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Glossary

DAE

data acquisition alectronics

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

coordinate system.

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

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uneertainty is not reguired.

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

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

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

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

AD Converter Values with inpufs shorted: Values on the intermal AD converter
corresponding to zero input vollage

Input Offset Measuramant, Qutput voltage and statistical results over a large number of
zero vollage measurements.

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

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

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

Paower consumption: Typical value for information. Supply currents in varicus operating
modes.
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DC Veltage Measurement
AD - Converier Resolution nominal

High Range:
Low Range:

LS8 = BApV,
1LSE = BinW ,

full range =
Full ramge =

=100...+300 my
et 3MY

DASY measurement pararmeters: Auto Zero Time: 3 sec; Maasuring time: 3 sec

Calibration Factors

X

Y

z

High Range

A03.348 + 0.00% (ke2)

403801 £ 0.02% (k=2} | 404.241 £ 0.02% (km2)

Low Range

395517 + 1.50% (k=2)

3.07563 + 1.50% (ke2) | 3.97272 + 1.50% (k=2)

Connector Angle

Conmecter Angle to be used in DASY aystem

@25z

D DEKRA
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Appendix (Additional assessments outside the scope of SCS01 08)

1. DC Voltage Linearity

D DEKRA

High Range Reading (LY} Ditference (uV) Error (%)
Channel X + Input 1555E80.40 .55 0.00
Channel X + Input 2noga.a 6.10 0.03
Channel X - Input -199407 .44 417 -0.02
Channel ¥ + Input 19999603 -0LG7 -0.00
Channel ¥ + Input 20005.62 .62 oz
Channel ¥ = Input -19598.81 285 -0.04
Channel 2 + Imput 180896 65 047 =0.00
Channel Z + Imput 2000675 484 o.o2
Channel Z - Input -19907.34 454 -0.02
Low Range Reading (uv) Difference (V) Error (%)
Channel X # Input 200113 -0.33 -0.02
Channel X + Input 202.43 Q.74 0.36
Channel X = Input -197.02 1.08 -0.53
Channel ¥ + Input 2001.11 -0, 30 -0.02
Channel ¥ + Input 200.30 -1.33 =0.86
Channel ¥ = Imput ~138.79 -1.58 0.80
Channel Z + Input 2000.78 048 -0.02
Channel Z + Input 201,80 0.30 0.15
Channel Z = Input -188.40 012 Q.06
2. Common mode sensitivity
DASY measurernent pa 5 Auto Zero Time: 3 sec; Measunng tfime: 3 sec
Commen mode High Range Low Range
Input Vaoltage (m\) Average Reading (pV) Average Reading (uV)
Channel X 200 1.58 a7z
- 200 033 -1.11
Channal ¥ 200 10.73 10,34
= 200 -12.87 -13.12
Channel Z 200 -8.56 -5.08
- 200 543 T.84
3. Channel separation
DASY measuremant parameters: Auto Zere Time: 3 sec; Measuring time: 3 sac
Input Voltage (mV) | Channel X (uV) | Channel ¥ (V) Channal Z {pV)
Channel X 200 -2 B8 265
Channel ¥ 20t 5.84 -1.08
Channel Z 200 3.54 £.80 -
Cenificate Mo: DAE4-855_Augi9 Page 4l s
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4. AD-Converter Values with inputs shorted
DASY measuremant pararmeters: Aulc Zero Time: 3 sec; Measuring fime:

3 sec
High Range (LSB) Low Range (LSB)
Channel X 16075 16161
Channel ¥ 15801 15840
Channel Z 15005 15085

5. Input Offset Measurement
DASY measurarment parameters: Auto Zero Time: 3 sec; Messusing fime: 3 sac

Imput 100X

Average (pY) min. Offset (pV) | max. Offset (uVv) ] . 3:;::““
Channel X 0.68 -0.38 281 0.52
Chanmnel ¥ 40,44 1,75 1.45 .60
Channel £ 0.81 18 1.85 .45

6. Input Offset Current
Mominal Imput circuitry offget current on all chanmals: <25F4

7. Input Resistance (Typical values for information)

Zeroing (kOhm) eaauring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical vaiues for infarmation)

Typical values Alarm Level (VDC)

Supply [+ Voc) +r.4

Supply (- Vec) -78

9. Power Consumption (Typical valuss for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Viec) +0.01 +6 +14
Supply (- Vec) =001 5 -8
Certificale Mo; DAE4-869_Aug 18 Pepge Sal &
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Cortficato o EX3-T461_Aug19

Calibration dite:

Tt i and |hes

OA CAL-35.7

Calibration procedure for dosimetric E-field probes

Augiest 20, 2019

All calfbiraticns hava been condusied i he dossd lab

v Tagdny: gnwi

Calibration Equipmem used [MATE criical for calibration)

[CALIBRATION CERTIFICATE
Dibjatd EX30W4 - SH:T461
Cavibration procedurels) O CAL-01 . ve, OA CAL-12 w8, QA CAL-14 w5, OA CAL-23.w5,

T caliteation cedilicats documants the yaceabilty o national standards, which realize the physical units of measuremenis (5]
riginiigs wilh confidencs probabilly ane given on the foliowing papes and ane part of e corlificate

temperatare (22 & 3570 and Famicily < 705,

Thig calipration pertificabe shal not be reproduced excent in full wilhoul written approwal of the laboraiany.

Primary Stardards K= Cal D | Cerl sl Ma.) Schecied Caiibration
Fiweir matar NRF SN 1047TE [3-Apr 19 (o 217 O2880RREY D
Power sensor MRP-Z61 SH: 103344 03-Apr-15 {Wo. 217-02602) Bpe-20
Fowr sanscr MNAP-281 She 103245 B Apr-12 ho. 217.02053) Apran
Raferencss 20 4B Atlanuator SN S527T [20x) 04-Apr-19 (Ne. 217-02884) Apr-a0 -
DagEs S dill 19-Omc- 10 (Mo, DAEL-B80_[ecil) D18
Resdience Probe ESI0NE Sh. 3013 A1-Dec-1A (Mo, ES3-3015_Dacif) Dac-18 ]
Secondsry Senianis I Check Dala (i housa) Schaduled Check
Powier meber E44168 Sh: GHa 1233074 {Mi-Aipr-18 {in houss check Jun-18) In house: check: Junsa0
Piwvsr aananr E44128 SN: MYL1408087 08-Apr-1E (1 house chaok Jun-18) I Pedig chack: hin-20 =
Poswer sensor E44120 SN 000110210 Ofi-Apr-18 (0 houss check Jun-18) Irs borse: check:! Jun-20
|_RF gersraice HFP BE4BC Sh: US3582001700 Od-Aug-i [in howss chiasck Jl;l-r;-1ﬂ:l In P chack: Jun-201
hetwork Aralymer EBISEA Sh: US41080477 A1-Mar-14 {in house check Oct-18) Irs ot chece Ot 1B
Mame Funtion Sgnmue
Calibealed by Jeton Kasimt Labaratany Technician R il W
| P
Approved by Kiafja Pokiovic Technical Manager

P

lagusd: August 20, 2078
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Calibration Laboratary of

_ 5 Schweizerischor Kalbrierdiemnst

Schmid & Partner ¢ Service sulsso chéfalannage

Engineering AG o Sarvizha svizzers di tarstura
Zoughsoestrasse 45, A004 Zwrich, Switsarand Swiss Calibration Servics
Accredied ty th Swiks Antradilaton Service (SAS) Negreditatian Ne: SCS 0108
Tha Bwirs Actradilation Barvies is enn of ihbe signatoies fo the B4
Muiziiataral Agraamand for the resognidion of eallbration cartillaates
Glossary:
TEL tinsue simulating lquld
NORMx 2 sanpilvity in fren space
CorF aanitivily In TSL f NORMy,y.2
nop diode compreasion point
CF cresh factor {Yiduly_cyela) of e RF sgnal
ABCD madulation dependant Unearization parametars
Palarizaticn o g rolation arcund prote asls
Pelarization % & ralation arsund an axis that & in the plane neemal to probe axis (a1 measuremant cemear),

im, & =0Is normal to probe axig

Cannectar Angle Information used in DASY syatem to afign prabe sensor X to the robot coondinals Systam
Calibration is Performed According to the Following Standards:

&} IEEE Std 1528-2013, "IEEE Recommended Practice for Dotermining the Peak Spalial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, Juna 2013

b 1EC 622091, °, ‘Measurement procadura for the assessmaent of Specific Absorption Rate {8AR) frem hand-
held and body-mounted devices used nest o the esr (frequency range of 300 MHz to & GHz)", July 2018

of |EC 822002, "Prosedure fo detarmine the Spesific Absorption Rate (SAR) for wireless communication devices
used in chose proximity to the human body (frequeency range of 30 MHz 1o 8 GHz)", March 2010

dy KD 863864, "SAR Measurement Requirements Tor 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

NOFMy, vz Azseseed for E-fledd polarization 8 =0 (f £ 800 MHz in TEM-call; f = 800 MHz: R22 waveguida).

NORMs, 2 are oniy intarmediate walues, ie., Ihe uncorainties of MORME, v,z does not affect the E*-fleid

urcertainty inside TEL {see below Conum).

NORMAx .2 = NORMx ),z * fraquency_response (see Frequency Responae Chart), This linearization ls

implamentad in DASY4 software versions later than 4.2, The uncerlainty of the frequency response s included

In the slated uncertainty of CanvF.

POy, z: DEF are numernical linearization parameters assessed based an the data of power sweep with YW

signal {no uncertainly required). DCF does not depend oo frequency nor media,

PaR: PAR is the Peak to Average Ratio thal is not calibrated but determined based o the signal

characteristics

Az Bryr oz Ox vz VR .z A, 8, €, 0 are nurmerical linsarization paramaters assessad basad an

the dats of power sweeap Tar specific modulation sigral. The parameters do not depand an frequancy nor

rmadia. ¥R ia the maximum calibration range expresaed in RMS vialtage ecross the diada.

CanvF and Hourndary Effect Farameters: Assessed in flat phastom ueing E-flsld (or Temperature Transler

Stundard for f £ 800 MMz} and ingide waveguide using analytical Tekd distributions based an pawer

mangLraments for f > 400 MHz, The same setups are used for pasessmant of the paramobers apoliad for

boundary compeaneation (aipha, depth) of which typleal unceriainly values are given. Theds prarametars ora

usad In DASY4 soltware lo improva probe accuracy close to e boundary. The sensitivity in TSL coresponds

I NORA,.2 * CanvF whareby the unceralnty corrasponts to that given for ComE, A frequoncy depardent

Mmh-F I8 usad In DASY wersion 4.4 and higher which aliows extanding the validity fram = 80 MMz 1o 4 100
Hz.

