0 5.30 mho/m

Measured Body TSL parameters {220+02)°C 471 26% S544mho/m =6 %

Body TSL temperature change during test <05°C -— —-
SAR result with Body TSL at 5200 MHz

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

BAR measured 100 mW ingut povier 7.68 Whkg

SAR for nominal Body TSL parameters normalized 1o 1W 76.2 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL conditicn

SAR measured 100 mW input power 2.14 Whg

SAR for nominal Body TSL parameters normalized o TW 21.2Whkg = 19.5 % (k=2)
Body TSL parameters at 5500 MHz

The following pammeters and oaloulations were agplied
Toemperature Permittivity Conductivity

Nominal Body TSL paramaters 20'C 488 5.65 mho'm

Measured Body TSL paramoters {20202)'C 46.5+8% .84 mho/m 28 %

Body TSL temperature change during test <05'C ean wann
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em® (1 g) of Boddy TSL Condition

SAR measurod 100 mW ioput power 821 Wikg

SAR for nominal Body TSL paramoters notmalized to 1W 81.5 Wikg = 19,0 % (k=2)

SAR sveraged over 10 em?® (10 g) of Body TSL candition

SAR measured 100 WV Input pawer 2.28Why

SAR for nominal Body TSL paramoters notmadizod to 1W 22.6 Wikg 2 19.5 % (k=2)
Centificate No: DSGH2Y2-1071_Oct1g Papes5of 13
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Body TSL parameters at 5800 MHz
The ioflowing parametars and celculations weve applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 482 6.00 mhoim
Measured Hody TSL parametears (z20z02)'C 4806 % 625 mholm=6%
Body TSL temperatura change during test <05°C e

SAR result with Body TSL at 5800 MHz

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

SAR measurad 100 mW input power 7.76 Wikg

SAR for nominal Body TSL parameters normaized to 1W 77.0 Wikg = 19.5 % (k=2)

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

SAR misasyred 100 mW input power 2.14 Whkg

SAR for nominal Bedy TSL parameters normalized to 1W 21.2 Wikg = 19.5 % (k=2)
Certificate No: D5GHZV2-1071..0¢t19 Page 6of 13

Report No: (NIE) 69323RAN.001 Page 170 of 181 2021-11-05



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, DE KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia )

C.I.F. A29 507 456

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to fead point 5280-61K0
Retum Loss -2384B

Antenna Parameters with Head TSL at 5500 MHz

impedancs, transformed to fead point 632Q-351Q
Retum Loss -26.7 aB

Antenna Parameters with Head TSL at 5800 MHz

impedence, transtormad (o feed point 26n-20j0Q
Rotum Loss -28.8dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to leed point 5210-56)0Q
Retum Loss =248 dB

Antenna Parameters with Body TSL at 5500 MHz

Impodance, transformed 1o leed point §A1Q-22 10
Rotum Loss ~271d8

Antenna Parameters with Body TSL at 5800 MHz

Impodance, transformed 1o fead point 534014
Retum Loss <289 48

General Antenna Parameters and Design

| Electrical Dstay (one direction) | 1,207 ns

After long teem use with 100W radisted power, anly & slight wamming of the digole near the feedpoint can Yo measured,

The dipole = rmade of standard semirigid coaxial cable, The center conductor of the feeding line is directdly connected to the
second am ¢f he dipole. The artenna ig therefore shod-circulied for DC-signals. On some of the dipoles, small end caps
are added to the dpole arms in order to improve matching when loaded according to the position as explained in the
"Measuresnent Conditions® paragraph. The SAR data are not aifected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the Goole arms, because they might band or the soldensd connections near the
teedpoint may be damaged,

Additional EUT Data

[ Manutactured by SPEAG |
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DASYS Validation Report for Head TSL

Date: 18.10.2019
Test Laborstory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1071

Communication System: UID ¢ - CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: = 5200 MHz; o = 4.48 S/m; £, = 35; p = 1000 kg/m? ,