Spherical (sotopy (A0 deviation from lsetropy): n a feld of low gradiants reallsgd using a fgt phaniam

axposed by & patch antenng,

Sensor Offsat: The sensor offset comesponds 1o the offsst of vinual maasurerment center from ihe prede fip

{on probe axis). Mo olerance reguired,

Cannactor Angle: The angle 1s assessed using the Infarmaton gained by determining the MORAY (no

uncartainty reguired),

Coarliicals Mo EXS-F461_ Aug1d Page 2 of 23
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EXIVG - SN:T461 August 20, 2018
DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7461

Bagic Calibration Parameters

Sensor X Sansor Y Sanzor L Unie (k2]
Mo (pViimy .45 .41 0.48 £101 %
DCP [mV)" oro _0EE 9.8
Calibration Results for Modulation Response
uiB Gommunication Systam Narma A | B [+ o VR Max Mo
dB | B dn my dav, Ung"
i e | [y |
] E= ¥ | 060 | © B0 | 000 | T42E | taB% | 240 %
Y g | A 1404
| oo | o It EET]
10382- Pulga Wsalarm (200Hz, 100) % | 2.2 ) 8.0 1000 | 800 [ x28% [ 258%
A ¥ | 443 [ M4 | 13 B0
. 225 | nd@d | o0d 0.0
10883- | Pulas Wwalarm (200Hz, 20'%) # A0 | GIET | 838 | o668 | 800 | £19% |106%
AR, ¥ | 850 | 80.00 | 15147 Bl
£ 1.88 4,91 a.40 BOD
0354~ Fulse Wewalarm (200Hz, 40%) ® | OB goon | 598 398 BED | £7.0% | t96%
ABS ¥ | 1600 | 8616 | 1561 850
s i 081 0,23 a.683 S50
10355- Pulse Wewatorm {200Hz, G0%) X 0 232 1200 | £123% | +98%
MM ¥ 3 1200
S 2 o 200 wrpids
10387- | QPSHK Wavesgemn, 1 MHz X : 000 | 1E00 | +30% | $98%
i, ki f 150.0
Z &0, 1500
TO3EB- | COPSK Waveloe, 10 MMz X : 000 | 1500 | t0.9% | *96%
A, ¥ : 1500 |
Z 68, 150,
TOFEE: | Ba-CIAN VWaveiomn, 100 KHz [ X ; 301 | 1500 | 10% | x86%
MBS ¥ 1.7 150.0
- : | i5ch E
TOBEE. | B-CLAM Vavelomn, 40 MHz ] ; 0.00 | 1500 | *20% | +9.8%
A ¥ BT, 150.0_|
Z | 61, 1500 _—
104%4. | WLAN CCOF, Ba-CIAM, 40MHz X | 855 Q00 | 1500 | +38% | x98%
ApS ¥ | 658 1500 |
Z B5.8 1500

Mote: For details on UID parameters gea Appan'ﬂi:

The reportad uncertainty of measurement is stated as the standard uncertainty of measuremeant
multiplled by the coverage factor k=2, which for a normal distribution correspends to a coverage
probability of approximataty 95%.

* Thas ot af Moom X2 do ol affoe] U B2 Mokl unseriaimy ingide TSL (so8 Pagos B ard 0

B wuirmeeioal [I9anRES!en paRmAISE URCEATETY NOk eyuked

;;J:c:ﬂuaw 1 hinuresrasd using I mes dination Trom Snder aauponEe opeheng rectingular Qs aion and s apedssd L i squane al the
wahii,
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EXIDVE— SN A5

D DEKRA

Augus 20, 2019

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

Sensor Model Paramaters
c1 c2 a ™ T2 TS T4 TS T |
fF fF b i meN | msN" ms e A |
X 464 354,85 awor G618 0.51 5.00 0.52 .48 104 |
Y 443 32781 35,18 7.97 0,38 5.00 1.04 0.26 100 |
Fd g0 296,81 6,88 565 0,50 50 0.B9 0.34 1.1 |
Other Probe Parameters
Sansor Arrangement Trlangular
Conneclor Angle %) 100.1 |
Mechanical Surface Detection Mode enabled
Ogptical Surface Detaction Mode disabled
Preade Overall Length 337 mm
Proba Body Diametar 10 mm
Tip Length et
Tip Dizvmeter 2.5 mm
Probea Tip to Sensor X Calibration Point 1 mm
Prope Tip to Sengor ¥ Calibration Point 1 mim
Probe Tip to Sensoer £ Galibration Point 1 mm I|
Recommended Measuremeant Distance from Surface 1.4 mm :
Cerfificate Ma: EXE-T461_Augtd Page 4 of 23
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EX30V4— SM:T4E1

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

Calibration Parameter Determined in Head Tissue Simulating Media

Adgust 20, 2049

D DEKRA

Relative Conductivity Depth™ Unc

| FiMHZ|® | Pesmittivity " {Snm) ConvF X | ConvF ¥ | ConvFZ | Alpha® | (mm) {k=2)
450 415 0.87 11.07 11.07 11.07 ord | 130 | s133%
750 41.8 0.89 10.03 10,03 10.03 047 0.67 t120%
400 41.5 0.7 4.58 0.58 9.56 0.44 0.09 £ 12.0%
1810 400 1.40 833 538 8.8 032 DES | +120%
2000 200 140 828 | 838 8.28 0.38 0.85 +12.0%
2300 335 1.87 7.94 7.94 7.04 0.34 nes | si20%
2450 392 1.80 7.54 T.54 7.54 .32 0.53 +12.0%
2600 39.0 1.96 | 745 743 745 0.3 D.as +12.0 %
5200 36.0 4.66 5.87 5.87 587 GAQ 1.40 +13.1%
5300 35.9 4.76 5.62 562 | 562 040 180 | +131%
5800 385 5.07 540 5.00 5.00 040 1.80 131 %
SE0G 35,3 b.2T .11 511 5,11 0.40 1.80 213.1%

© Frequancy valcity abave 300 MHZ of £ 100 MHz eoly applies for DASY w4 snd highee (26 Page 21, sles i rstricled o+ 50 Mz The

uncantaily i lha RS5 of the CanvF uncardainty at calbration frequency and the urceriaingy for the mdicaled fmguency beed, Frequency valdily
bedaw 300 MHz is £ 10, 25, 20, 80 and 70 MHz for GonsF assssements al 30, 64128, 150 &l 220 Mrr
6 MHz i 4-0 MHZ and CorwF assesged 8t 13 MHZ 8 9-19 MHz. Above § GHz rsguency validity con be estended to 2 110 MHz

iwalyy. Wakidity of Comd assessed af

" Trequiancies Dk 3 GHz, e validity of s padameters [z and o) can be relaed g & 10% # Squid compamation formulp & appied b

masaumad SAR valued, Al lregquendies above 3 GHe. the vaidity of 1Esue paramelers (¢ and &) 5 restricted 10 2 5%, Tha uncatscly is M RES al
the ConvF uncarainty for indicarted tamget bssue paramaters.

= nipnaDapth ans datenrined duning salibraiion SPEAS warrans that the remaining devialon due b tha boundang attes! after empenaalion is
aharys less than 4 1% for feequencies balow 3 GHE and balow 2 2% ko Irequen s bebween 3-8 GHz al any dstance larger than hal tha proba lin

dhiametar from tha boundary,

Cenilicabe Mo: EX3-T461_Aug18
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EX30Nd— GM-T461

D DEKRA

August 20, 2098

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

Calibration Parameter Determined in Body Tissue Simulating Media

f {MHz}© mﬁ:ﬁlﬂ:ﬁf cww ConwF X | QonwF ¥ | ConwF £ nq:ha“ Tn_ﬁnh: {l::;]
450 56.7 054 1948 | 1146 | 1146 | oos | 125 | e133%
Fi] 55.5 0.96 g.ar 9.97 b.a7 051 0.80 +12.0 %
00 55.0 1.05 &7 9.67 967 | o045 | 080 | 2120% |

| 1810 533 1,52 B.08 £.08 gos | 038 | 08 | x120%
2000 533 1.52 7.81 7.81 7.81 037 | 086 | +120%
2300 52.8 1.81 777 737 777 | 040 | o087 1 +12.0%
2450 527 1.95 764 | 764 | 784 | o34 | oor | sizo0%
2600 525 218 7,60 7.80 760 | 026 | 088 | +120%
5200 450 530 486 | 486 486 | 050 | 190 | +140%
5300 483 5.42 470 470 470 | o050 | 190 | £140%
5600 485 577 418 | 418 418 | 050 | 180 | +140%
5800 482 6,00 432 432 432 | os0 | 180 [ s131%

=Fm|,r|:rq|| varlcily ahove 300 8Hz of = 100 MHz oty sppies for DASY w44 and highar (sea Page Z), else i & rasticied to + 50 8Hz, The
uncenainty & tha RSS of te CoreF uncatsnty & cafibratian equency and B uncertainly far he indicated requancy band. Fraquency vakity

telow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ComF sssesaments gt 30, §4, 128, 150 and 220 MHz respactvely Validity of CongF aesessad al

& MHE i -8 Wz, and Comd aassssed 81 13 MHZ 5 515 MHz Ao § Gz Sequency vakcily can be edended 1o+ 770 MHz.

T At freguencies below 3 GHE. the vakdty of issus parametess o and ) can be relased lo £ 10% If lguid compansatian formuka s applied to
migapured SAR vakoes A8 Fecuenciss abve 3 GHz, the walidity of issus parmesen (2 and o} 6 resiniclsd 0 + 5%, Tha uncedainty s the RSS of
the ComE unoatanty for indicated larget lissuws faamalers
S ajghaiDeplh are determined Guring cAlbraion. SPEAG warants that the remainng devialion dug 1o the boundary etect atior compansafon i

abwaryn lags than £ 1% for frequencias bakow 3 GHe and below + 2% for teguencies between 36 GHz at any distance lager than hall he poba 1p

diamatar Som e boundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

= 2
B L R N

R S .

Fraquency response (normalized)

Uncartainty of Frequency Response of E-fleld: + 6.2% (k=2
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Receiving Pattern (¢), 3 = 0°
=600 MHz TEM =1800 MHz, R22
b :- e} B: © = X L} pd D i
[] . - [] B ] L}
T x ¥ z Tat i T z
g | | | ;
Iy ﬂl:l'_.?ll=-'-'- L**hthnmﬂﬂdﬂ-rhﬁd;kﬁm
i1 I;D 1l

E'.’%I: — |BI:I'I!.FHH.: jﬁlﬁ:dru

Uncartainty of Axial Isotropy Assessment: + 0.5% (k=32)
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Dynamic Range f(SARyeaq)
(TEM cell , fy.u= 1900 MHz)
2
E
&
-
=
At gampanaatad cOmpan Rt
Uncertainty of Linearity Assossmant: £ 0.6% (kw2)
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Conversion Factor Assessment

=900 MHZWGLS RS (H_conF) = 1810 MHz WGLS R22 (H_conF)
a

73 i
P an Dl 8

gl [T
%

iy B S L
e - ‘ 4 ] "
St

=z
-

3 ; i
Efrers]

L 3

Tl

2 A
(S

Deviation from Isotropy in Liquid

Error (4, #), f = 900 MHz

:%

=10 08 05 04 -0F OO0 02 04 06 08

1.0
Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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Appendix: Modulation Calibration Parameters
uin Rav | Communication Systom Name Group FAR | Une"
{dB) | (k=3
a CW | W a, 247 %
00| CAs Tasl GO0 | #9868 %
W01 | CAB BHA EHT_| 90 |
1007 g.@" FrAlET:
RILIE AR WLAN 148 | 20,00
10621 | Dac GEM 38 #0.6%
1 Chikl [ X 18,
i B T T WL
e gﬁ.__ _BEE | 250
10027 M i 1IN
e | | e | £88%
Ta0zg | BAC ] ENEITLS
onan | "B A8, i 530 | x0A%
10681 | CaA A = DH) Hlugdoath LO7 | £0B% |
_,1_%3 LA 1 Biu 5] | Bluateath 198 | +98% |
10033 -:.:.: FEEE 402151 Blustootn gpy%'?%‘gun %mm E(METTE N
1A | IEEE B2 151 Bluatocth (P D3 h 4 06 %
| 10035 | GAA | IEEE Bba 15 1 mwlumﬁﬁg E|ua!|m:h :.‘g’: 08 % |
| 10036 | CAM | IEEE 802.15.1 Biustoath {A-0FSK, OHT) | Blustoaih B0l | ruE%
10057 | Gy | IEEE 862 15 1 Blustooth (B-DPSK, DHE, Bluatoalh 477 | +86% |
10038 | CAA | IEEE 802 15,1 Blahooih (B-OPSH, D Busboolh 410 [ 2896% |
10038 "ERE | COMAZ XRTT_RG1) COMAIODD | 457 | 26.6%
0042 [ CAR T IS-54 7 15-156 FOD (TOMAF W, PIA-DOPSE, Halfrate) AMPS T 778 [ +Be%
10044 | GAA | 1S-BUEINTIA-SS3 FOD (FOMA, FM]__ AMPS o0 | sa6%
10048 | CAA_| DECT (TDD. TOMAFDM, GFSK, Full Siot 54) DECT _ 1380 | 386% |
| 10048 ] CAA | DECT (TDD, TOMAFDM, GFSK, D-uuhESlm, ] DEGT T | S06% |
10056 | CAA | UMTS-TOD (TD-SCOMA. 1.2 TD-5COMA | 11.01 | s565
10058 | DAG. | EDGEFDD {TOMA,_BPSK, TN 0-1-2-3] GEM 552 | +Ba%
1053 | GAB | IEEE 802,110 WiFi 2 4 GHz (DSSS, 2 Mbps) WLAR 242 | 0,89
10060 | CAS | IEEE BOR11b WIFi 2 4 GHz (DESE, 5.5 Mbgs] WLAN A5 | 20E%
10081 | CA8 | IEEE BUZ.11b WiFi 2.4 GHz [DSS5. 11 Mups) WLAN BD | EBE
| 10062 | GAC | IEEE Bo2.11am Wil 3 GHz {OFOM, § ¥ops) WLAN BB | roEN,
10063 | GAC | (EEE 802 T1aM WIF| § GHz (OFDOM, 3 tabps) WLAN 863 | t86%
10088 | CAC | (EEE 802 11am WiFi & GHz (OEDM, 12 W) WLAN 108 | +06%
10065 | GAC | IEEE 802 11ah Wikl 5 IE DM, 18 Mbips) VLA 3.00 | £8.6%
| 1DDBB | CAC | IEEE BOZ. 1 fa WiF 5 Grie [OFDM, 24 Mops) WLAN | 8938 | #05%
10967 | GAG | IEEE BOZ. 1 1am WiFi § GHz (DFOM, 36 Mips) WLAN 042 | £96%
10060 | CAC | IEEE 802.11am WIF| 5 GHz (OFOM, 48 Mops) WLAN [ N ETE
| JODER [ CAC | TEFE 802 11ah WIFI 5 Gir EDF) A, 54 Mips) WLAN 056 | #BE%
10071 | CAH | IEEE B0Z. 11 WiFl 2.4 Gz (DESSOFOM, B Mbgs) W LAN 083 | 208%
10072 | CAE | IEEE BOZ11gWiEi 24 G EF s WLAN BEZ | +HE%
7| CAB | IEEE 02,19 4 GH : WILAN Bpd | +06% |
| GAB_| Z.1 g MLAM 030 | $06%
| CAH | K 1p WLAN | 9077 | BB %
| CAB | IEE £ LA 094 | £90% |
24 WEL__..E\'H.': 11,00 | &80 %
G : = T aehvey
LCAB | I3 - ATT_L4W
18] i1} 1]
1 -
o R
i 1._33_ 26,0 % |
L LTE- 887 | tHB%
LT Tgﬁ' 047 | s 06 %
L. Mz, LTE-F BAD | £89.6%
[ Pk LTE- 939 s af%
LTE FOMA, 1 L%__ LTE-TOD 9.97 | 458 % |
LTE-TOD {SC-FOMA, 100 MHz B4 EAM) LTE- 10D W0 | BB
LTE-FOD {SC-FOMA, 100% RE, 10 MHz, Q5w LTE-FOO BBl | tHE% |
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EXI0MA— SN:T4E1 August 20, 2018
10108 | CAG | LTEFDO [SC-FOMA, 100% RB, 10 MHz, 16-0AM) LTE-FCOC 643 206 % |
i01i0_ | CAG | LTE-FOO FOMA, 100% RE, § MHz, QPEK] LTE-FDO 5.76 $08% |
10111 | CAG L‘fE—FEE{%m‘L 100% RB, & MHZ, 16-00M) LTE-FDD GAd | 406 %
10112 | GAG | LTE-FOD [SC-FDMA, 100% B, 10 MHz, B4-GAM) LTE-FDD L] £9.6% |
10113 | CAG | LTE-FDD (SC-FOMA, 100% KB, & Mz, 51-0AM) LTE-FDD i 62 +96% |
10114 | CAC | FEEE 802.17n :l—*‘-'araaﬂl'lgg 14.5 Mbps, BFEK) WiAN AL 408% |
10115 | GAC | BEEE 802110 (HT Greenfiaid, Bi Mbps, 16-CAM) W AR +86% |

0116 | CAC | IEEE 802,110 (HT Greenfuld, 135 Mips, B4-QAM) VLA A6 | +98% |

L1011y | CAG | FEEE 802,110 (HT Mixed, 13,5 Mbps, BRSK) WLAK AF | 4908%

o118 | CAC Eﬂz: (HT Mixad, 81 Mbpa, 1t ] WLAN 49
218 [ CAC | IEEE 802,1%n (HT Mixed, 135 Mbps, B4.00M; WLAN [ B13 .;.ﬁ:
40| TE-F i 16 bz, 1-CAN) LTE.FE A0 | R GH %
a1 _LCAG (LT G-l L TE-FDU : £, %_.

| 10842 | CAE [ LTI LTE-FLO g7 | an,

K _% L LTE-FOL BAE | 268

il L LTE-FDD ﬂ =z 8
45 F LT LTE-FOD 75| 48.0% |

LT g L. LTE-FOO A1 ] 2 -_%_.

&y [ CaF | L LTE-FDO 672 | =08%

| otas CAE L | LYE-FDD " [EAZ | 2 A% |

[ tasn [ CAE | LT LTE GAD | =08
0951 | GAG | LT LTE-TDD G928 | =o8% |
10852 | CAG | LTE LTE-TCD 989z | 88 %
10153 | CAG | LTE LTE-TO0 1005 | +88% |
10154 | CAG | LTE-FOD [SC-FOMA, 50% RB. 10 MMz, QPEK) LTE-FDD 576 E
10155 | CAG | LTE-FOD (S0-FOMA,_S0% RE, 10 Mz, 16-0AK) LTE-F D0 AT | tBA% |
10156 | A | LTE-FOD [SC-FI 50% FB, S MHz, GPSK) LTE-FRD. [ &7 t8.8%
10157 | CAG | LTE-FOD (SC-FOM, 50% RE, 5 MHz, 16-CAM) LTE-FDD 645 | +BE%
10158 | CAD | LTE-FOO (SC-FOMA, 505 RE, 10 M, G200 LTEFDD Bz | *9A% |
10158 | Cas | LTEFDD (SC-FOMA, BI% RE, 5 MHz, 84-00M) LTE-FOD G656 | T06%
10160 | CAE | LTEFDD (SC-FOMA, 50% RE, 15 Mitiz, GPSK) LTEFDD saz_| :96%
10961 | GAE | LTE-FOUD (So-FOMA, S0 BB, 15 Mik, 16-0AM} LTE-FCD G40 | +96%
10062__| CAE | LTE-FOID (So-FOMB, B0 BB, 15 Mz, A4-0AM) LTE-FOD 558 | t86%
10966 | CAF | LTEFOD (SC-FOMA, B0% RE 1.4 MHz, OPEK) TE-FOD 546 | 06 %
10967 | GAF | LTEFDD (S5 FOMA, 50% BB, 1.4 MH:, 16-0AM) TEFOD T
10768 | GAF | LTEFDD (S0-FDMA, 0% RS, 1.4 MHz, B4-0AM) LTE-FOD 670 | +06%
10968 | GAE | LIE-FDD [(SGEDWA, 1 RE, 20 Wik, QPSH) TE-FOD 575 | +968%
10170 | GAE | LTE-FOD (S0-FOMA, 1 RE, 20 iz, 16-0AM) LTE-FDD 52 | +96%

D171 | AAE | LTE-FOD (SC-FOMA, 1 RB, 20 MHz, 64-CAM) LTE-FDD 80| $9.6%
0172 | GAG | LTE-TDD (SC-FDMA, 1 RB, 20 Mz, QPSk) LIE-TDD 121 | +9.8 % |
D173 | GAG | LIE TOD (S-FOMA, 1 RB, 2 T5-GAM] [ LIE-TDD 148 | +9.8% |
0774 | GAG | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, B4-GAN; TE-TOD i#5 | t8.8%
0175 | CAG | LTEFDD (SC-FOMA,_1 RE, 10 Mz, GFPSK) LTEFOD 572 | £9.8% |
0976 | CAG | LTE-FOD (SC FOMA, 1 RE, 10 MHz, 16-CAM) LTEFBD | B.6% |
0T | GAl G (BC+ DMA, 1 RB, 5 MHz, GPSK) | LTE-FOD 573 | +9.6
10178 | CAG O (SC-FOMA, 1 RB, 5 MHz, T | LTE-FO 652 | 49.6% |
1017 CAS O (SC-FOMA, 1 RB, 10 MHz, B4 LTE-FDD 850 [ e
10780 | CAG | LTEF :%cﬂ:m.' RE, 5 MHz, Ba-CIAM) [ LTEFDD BH0 | 9.8 %
10181 | CAE | LTEF :Lé;cﬂ i, 1 R, MHz, GPEE) TE.FOD 572 | 48,

| 10168 | QRE 1 LTE-F FOMA, TRE, T8 MHz, 18GAM) -‘-'Egj e
A01E3 | AAD [ LTE-FDO (SG-FDMA, 1 RE, 16 M - LTE- o |

B [ CAg E?"‘ -FOMA, 1 RE, 3 Mz, OPEK) -FD0 T3 |
10185 [ CAE | LTE. FOMA, 1 s, 1E-GAM]) L LT
10158 -EOD GIE FONA, TH, ¥ 1itr, 64-0M0 : :