Medium parameters used: = 5500 MHz; ¢ = 4.79 S/my; & = 34.6; p = 1000 kg/m® |,

Medium parameters used: £= 5800 MHz; 6 = 5.1 S/m; ¢, = 34.1; p ~ 1000 kg/m*

Phantom section: Flat Section

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

DASYS2 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(5.64, 5.64, 5.64) @ 5200 MHz, ConvF(3.1, 5.1, 5.1) @ 5300
MHz, ConvF(4.96, 4.96, 4.96) @ 5800 MHz; Calibrated: 25.03.2019

o Sensor-Surfuce: | 4mm (Mechanice! Surface Detection)

+ Elcctronics: DAEA4 $n601; Calibrated: 30,04.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senial: 1001
o DASYS2 52.10.3(1513), SEMCAD X 14,6.13(7474)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.52 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(I ) = 7.89 Wikg; SAR(10 g) = 2.26 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 69.8%

Maximum value of SAR (measured) = 17.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/ Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=dmm. dz= 1 .4mm

Reference Value = 78.27 Vim, Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.2 Wikg

SAR(1 g) = 8.66 Wikg; SAR(10 g) = 2.46 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum value of SAR (measured) = 20.2 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.86 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 32.6 Wikg

SAR(I g) = 8.23 Wikg; SAR(10 g) = 2.33 Wikg

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

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

Maximum value of SAR (measured) = 19.7 W/kg

dB
o

0dB =17.9 Wikg = 12.54 dBWikg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 23.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: D3GHzV2; Serial: D5GHzV2 - SN:1071

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 3800 MHz
Medium paremeters used: £= 5200 MHz; o= 544 S/m; 2. = 47.1; p = 1000 kg/m® |

Medium parameters used: = 5500 MHz: o = 5.84 8/m; &= 46.5; p = 1000 kg/'m?® ,

Medium parameters vsed: £= 5800 MHz; o = 6.25 S/m; & = 46; p= 1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEETEC/ANS] €63.19-2011)

DASYS2 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.14, 5.14, 5.14) @ 5200 MHz, ConvF(4.79, 4.79, 4.79) @ 5500
MHz, ConvF(4.62, 4.62, 4.62) @ S800 MHz; Calibrated: 25.03.2019

o Sensor-Surfuce: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.04.2019

+ Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS5O AA; Scrial: 1002
o DASYS252.10,3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, <5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69,15 V/im; Power Drift « -0.08 dB

Peak SAR (extrapolated) = 29,0 Wikg

SAR(1 g) = 7.68 Wikg; SAR(10 g) = 2.14 Wikg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 1o SAR at M1 = 67.5%

Maximum value of SAR (mcasured) = 17.7 Wike

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmra, dz=1.4mm

Reference Value = 70.08 V/m; Power Drift = -0,08 dB

Peak SAR (extrapolated) = 34.0 Wikg

SAR(1 g) = 8.21 Wikg: SAR(10 g) = 2.28 Wikg

Smallest distance from peaks (o all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 = (4.6%

Maximum value of SAR {meusured) = 19.4 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.21 Vim; Power Drift = -0,07 dB

Peak SAR (extrapolated) = 33.8 W/ikg

SAR(1 g) = 7.76 W/kg: SAR(10 g) = 2.14 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M! = 63%

Maximum value of SAR (measured) = 18.8 Wikg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB = 18.8 Wikg = 12.74 dBW/kg
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impedance Measurement Plot for Body TSL

Catdwge 0
Chi Sten SO000ONe  w

S0 Gz
20085 5F
2 SOMG GH

Slop §00000 Gre

pooo

b -

000 G

~4273

33 amde o

0

1 Y0000 Gre

ST

000

b 00

1000

15 02

20 0 e

oy 09

90 0

5

$25 02

40 00 1A L%
Cht Bmn [T

Slahss  CHA! i A

Lip280uey

Cenificate No: D5GHZVZ-1071_Ociig Page 136513

D DEKRA

Report No: (NIE) 69323RAN.001 Page 177 of 181

2021-11-05