T8 | CAF “FOD (S FONA, 1 RE, T4 Wk, QPSK) TE-FOO L
1AL | CAF [ LTE-F -FOMA, | HiH. 1.4 WHz, 18:Cik) TE-FOO ! T

'*'i'}g ARF -FO “FLIMA, 1 T, 1.4 bz, BA-CAM) TE-FOO 1 L

(0153 | CAC | IEEE B0 1R (HT Cireanilek, 65 PEK) WLAN | b B

10184 | cAC | IEEE 80710 (H ks, 3 Mbps, 16 WLAMN N7 | shBS
1gs | CAC | |EEE§D§. n(HT mnﬂwﬁ WLAN Z | £hBE |

90186 | CAC | IEEE AD2.31n (HT Ghxad, 6.5 Mops, BPSK] WLAN A0 | £86%
10187 | CAC | IEEE 802410 (HT Mixad, Huﬁ 16-CLAM) WLAN T

Tpise | cAG | IEEE Bn&.nM-“MM! WLAN 27 | £BB% |
10216 | GAG | IEEE 802110 (H1 Mimsr, 1.2 Mbps BPSK) WLAN 03 [ £8E
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EX3004— Sh:T481 Aagust 20, 21%
10220 | CAC [ IEEE 6021 1n [HT Mixed, 42.5 Mips, 16-GAN] VLAMN 013 | +96%
10221 | CAC | IEEE BO2.11n (HT Mbxed, 72.2 Mups, B4-GAM] WLAN B2 | 19.6% |

| 10233 | eAC | IEEE BO2.11n (HT Mired, 15 Mips, BPSR) WWLAM 06 | $88% |
10223 | CAC | IEEE 802110 (HT Mixed, B0 hbpe, 16-CuLk)] WLAN 48 | sDE%

| 1024 | CAC | IEEE 802130 (HT hixed, 150 Mbas, B3-CUAM) WLAN 08| =DA% |
ke [ AR Wm%m.ﬂt}__ﬁr_— WEDMA 537 | 106 % |

_1@2 CAR "IE‘E?, C-FOMA, 1 HE, 14 MHz, 76-CAM) LTE-TDD G40 | +9EW

ta - FOMA, 1 L4 WHz, LTE-TOD | 1028 | &
T T E%fﬂ“&“u ¥ e YE-TOD -a?ijg 19 -..Eé"

_;r_p_ﬁjg | GAD : - FOMA_1 TE-TOE 48| 14, &:

| 10230 | L LTE- LTE-T0 0af [ +66%

0231 1 MHz, G LTE-TOR W | £08% |

.1%2. J LTE-TRQ B |

R TE-TD .0 5% |

BT i .

Fo [ 5%

10239 | G 1 I:

0237 ”g 7 .:L

| 10238 i 1 .u%
1098 | CAF 1 B%
1040 [ CAF | 1 1.6 5
10841 | CAB SC-FOMA, 50% RB, 1.4 MM, 16-00M, 1B
10243 CAB (SC-FOME, 50% KB 1.4 MHz, §4-0AM) 3.4 %
10243 gﬁa O {SC-FOMA, 50% RE, 1.4 Mz, QP .eg

e i D {SC-FOMA 3 Wiz, T6-GAM B
T02ah_ | CAD O (SCF ﬁ.ﬁﬂ'_ﬂ&ﬂ- WE 20.6% |
10246 | GAD E-TDD (SC-FUMA, 50% RB, 3 MHz. GPEX) Z0E
10247 | CAG DD (SC-FOMA_S0% RB, 5 MHz. 15-0AM 0B %
10748 CAG | D (SC-FOMA 50% RE, & MHz, 54-0AM) 3.6 %
10ZA8 | CAG [0 (SC-FONA, 50% RB, & MHz, GPok) 16 5
10250 | CAG | LTE-TOD [SC-FOMS, 50% RB, 10 Wz, 16-0AM] 5 % |
0251 | CAG | LTE-TOD {SC-FOMA, 50% RE_10 MHz, 1.6 %

{10952 ['GAE | [TETOO (SC-FOMA, 50% BB, 10 Mz, OPSE] E% |
(10253 | CAF | LTETOD (SC-FOMA, 50% RE, 15 MHz, 15-C1AM) LR
10854 | CAF | LTE-TDD (G0FDMA, S50% RE, 15 MHz, BI-CAM) B

| 10855 | GAF | LTE-TDD (SCAFDMA, 50% FB, 15 MHz, QFSk) B

| 10256 | CAE | LTE-TDD (SCFDMA, 100% RE, 1.4 MHz, 16-CAM) IE
10257 CAE | LTE-TOD (SC-FDMA, 100% RB, 1.4 MHr, &4-C0M) - y £ %

| 10258 | CAE | LTE-TOD (SC-FOMA, 100% RE, 1.4 Mz, GPSK] LTE-TOD 834 | 1585
WEEs | CAD | LTE-TD0 (S0-FONMA, 100% M8, 3 Wiz, 16000 LTE-TDD 998 [ x08%
G0 | CAD | [TE-TO0 (SG-FONMA, 100% RS, 3 Mz, BA-CAM) LTE-TO 887 | 206% |
10261 | CAD | LTE-TOD {SC-FOMA, 1D0% RB, 3 Mz, GPER] LTE-TOD B.24 | =08 %

1026 | CAG | [TE-TOD (SC-FOMA, 100% FRE, 5 MHz,_15-0AM) LTE-TOD BES | 268 % |
10263 | GAG | LTE-TDD (SCFOMA, 100% RE, 5 MHz, 64-0AM) | LTE-TOO 10.16_| £ 8.6 %
10264 | GAG | LTE-1D0 (SCFOMA, 100% RE, 5 Mz, 085K LTETOD | o EERS |
0265 | CAG | LTE-TDD (SC-EDMA, 100% RE, 10 MHz, 10-CIAN] LTE-TO0 B E96 5%

| 10268 | cAG | LTE.-TOD (SC-FOMA, 100% RB, 10 Mz, G4-GAM) LTETDD 1007 | £0.8% |

10267 [ CAG | LTE-TDD (SCEDMA, 100% RB, 10 MHz,_QPSK) LTETDD | 136 %

10288 | GAF | LTE-TDG [SG-F : RE, 10 MHz,_ 1BEAN) LTE-TDD_ | 0000 | +8.0%

| 10288 | CAF | LTE-TOU [3C-FD) Al 64-CIAN) JE-TOO | 0010 | 40.0% |

10270 F_|LTE C-FOMA, T0D% TE-TOO 8.5 ]

IREL] IMTE-F f, & NE% 19

_%Ts""&:‘ﬂ UMTE-FDD (HSUPA, Sul WEOMA [0 %
1 7 m F PHE +H,

10278 AR IR \!.EHMHﬂ_ﬁHH.F_-E.! PHE LI %’

10270 | CAA P B BAMHe, Rolol 0, PHE . I

(10200 A | COMAR ;.L%“sg.ur"ﬂm COMAZIGE | 391 | 969
10201 | ARAR | CLMAZODD, RCH, SLES, Full COMAZDOU | 348 | +o.

V028 | AMR | COMARIOD, RC, ﬁ,ﬁj‘_ifuu; Ftn COMAZIOD | 338 | 20.8%

| IOZAY | AAH | COMAID " aln 00| S80 a_

_J_ug&}___n_ua_w'ﬁﬁqm_ 1, 503, T/fith Anla 2511, = COMAZIOD | 1948 | 280 % |

KT AAD | LTE-FOD (SC-FOMA, B0% R, 20 Wiz, GPSn LTE-FOO I YL

102898 | AAD | LTE-FOD (SC-FOMA, 50% KB, 3 MHz, GFSK) LTE-FOD TE | # :TETj[

| 10288 [AAD | LTE-FOD (SC-FOMA, S0% RE. 3 MHz, 16-0AM] LTE-FOO 38 | 2965
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EX3IOVA- SH:T481 Pwgust 20, 2019
0300 | AAD [ LTE-FOD (SC-FDMA_ 0% BB, 3 MHz, BS-0AM) LTE-FDD 480 +58%
e Asd | IEEE BOR 168 WikiaX (2918, Sms, |0MHz, QPSK, PUSC) i X 1208 | +94%
20z | AsA | IEEE BUR.1 Ga WikAX (2918, Sms, 10MHz, QPSK, PUSG, 3 CTRL Wik 1287 | 298%

1]

10303 | AR | IEEE 0216 VRAX (3115, Sms, 10MHZ ﬂcgﬂ, PUEC) WINAX 26T | x8.6%
10304 | AAA | IEEE B02 15 WikdAX (2918, Sms, 10 LS WINBXY BB | +96% |
10305 | AR | IEEE BOZ. 158 WRAAK (21: 1ﬁmu . PUGC, 16 WA 1524 | 9.6 %

fymbols] i o =
103068 | AAL IEEE BO2. 160 WikaX (2918, 10ma, 10MHz, BGQAM, PLISC, 18 WikAX 1467 | £90%
10907 | Asn IEEEB’I}E 1B WIkiAX (29:18, T0ma, 100Hz OF5K, PUSE, 18 WAL 1dd49 | &8 %
i AR o VAR (7 : 3 [WWRK | Tad6 | $00% |
10308 | AR IEEEWZWGW[EEW.WHII 'IWHL! M,AHL‘-E o5 18 | Wikax 14.88 | £9.0%
WG | A IEEE%EJEJHW (26,18, 10ms, T0MHE, GPSK, AMC 243, 18 | WikiAX 4ET |6

Tl

103 AR | L WA, 100% B, 185 MHZ, GPER) LTE-FDD BO6 | 6.6 % |
Toa1d_ | AMA_ | GIEN 150 iGEN WA | &

0314 | AAA_ | IDEN 10 13 d
331 M_.Jﬁ_%ﬂ IE B WIS 24 Gz [DESS, 1 Mbps, Sipc duty oytle) WLAN T

A3 | AnB | IEEE 8021 1g WiF 24 GHz [ERP-OFDM, & Mbps, B8pc duty eycle] | WiLAN L] 9.8 %
0317 | AAG | IEEE B02 110 WiF| & GHz [OFDK, 8 Mbps, BEpe duly sycls) WLAN BAE | 108 %
AR | AAs | Pulse Wavaform (200HE, 10%) Sanern 1000 | 2898%
WREL | AAs | Puse Wisedom | Gieneric 698 [ +0A% |
R EE T T [l 398 | 398 % |

| 10355 | AdG | Pulss Wiselorm {200Hz, B0%) Generi: 228 LaoAs |
0356 | Ak | Pulse Wevelomm (200Hz, B0 Geeri 087 | *8.6 %
103ET | AAG | OPSK Wavelorn, 1 MHz Genenc 510 +H8.8%
T0FEA | ANS | OPSK Wavetom, 10 Mz Genae E0F | AOH%
10985 | Aas | B4-0AM Wavedsen, 100 ki Genans 627 +8.8%
1030 | ARG | G4-CUNN Wavsioen, 40 Mz Genena 627 | +0A%
10400 | AAD | IEEE 8021 1ac WiFs [20MHz, B0k, B8pc duly cyoie) WLAN A7 | t86%
1040 AAD | IEEE 802.11ac Wikl [40MHz, B0, Bpc duty cyle) WiLAN G0 +58% |
10402 | AAD | IEEE B02.11ac Wiri (BOMHz, B2-CiiM., B3pc duly cycle) WLAN 55 | 208% |
s ARE | COMIAZION (1xEN DT, R, 0) COMAZIND T +9.8% |
WADE | ARE | COMAZOON (TXEV DD, Rav. A) COMAZA00 | 577 | THA%
W4D6 | AAE | COMASOND, RCS, 5032, SCLI0, FUll Bidle COMAZOOD | 522 | 29.8% |
0410 | AAG | LTE-TDD (SCFDMA, 1 RE, 10 MHz, QPSS UL LTE-TDD TAR2 +86% |

Subilrame=2.3.4.7.8.8, Sublrams Conf=4] |
10414 | AsA | WLAN GCOF, B4-0aM. 40MHz [] B.54 +E.6 W
0415 | AMA | IEEE B2 110 Wi 2.4 DE5S, 1 Mbps, 99pc duty oyois, WLAH 164 | 408 %

| 90476 | AAk | IEEE B2,11g Wikl 2.4 GHz (ERP-GFDM, 6 Mbps, 996 duty cyle) | WLAN Bl | $885% |
10477 | AMB | FEEE BO2.11am WiF) & GHz (QFDIM, B Mbps, S50 duty ayche) WLAN B.23 +8A8% |
10414 Ang | IEEE BO2.11g Wikl 2.4 GHz (DSS5-0FDM, B Maps, 38pa duly cyala, | WLAN B4 +8.8 %

Lorig presmbule)_____
0419 | Adv, | IEEE BOZ1 g Wikl 2.4 Gz (DS55-0FDM, & Mops, 99pc duty cyola, | WLAN B8 | £0.5%
Shart prasdniule] £
0az2__| AMB_| IEEE BO? 110 [HT Greenteid, 7.3 Mops, BESK) WLAR B.37 .;_gﬁ.%
10473 | AME | IEEE BOZ 110 (HT Graenfald, 43 3 Mbpa 1600M) WLAN 47 | &8,
1'5.%___ IEEE Bz 11n (HT id, TE WLAN A0 | HH%
[icats | AAR TIECE B0, Hin (MT Gragnteld, | Pk} WLAN “BAY | 20A%
0426 | AAS | IEEE BO2. 111 (HT Grapnfeid 16 WLAN BAS | AUE |
MEr | AAB | IE K rifhasicl, 15c1 M -CIAM) WLAN mal | 68 %
[A4B0 | AAD | LTE-FOD [GFOMA B MHz E-TM3.1) LTEFE I L
a1 | LTE-FOD (DFQMA 18 MHz, E-TM 39 LTEFDO BAR | w8, a_

iA%E | ARG | LTE-FOD (GF 15 MHz, E-TH 3,7 LTE-FOD A | %6,

K ng AAD | LTE-FDD (QFDMA, 20 Wiz, E-TH 3.9 LTE-FOC 34 | 29.8%
0834 | ARG | W-CORA éagrmg_! B4 OPCH) WO, A0 | 49,8%
10435 | ARE | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, GPSKE, UL LTE-TDD [F] & 8.8 %

Bubframe=2,34,7 8,5} L
1447 | AAD | LTE-FOD (OFDMA, & MHz, E-TW 3.1, Cligping 44%) LTE-FDD T6E | 30.8%
M4l | AAD | LTE-FOD iEFDMA 10 WHz, E-Th 3,1, Clippin $47%) LTE-FOD 755 | £9.8% |

10428 | AAE | LTE-FDD (OFDOMA, 15 Mz E-TW 5.1, Cliping 4%} LTE-FOD TA | 200% |

25D | AAC | LTE-FDD (OFOMA, 20 MHz E-TM 3.1, Clipping 44%) LTE-FOD TAE | +98% |
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10451 | AAK T W-COMA (BS Test Modal 1, 64 DFCH, Glipping 44%) [WEDRE 750 | EoBE%
10456 | AR | IEEE 802 11ac WiFi (T60MHz, B4-0AM, S9ps duty Croi) WLAN 863 | +96%
10457 | AAA | OMTS-FOD (DG -HEDPA) - CIMA, 682 | +96% |
158 | AfG | COMAZOD0 (1AEV-D0, Ry, B, 3 Garmars) COMAZIOD | 855 | +8.5% |
10456 | AAA | COMAZDO0 {1+EV-00, Ray. B, 3 camars) COMBIONG | B.26 | 96%

| 104BD | AAA | UMTE-FOD WA, PN WELHA, 235 | =0, %__
0467 | AMB | ;TEF—;I;DD i gw., 1 RE, 1.8 MHz, GPER, UL LTE-TOD THI | 28,

uolrame=s
10482 | AAB LFE“"L'-mn r.g%-fm.:lﬁ . 1.4 MHz, 16-GAM, L LTE-TOD B30 |tab%

RESSIERES el 7,89

10463 | AAB | LTE-TOD (SC-FOMA, 1 RS, 1.4 MHZ, Ga-Ca0, UL LTE-TGD 66 | 18.6%
Subframe=z 34,78 8 ot

T0eEE | AAG | L [(BC-FOMA, TRE, 3 MHz CPSK, UL LTE-TOR TEI | z0DBW%

Icpra, ﬁwff!mn'i 4.7 e e P (L W
10468 | ARG gf I'rL?rE [E:62 S m::1 RE, 3 Mz, TB-2AM, UL LTE-ToD [Ty T e

K a " ‘E‘; r?m TRE, 3 WHz, 54-GAM, UL LTE-TO0G | 857 | %685

ubdramee, i v
0467 | AN TLTE-TGD Wc—%ﬁﬁi&{'ﬁﬁ 5 Wiz GRS, UL ITETO0 | 768 [ Se%
Subiframe A8 v
OA0E | AAF | LTE-T00 [SC-FOMA, 1 RB, & MHz, 16-GAM 1L LTE-TOD 32 | 260%

s Sublrarma=2,3.4 7.8.9)

10465 | AAF | LTE-TDD {SC-FOMA, 1 RB, § WAz, E4-0AM. UL LTE-TDD BAE | z0B%
Subframes2 % 4 7,6 9)

o4 LTE-TDD {SC-FOMA, 1 RE, 10 MHz, QPSE, UL LTE-TO TE: | £BE%
Subframe=23.4.7 8.5]

10471 [ AAF | LTE-TOD [SC-FOMA, ]-: RE, 10 MHz, 16-0/ UL LIE-TOD 832 | ta6%
4.7, 89

10472 | AAF | LTE-TOD (SC-FOMA, 1 RB, 10 Wiz, BA-GAM, 1L LTE-TDD 88T | 08 %
Sublrame=2,3 4,7,8,9

10473 LTE-TOD (SC-FDMA, 1 HE, 15 MHz, OPSE, UL LTE-TOD TEZ | 286 %

L Subfamp=23.4,7 8 0}

10474 [ RAE | LTE-TOD (SC-FDMA, 1 RE, 18 MMz, 16-0AM, UL LTE-TOD 532 | +3E%
Subframe=23,4.7 451

10475 LTE-TOD {SC-FOiA, 1 R, 15 MHz, G4-08M, UL LTE-TOD 57 | 158%
Subfrume=2,3,4,7,8,9)

10aFy | AAF | LTE-TODSC-FOMA, 1RB, #0 MHZ 16-0AM, UL LTE-TDO | 832 | z86%
Subdrame=2 54,7 8.8 5

10478 AAF | LTE-TGD I;BD-I;D!.-'I.&.J RE, 20 MHz, B4-0AM, UL LTE-TOO | BAT EOE %
Subfra |

10478 LTE-TOE [SC-FOMA, 50% RE, 1.4 MHz, QPSK, UL LTE-TDD 774 | £96%
Sublrerne=3,34.7,.0,9)

10480 | ARBR | LTE-TOO (SG-FOMA, 50% RG, 1.4 MHz, 16-0AM, LI LTE-ToD BB | 286 %
Subframe=234,7.8 B#

10484 | AAB - | LTE-TDD (SG-FOMA. 50% RB, 1.4 MHz, Ba-CAM, UL LTE-TOD B45 | t0E%

Lo Sunﬁama:zlg,d AL
104EZ ARG W[ms?m 5% RE, 3 MHz, TPEK, UL LTE-TOD 771 | THE%
0485 | AAG -TOD [SC-FOMA, 50%% R, 3 MHz, 16-CAM, LIL LTE-TOE | 899 | 2068 %

Hl.rb‘l_'ramg_hz 47688
WMBd | ARG | LTE-TDD {g%-FD?Mﬂ. 0% RE, 3 Mi, 8408, UL LTE-TOD BAT | 206 %
TOMBE | AAF | LTE-TDD | B RB, 5 Mz, GPER, UL LTE-THD TH | x88%
Quhhmnuz g& )
0488 | AAF | LTE-TOD |2 8 MMz, T8-GAM, UL LTETOD EE NETIL"
W o]
10487 | ARF | LTE-TO .m 509 RET S WMHe, §4-08M, U0 LTE-THE BED | 400 % |
iB4EE | ARF | LTE-TOD :gc Fnﬁk S0, FH, 10 M, GESR, UL LTE-T0B T | 2BE%
ma= AT
1046 | ARF | LTE-TOD| WA GD% FE, 10 MHz, 18-0AM, UL (TETOD | 631 | +00 %
s ames 254,78 et
10400 | AAF -TED (SC-FOMA, 50% FB, 10 MHz, §4-3AH, UL LTE-TOD BEd | 98 %
Sublrame=2347.
T0af | AAE L.TE TOD {S6- FDME-& S0% RE, 15 MHz, @PEK, UL LTE-TDD 7T [ t08%
| Sublrare=2 34,7 A 8) 5
Cartificate Not EX3-7461_Augi9 Page 15 o021
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10492 | AAE | LTE-TOD [SC-FOMA, S0% RE, 15 MHz, 16-0A8, UL LTE-TDD Bal | +8Em
Subfreeme=2 34,760
10483 ASE LTE-TOD (SC-FOMA, 50% RS, 15 MHz, B4-0AM, LIL LTE-TDD 8.55 +855%
Subfrarma=2,3.4,7 8.8}
10484 | AAF QJE'TDD fg::-FDM#.. G0% A8, 20 MHz, QPEK, UL LTE-TDD T | r8A%
54,78
TaE | AAF E&%&‘?ﬁﬁ.&m,zu Wiz, 1BEARL UL fETBO | 537 | 108 %
4789
198 | AAF IéTe-Tnu {ggfﬁhéﬁé G% HE, 20 MH, Gd-CLAN, LIL LTE-TRE Bod | t0.0% |
16487 | AAB | LTR-TOD {SE- , 100 FB, 1.4 MHez, GRS U0 LTE-TDD TE | 280%
=== Subframaez, 34 T80
10408 | AR Js.TeHrrnu {g% :%n;-t 00 R, 1.4 Mz, 16-QAkE UL LTe-T00 | B40 | cO8% |
L B s LD
10499 | ARB | LTk-100 | ian,rnMn.. Mﬁﬁﬁ“ 74 MHE, B4-hd, UL LTE-TDD a8 8%
Su 2 8, M
10500 | AAE | LTE-TOD ﬁ EEM-*. 100% RB, 3 MHz, QFEEK, UL LTE-TDD THT | t00%
Bubframosz, 3,48 7 0,59)
080T | AAE | LTE-T00 [SG-FOMA, T00% Fl, 3 WFF, T6-GAN, UL [FETOO | BA4 | L85 %
Subfremes2 3 4T85
0502 | AAG | LTE-TDD [SC-FOMA, 100% RB, 3 MHz, 84-0AM, UL LTE-TDD 852 [ x96%
Subframa=2 34,7 8.9)
10503 | AAF | L1E-100 [SC-FOMA, T00% AB, 6 MHz, GPFSH, UL LTE-TOD 772 | tBE%R
Sublremes2,34,7.89
10604 | AAF | LTE-TODH(SC- Fam.n.':?m RE, 5 MHz, 16-01AM, UL LTE-TDO 831 | £96%
Subframe=2,3,4.7.8,9)
10505 | AAF | LTE-TOD (SC-FOMA, 100% RE, 5 MMz, 84-0AM, UL LTE-TOD 854 | 196%
Bublreme=2,3,48,7,8,0)
10506 | AAF | LTE-TOD [SC-FOMA, 100% RB, 10 MAz, PSR, UL LTE-TOD T7d | tE6®
Subframe=2,3,4,7,8,9)
0507 | AAF | LTE-TOD (S0-FOMA, 100% RE, 10 Mifz, 16-GAM, UL LTE-TDD 836 | tB6%
Sublrespes2,34.7,8.9)
10G0E | AAF | LTE-TOD{SC-FOMA, 100% RB, 10 MHz, B-0AM, UL LTE-TOD HH5 | tOB W%
Subfreme=23.4,7.8 9) :
10509 | ARE | LTE-TOO [H0-FOMA, 100% RE, 15 bz, OPSK. UL LTE-TDD TEl | tHE%R
Bubframe=2,3,4.7.9.9)
10610 | AAE | LTE-TOD [SC-FOMA, 100% RB, 15 MAz, 16080, UL [TE-TOD Bdd | t96 %
Subframe=2.3,47.8.9)
0511 LTE-TOD [SC-FOA, T00% RS, 15 Mz, Bd-0AM. UL LTE-TOD BE1 | tBEW
Suw PR
10572 | ARF “[é“'af:"-‘:mm 100% R, 20 MHz, QPSK, UL LTE-TDD T4 | £06%
IR 5utrfmma=2,34 TAH
0573 | AAF | LTE-TOD [SC-FOMa, 100% BB, 20 MHz, 16-00M, UL LTE-TOD BAZ | tBE®
Zubframe=2.3.4 7 8.5
0594 AAF LTE-TDD [SC-FDMA. '!EIEI?‘R:E 20 MHz, G4-C1AM, LIL LTE-TDD A5 +06%
Lo | Bublrame=2 34,7 & ey
AETE | AN | IEEE BU21 10 W 24 GHz [g_ﬁ_ghg_n_lg_@h I | wLAN 158 | tBE%
AD538 | ARA | IEEE BO2.170 WiFl 2. WLARN 157 | 20E%
0EI7_| AMA | IEEE Bz, 11k WIE 2 | WLAN 1E | sO6% |
10678 __| AAE | FEEE 802,118 WiFi | WLAN B2l | tHAY |
WE1H_ | AhD 1 [ WLAN 2| +6.0%
0570 | AAB | WA 7| £86% |
e | AAR | IEE WILAN T | 0E% |
14 AAH | WLAN B B
@E‘a—'"ﬁ"ﬂ | WLAN 1 .
T0has | ABE N 27| 208
| AAD | E\ M £ B a_
| AAE ] WLAR L k0.6 %
AADL . MCSZ, WLAN ¥ £ B0
Q%‘ﬂ _ = MCS3, WLAN T
0 | AAR | | 8 WIFL i, MG, Bige duly sycle) WLAN 13 | x80 %
0531 | ARR | EEE Ros 1oy WIFT {500z HCSY 98 Ig} WLAN 143 | sBAT |
37 | AAB | IEEE B02 1180 WIFI (ZOMIE, MCGT, Bopa duly tycls) WLAN 530 | 206N
531 | AAR | IEEE BOZ 1 1ac WIFI (20MHz, MCES, 38pc duly cycle) WLAN 338 [ 266 % |
1532 | ANE | IEEE BOZ_ 1160 WIF| (4ikiHz, MCSO, S8pa duly cydla) WLAN 34 | #9.6%
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10535 | AAB | IEEE 802 11ac Wik [40MHz, MCST, 99pc duty cycle] VWLAN BAS | xGE® |
10536 | AAE | IEEE 8027 1ac WiFi (40MHz, MCSZ, 9oac duty cyele) WLAN 832 | +96%
10537 | AAB | IEEE B2 118z WiFl (40MHz, WC: BfpE duty cyeie) WLAN 44 | 186 % |

L0538 | AAB | IEEE BOD 116c WIFI (40WHZ, MCS4, Fipo dluty ) WLAN B854 | sBE%
10540 | AR [ IEEE 802, 1ac WiFi (40MHz, MCSE, $pe duly cycin) WLAN B30 | 208%

0541 | AAR | IEEE BOZ,11ac Wi (400H ﬁh&ﬁ&mm WLAN 48 | £ 06 %
10542 | AAB |TEEE 8021 1ac Wi [40MHz, C56, 880c duly cyrin) WLAN BB | $9E%

__%j____&y;_[gg_fgmt at WIFi {40MHz d WLAN 85 | +96%
10544 | AAB | |ELE BUZ, -ﬁﬁﬁﬂk Afpe duly eyeia) WLAN A7 | 406%
104 [ 2 WIF (RO uky eycha) WILAN 5_| #06% |

| 10538 | AAB | IEEE 802, 1a¢ WiFi (BOMHz, N duty eyele) WLAR 35|08

| 10587 | ARE | IEEE 502,178 Wik by el T WLAN 0| s pB0 |
10548 | Ae | Vi 7 iaeu]
T0ES0 | AR | WLAN 8.8 i

| T08ET | AAS | WLAN BE ] '23{
10862 | AAR WLAN ? B
ngﬁ AAR | T WLARN i N
L] ABE | I g WLAN 'ii; L8

EE ARG L ERETT BU8Rx, Eya) WLAN g I

L ARE [ EEE ugj e WIFL C1EDMHE, W _zvjﬁﬁygg eycie) WLAK ali 6% |
0857 [ AAG | TEEE BO2. 1 Tag WIF (180MHz, MES3, 98¢ duity cycls Wi I+ B %

K AMC | IEEE BOZ.11ac TH0MHz, WG5e, B !!c duty cycle] W BB [y

| 10660 | AAC | TEEE 802 17ac 160z, MCSE, Bop: duty cyele) VLA FRE] %
0861 | ARG | |EEE BDZ 113z WIF] {160MHz. MGST. Beipe duty cyoa) WLAR] 856 A%
lonE3 | AAC | IEEE 802 1 {ac WIFL {1 B0MH:, MGSE, S9pc duly rycie) W I 0.8 %
TOSEY | AAC | IEEE BO2.11ec WIF) (160Mriz, MCSD. G826 duty cycle] WEAN ML
TOSEs | AAA | IEEE 802 119 WiFY 2.4 GHz (DESS-0FDM, § Mbgs, Sipe duly WLAN | 35 B % |

cyshi] i
10565 | AAA | IEEE BOZ.11g WiF| 28 GHz (DEEE-0F0M, 12 Mbps, S8pc doty WLAN Ba% | x9E%
cyicha)

10565 | AMA | IEEE B02.110 WIFI 2.4 Gz (OS55-0F0M, 16 Mops, B3pe dily WLAN E13 | t0E%
i el = ]
10667 | And | IEEE B0Z11g WiFl 2.4 GHz (DESS-OFOM, 24 Mbps, G800 duty WLAN 00 | 86 W

Cyoie]
10566 Ly IEEE:IﬂEIZ.“g WIFI 2.4 GHz [D555-0F0M, 36 Mbps, SBgc duty WWLAN a.ar +86%
T0sEd | AAA | IEEE BUZ.110 WiFl 2.4 GHe (DSSS-0F0MW, 46 Wbps, Sapc duly WLAR B0 | 20.6%
cyclo} o
10670 | AAA [ IEEE 002.11gWiFi 2.4 Gz [DSSS-OFOM, 54 Mbps, Gbpe duty WLAN B30 | t96 %
0571 | AAA | IEEE 802 11h WIF| 2.6 GHi [DSSS, 1 Mbyps, 90pc duly gyoe) WLAN 98 | GHE%
10572 | AAS | IEEE BOZ 10 WIF| 2.4 GHe (D555, 2 Mbps, e duty cycie) NWLAN TR
10573 | AAA | IEEE B0Z.1 1R WIFI 2.4 a“‘ﬂm 5.5 Mbgs, B0pc duty cyale] | WLAN 108 | 06N
10574 | AMG | IEEE BOZ.11h VWIF 2.4 GHE (D555, 11 Mbpe, du ) WLAN 18 | 18E%
10575 | AAA | IEEE BOZ217g W 2.4 (RSSEOFDM, B Mgs, Blpc duly WLAN 358 | +98%

| 10576 | AAA | IEEE 802 110 WiFl 3.4 GH7 [DSSE-0FOM D WEIps, B0p duty WLAN AE0 | 20.8% |
TOSTT | ARA | EEE BOZ Vg WIFI 2.4 GHz (0S5S0FDM, 12 Mbps, Bape duly WLAN B7o | tOE% |

(0678 | AAA 802,19y Wit 2.4 Gz (DSS5-GF DM, 18 Maps, 90ps dity WIAN 040 | 108%

057d | ARA | IEEE 802,115 WIFI 2.4 GHz [OBS5-0FOM, 34 fbps, BRaC duly WLAN BOE | kOB |

W“ﬂ"‘%ﬁ?m IFI 24 GHz (D DM, 36 Mbpas, Bape duly WLAM G | t0B %

...... fyels) =t e s
10887 |"ARA™ | IEEE 807110 WiFl 2.4 Gz (DBS5-GFOM, 48 Wops, 90pa duly WLAR 635 | t96%
TO0EZ | Advh A0Z.71g Wil 2.4 Gz (D855 -OFDN, 54 Mbps, G066 uty WLAN BEF | 089 |

10513 | AAB | |EEE _11@@5%%&5 Wik, Bipe duty oy WLAR ESE | eDB%
10584 |"AAR | IEE -.!..%?!.E'.ELHE'};J_.. ik, H 1 ] HWLAN B80 | #B6%
10885 | AAR T IEEE 802,11 WiFi | 13 d ) WLAN a70 | +08%
108 AAB_ | IEEE 802118 WiF 5 Gy (OFDHA, T8 Mops. BOpe duty oyels) WLAN 848 | 29.6% |
10587 | AAR | TEEE BO31am WiFl § GHz [OFOM, 24 Mbos, 9ps duly cycle) | WiAN 836 | +08%
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10508 | AAE | JEEE 802.11am WIE| 5 GHz {OFDM, 36 Maps, S0pc duly cyca) | WLAN B76 | 2806% |
10683 | AMB | IEEE 802.19am WiFi 5 GHz (OFDM, 48 Maps, $0pc duty cydie) WLAN A5 | 20.6%

A0500 | AAD | IEEE 8021 1am WiE| 5 GHz {OF DM, 54 Mops, 90pa duly cyce) WiLAN 67 | 296 % |

10681 | AnE | IEEE 40:.110 mw&mwl WiLAN G| £ 56 % |
-1*5'“:5?'?"— CAAE | IEEE BO2,7 0 (HT Mixad, 1 WILAN 7 48,

405 AME | JEEE 802 110 [HT Moted, F0MHz, M sn_ugumﬂﬂa] WLAN 184 | #0
30504 | AAB | IEEE 802.11n (HT Mixed, mﬁﬂﬂmm WLAN 74 | 208% |
L1055 | AMD 1 T Maxad, 20MHz, MCS4, S00¢ duly cyoie) WLAN LY _E_
1050 | AAE | 0 A (W Wi, 00 Hz, MESE, S0p¢ duly cuclo) WILAR a1 $96% |

1 | AfE | EEEE 802 110 (HT Mi A2, MCSE, S0pc duly gycle) WLAN 87 | taf%
30568 | AAB_| IEEE 002 11n (WT Wied, 200z, MCST, 9090 duly cycle) | WLAN | 850 | #8,8%
068 | AsE || A [HT Mk, 400k, W WLAN B | xaaN
0800 | AAB | VEEE BOZ TTn (T Wik, 81, §iDj duly oycio) WLAN A [ £9.8% |
10801 | Al L n I WLAN A2 | £08%
Jpacz | AAB | IEEE in[H ﬁﬁ%@m.ﬂmh WLAN | 98 %
-l .- A n [HT Migna, 40hi i WLAH I AT LW
_%.._._N LAAE 1L A1n (HT Mixpd, $0htee, MESH, $0po duly cicis) WLAN T8 | £90N

of | AAB 1 ni r@. 40Nz, MCEA, 3050 duly cycia) WLAN LG | t96%

[10E0E [ AAB | IEEE BOZ 11n (HT Mived, s0MHE MCST, B0 duty cycla) WLAN B | BB

AAR | IEEE BOG 1 mwurlgm Hcs‘ﬂ.ﬂmﬂﬂgmh WLAN BB | k0E%

|1 AAR | IEEE BLG 11Rc WIF (2 1, Bpe duly oy WLAN | 06

L ARG | IEEE Hz g Uiy i) WLAN L L APER |

(D610 | AAB | IEEE i d WLAN T8 | £86

| 10811 | AAE | |EEE BOZT iz, MCS4, Blpe dity cyok) WLAN B.70 | =B.E1

BE1Z | ARE | IEEE B02.11ac Wil (20MHz, MCSS, Blpe duly cycla) WLAN B77 | :BE%
BE1S_ | ARB | IEEE B0Z.1 iac Wil [20MHE, MCSE d WL AN B | t8E®
D614 | AAB | IEEE 8021t Wi {20MHz, MCST, Blpe didy cyola) WLAN .B5B | tBER
DE1S | AAB | IEEE B021tac Wik (20MHE, MCSBE, B0pc duty cycls) —[WiAM | §B2 | tBA%

10616 | APS | IEEE A0Z1 Tac Wik (40MHz, MCSD, 000c duly cycls) WILAN 282 | *9E% |
| 10B17 | AAB | IEEE D02 17ac WiFi (40MH 1 d WLAN 81 | =06%
I0618_ | AAB | IEEE 802178 Wikt (40hHz, MCSE, SUpe duty cycie] WLA} BEE | :96%

10B1E | AAB | IEEE 8021 7ac Wikl (40MHz, MCS3, 30pc duly oy} WLA 886 | :96%

10620 | AAE | IEEE 002,01 1ac Wik [40MHz, MCS4, 90pc duly oyle] WLAL 387 | 296 %

10821 | AAB | IEEE 802 112 WIF: (A0MHz MESS, S0pc duly cycie] WLAN AFT_| 296%

10622 | AAE_| |EEE B0Z.17ac WiFi (A0MHz. MESE, S0pc duty cyde} WLAN 888 | 208%

10623 | AAE | IEEE BOZ.1 180 WIF (AOMHZ MEST, 905 suly eycle} | wiaN 802 | +96%

10624 | AAB | DEEE BO2.118c Wik (A0MHZ, MESA duty cycle] | WLAN 3396 | +9.5%

0625 | AAR | IEEE 02118 WIF] (A0MHZ, MG5S, S0ps tuty cyce) WLAN 896 | 196 % |

0G62E | AR E B02.11ne WIF] {BMHz, MESH, S0ps duty cyde) WLAN 803 | 208%

10627 | AAR |§5§_Eg1f1mmﬂ:mm MCET, S0pa duty myde) VLAN 588 | +86%
| 10628 | AAR | IEEE B2 118s WIF| (B0, MGS2, #ps duly cycs) WLAM [l 1968%
| 10623 __| AAR_| IEEE AOZ 113c WiFi (BOMEZ, ME5 ) WLAN Bps | t0E6%

0830 | AAR | IEEE B2 11ac WIFl (B0MHz, MCSS S0pc duty cyce) WLAN 472 | $96% |
| 16631 B |EEEEDE|1nWNUW1.mmMM1 WLAN 81 + 98 5
| 10652 | AAB | IEEE BQ2.3 Ta WiFi [0MHz MOSS B0pe dity cysia) WLAM T4 | 06N |

D633 | ARB | IEEE ADZ.11at Wik e, MGST, ipe duly cych) WILAN By | £95% |

“Egg_ AsE | IEEE 80211 i Ha, MCEE, Blpc duly cucke) WLAN ]| £86% |
10836 | AAB | IEEE AOZ.TTac Wik | MHiﬁ S0pc duty cvee) EErEs

| 10636 | AAC | IEEE 807 11ac Wi Mﬂgﬂ B3 | £00%

(10837 | AAC | IEEE AOZ 11ac WiFl "'ﬂ 9| 29C
10838 | AMC | IBEE A02.174¢ WLAN B | &80

L A0RIE_ | AAC [T J WLAN g,g 20,
10640 i WLAN ] £0,
ELLE AT ! b 1 IEN

004 | AAT i, A% |
Toaad [ Aag [ b "aah’_g a8 :i'“

:-'E_%q_ AAC | TE I
0 AAL | BE AT 1 &N
-qaq:.;"_fi.na L] i 158 | +8. %

| 10847 [ ABF 1L -nD{chmﬁ, BE Z M [¥] 11.68 | +8.8% |

10848 | AsA [ COMAZON {13 Advanced) W] j.85 | +98%
10852 | AAE | LTE.TOD (QFOMA, § Midz, E-TM .1, CIi X -Ton 8 | £08%

10653 | AAE [ LTE.TOD [QF E-TM I rEE LTE-TDD rag (1
(0659 | AAD | LTE-TOD {OF DA, 15 MHz, E-Th 9.1, Ghpping 4% LTE-TOD BB | ra96%
Carlifcata Mo; EX3-T461_Augts Page 18 of 23
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EXI0Wd— 5M:7461 Aupust 20, 2019
10868 | AAE | LTE-TDD (G 0 MHz, E-TM 3.1, Clipping 44%)] LTE-TDD 721 [ £o6% |
10658 | AAA | Pules Wavafarm E%Dﬂa 1|:|%; Tes| 1000 | +9.6
ROBES | AAA | Pulsn Wayeforn (200Hz, 20%) _ Tl .98 | 0,
|10 ASA | Pulsa i H. Tt .88 FRE%
10661 A8 | Puils H, Tt 222 | #0.6%
1HEZ T Ada Wawelarm (Fi0Hz, Tanl 0BT | e D6 |
| TUHTE | AMA [ Blumigcth Low En ; T | Busloe IEEITLY
06T | Ay | 1164 | J_mmm%{ W : B0 [ +0.8% |
Ay A1 (FIM 1, Blpe sty oy W AT | 408%
10673 | AAA EEE!EJW JHMHz, WESZ, 0 i) 'F-'ﬂu ATE | =0
| 1567 | s CIEEE 20 s __-ﬁﬂf_ﬁﬁmi WLAN B4 1 2D6% |
107 | A | IEEE B2 110 (Z0MHZ, MG d & 1 WL AR BED | +006% |
0676 | AAA | IEEE 8021748 (20MHzZ. Mc% ﬁ duy cytle WLAN A7 4% |
10677 | AAA | IEEE 8027 tan (Z0MHE, MCEE [ duty cyel] WLAN 873 | :08%
VOBTE | ARA | IEEE B02.71an (20MHE, MGST duly cychr) WLAN BTE | +06% |
10678 | Add | IEEE BO2. Timx (JiMHz, MCSE, 800z duly cyola) WLAN B8 | BB |
0SB0 | AR | IEEE BO2,11ax |20MHz, MESS, S00c duly oyoie) SVLAR 20 | *98
10661 [ Ana [ FEEE 802 Tiax §200dHE, MOS0, (050 tuty cyck) WLAN B2 | +98%
10682 | AMA | IEEE 802.77aw (20MHz, MCSTT, 00pc guly cyde) WLARN BB | 8%
10663 | AGA | IEEE 803 Tax (20MH2, MESH, 890 duty cycls) WLAN 842 | 0B %
10684 | AAR | IEEE B0 {iax (20MHE, MCST, 99pc tuty myck) | WLAN i +0.E%
10685 | ARA | IEEE BO2.1ax (F0Mtz, MCS2, $9pc duly cyria) WLAN 3] | t86% |
10955 | AAA | IEEE BOZ 1 Tax (20MHz, MCS2, B8pc duly cyce) WLAN [ +0E%
| A0EET | AAA | TEEE 802 17an (20MHZ. MCS4, dudy oycie] WLAR 845 | +96%
10888 | AAA | IEEE 807 1 Tay (20MHz, MEES, 5ape duty ool WLAN 829 | SHE%
10648 IEEE G021 Ty (F0MHZ, MCSE, $9p¢ tily ey WLAN B.5 106 %
10630 | AAL | IEEE 803.11ax Enﬂig_@'ﬁ? &mmﬂ@mﬁ |_WWLAN B,Eg 1068%
| 10891 | AMM | TEEE B2 Tiax {20Meie, MCSE, 890c duty cyein) WEAN BF5 | $06% |
08B | AAA | IEEE 802 11ax MGES, WLAN 28 | 296% |
TORET | AAA | IEEE :%_.3_“;%5: %sm %EE%; WLAN 25 5 e
| 10604 | AAA | TEEE BO2 T1ax (20MHz, MEST1, hoc duly cyria) WLAN M ETTE,
| 10BAE | Ass | IEE 1 i [A0MH2, MCSD, 80pe duly cych) WYLAN (%] % |
T0E9E AR |l T 4 AC5T, D0pc duly cycln) A i1 x0.
| 1087 __| ARATTEEE 002.11me (A0MMz, MCSZ, B0pc o WLAN [X3] -
| 10860 | ARA | TEEE 07 TRax (HHz, E e o WLAN A48 kA, %
Lrogka | Asa | IEEE a0 -1 ham (A0MEE, MCSS, Bpe duty ¢ WLAN F B00%
10700 | AAA | IEEE BEZY V00! (ddMH S8, Upa duty o WLAN MY
10701 | AAA T IEEE B2, 11 mx (0MHE, MESHE, pe duly cyci) WILAN B8 | k6%
10702 | AdA E 812 11an (4 BCST @Eqﬂzn 0 - WILAN EEYTEN
| 10703 | AAA | IEEE 021 Tax (40MHz, WG5S, 90pE duty cycls WP CFEETELE
10704 | AAG | IEEE A0 1vax (40MHz, MCSS DDpc duty cycle) WLAR B6 [ +8H% |
10705 | AAA | IEEE 807 11 ax (A00MHz, MES10, 90pe duly cycia) WLAR ABE | 296 %
L0706 | ARA | IEEE 0.1 1ax (A0MHz, MC511, 900c duly cycie) WLAN SBR[ +065
10707 | AfA | IEEE BOZ. 115 (40MHz, MCSD, 99pe duty cpoia) WLAN 332 | +96%
D70R | AAS | IEEE B2 1150 (40MHz, MCSA, uly i) WA 855 | +86% |
10708 | AAA | IEEE 807 1 7as (400HE, MCS2, 0Bpc duly cygie) WLAN 433 | +96%
10710 | AAA | IEEE 8029 tax 400Hz, MESE, SBoc duly cycie) WLAN B.28 | +98%
L1071 | AdA | IEEE BOF 11ax (d0MHz, MCE5S. 80pe duty cyale) VLAN E38 | 286%
10792 | AAA | IEEE BOC. T Tax (40MHz, MESS,sane o ) | WLAMN BE7 | +86% |
1071 Aff | IEEE 802, 11 ex (A0MHz, WCSE, 99pe duly cyca) WLAN [ 86 %
10714 | A4S | IEEE B2 178x [40MHz, MGST, 990 duly cycia) WLAN 423 | +a6%
10715 | AnS [ |EEE BOZ.17ax [400Hz, MCSE, gﬁﬁfcﬂ@ WLAN 845 | *8A%
10718 | AMS | IECE 802 17an (#00Hz, MCSE, B8pc duly oyche) WLAN B30 | 205%
10717 | Ans | IEEE B02.11as (40MHE, MEE10, 090 Guty cyda) WLAR B4R | 2 5.6
10718 | ASA | IEEE B0 11ax (4 Pz, WS 1, G duly eycla WLAN B34 | 208%
1071 AR, WLAN 881 | +96% |
D7 | ARG, WLAN BHT | 9
0721 | AAD WLAN TB | 48 %’_"
| 10728 | Add WLAN X EOE% |
(0723 | AAA_ WLAN TIEE
":ﬁ%ﬂ ?-!:_W.._. WLAN Ea '-i 1L
] LASA MLAN i5L !
i A LA AN B.72
GTET | AAM WLAN BEE | +0A% |
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EXIDW4- SHT481 August 320, J018
TR | A | IEEE BO2 1 lax (A0KHE, MCSS, Baps duly cyca) WLAN EEETEEN
(EE] SRy Hz, Mﬁ 10, 80 duly cycla) WLAN 54 6%
10730 | AAA -L?t gyl WLAN 67 | £86% |
10731 | AAs S, B WILAN AL | s0E% |

0y AL G518 d W LAN 48 | tBE% |
07 A, . .d - ﬁﬁ %E g,g%:
107 34 A, ".!EQE“ | WLAN - LN
10735 | AAS 4 _.___ _WLAN g %t
07 AAd, 555, BEpe duly cyak) | WLAN FIET ]
T | AAA X WLAM 1] Y
755 AR WLAN 4% | 28,
D7aE | AAs | | 2R, B WLAN 520 | +HB %
0740 [ AAS | [EEE BD2.1 3 : 3 WLAN 4l | ¥ OB %
741 | AdA | IEEE BD2 118x (BOMHZ, MCS10, 89 ) WLAN A | 0E%
10742 | AAs I|E§§_§gg_.11uﬂqy,ﬁg_ﬂqgghm§mgﬁa; WLAN E 9.6 %
| 10743 [ Aan | |EEE §02.118x [160MHE, MOS, S0pc oty oycie) WLAN o4 | £56%

10744 | And | |EEE BI211ax (16DMHz, 1, 0pC ouly cycie) WLAN 6 | *96%
0745 | AAA | IEEE 602 11ax (160MHz, MCS2, 90pc duty cycla) WLAN 81 | #0DE%
10746 S0, |EEE 802 118x [160MHz, MEES, ﬁﬂp-:{*.l_tr_ﬂfc?ab WLAMN .1 06 %
14747 AAS |IEEE 8021 1ax (160MHz, MCS4, S$0pc cduty cycie WLAMN 3 06N
10748 | A%A | IEEE 802 11ex (160MHz, MCSS, S0po cuty oyl WLAN o1 | $BE% |

|_10745 AAN | |EEE B02.118x (160MHz, MCSE, $0pc duty cycle! WLAN 0= +0E% |

10750 | MAA | IEEE B02.118x (160MHz, MEST, S0pc duty pyce) WLAR 575 | 56 % |

751 | ARG | IEEE 802 118x (180MHz, MGSE, S0ps duty cyoia) WLAN TR7 | 206 %
752 | AAA | IEEE BOZ 116x (160MHz, M58, $0pc duby cycla) WLAN 3BT | #BEH |

0753 | AAA | |EEE BO2 11ax (160MHz MOST0, Bipc duly cyche] WLAN 00| £ 5.6 %

| 10754 | AAA_| IEEE 802 11ax (150MHz, MGS11, S0pc duly ovele) WLAN 551 | s56% |

| 16755 | AAs | IEEE 802116 (180MHz, MCS0, S9pe chity cytie) WLAN | BEl | sBAE%
10756 | Ak | EEE 802 116w (180MHz, MGE, Bpe duly cyta) WLAN T | #BE% |
A07ET | AAA | IEEE 02 116 (‘W Hz, MCEZ, Bps duty cyoa) WLAN FT_ | 8B.E%

10766 | ARA | IEEE 802 11ax (1BIMHz, M sty cyii) WLA} FLbR | $6.0% |

G750 | AR | IEEE 502,71 (160MHz, MOSA, beipc duty cyci) WLA B8 200

_g?—-r L AAA | IEEE 802 11mx (160MHZ, MCSS, Bipc duty oycla) WLAR A0 | 30

Il "H1 AR | IEEE 802,11 (] i i) WLAN ) 2 0.0 % |
107Ee | A | IEEE B2 116k (160MHE, MCS? Ay CYCH) WLAN A tELH |
10763 | AAh | IEEE B02 1 Tax {160 S0, TP dity o) WLAN B3| #8, a__

(0764 | AR | EFE B0F11an (160MHZ, MCSD, Bl oycha) WLAN TR

Afd | IEEE BOZ.11ax (160MHz, MOS0, 9800 o) WLAN B4 | 288% |
10786 A IE;EE_ BOZ 11ax {1B0MHZ, MCS11 R futy cycla WiLAN A1 + 6 %
107ar LT NR I:EP\-CIFIJI'-'I. 1 . 5 MHz, OPSE, 15 th] ER FR1 -T:] 0.8 %
10 ER Aann | BGNR (CPOFDM, 1 RB, 10 MHz, QF3K, 15 kHz) 5G NR FH am +86%
i 0D
10768 | AAA | 50 MR (GP-OFDM, 1 KB, 16 Mz, GFSK, 16 kHz) SGNRFR1 | BO1 | zB8%
107P 70 AsA | 5G NR [CP-OFOM, 1 RB, 20 MHz, QFSK, 15 kHz) G NR FRI a0z 06 %W
10771 | ARA | 55 MR (CP-OFOM, 1 B, 25 MHz, QPSR 15 kHz) sgun FR1 | BOZ | 286% |
10772 | AsA | BG MR (CP-OFOM. 1 ﬁ A0 MHz; QFSK, 15 kHz) 506 MR PR 823 9.6 %
joer =]
10773 | AAA | 56 MR (CP-OFGM, 1 FB, 40 MHz, QPSK, 16 kHz) ?‘E rrJuR FRi | B03 | tHE%
10774 | AAA | 50 NR (GP-OFDM, 1 B, 50 MHz, QPSR 16 kHz) SEMRFRI | A0z | t0.6 %W
oo
10778 | AAR | 50 MR (CP-OFDM, 50% RB, 10 MHz, QPSE, 15 ki) 1.'5:6 SIF! FR1 | Ba0 | +96%
[n]

TI0TTD | A | G0 MR (CP-DFGM, G0% HB, 20 MHz, GPER, 16 ki) gs WA FRT | 894 | t9.8%
A07BI | A | 50 MR {CP.OF DM, S0% M, 30 MHz, OPEX, 18 k) ﬁ:ﬂ FR1 | Ba8 | t0.0%
TATET | MAA | BG MR (CP-OFDN, B0% RB, # WMHE, GEGK, 16 k) BGWAFR] | Ba8 | tRbBW

o : i o =
TOTES | AAS | 508 MH {P-OF DM, 50% =0, 60 MHz. GPEK, 15 kHe} % ;«IR FRT | Ba3 [ 298%
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EXA0NVa- 5n-Ta61 Hfaigist 20, 2019
10783 [ ARR T 5G NR [CP-OFOM, 100% A8, & Mrz, GFSK, 15 kHE) SGNAFRT | B.31 | 06 % |
10788 | AAA | 50 R [CP-OFOM, 5% B, 10 Mz, GPER, 16 kHiz) %gﬂ"ﬁﬁm Bl | +0.8 %
10785 | AAA 1 EG NR [CH-OFOM, 100% RB, 15 MHz GPSK, 15 kHE) ;giﬂ FR1 | @40 | s6.07% |
0708 | AR~ | BETIR [GP-GFOW, 100 WA, 70 % GPBK, T S N 55—
[TO7ET | AR | 56 WM [CP-OFOM, 160% B, 25 W7, GRS 18 i) WNRFRT | 644 | 200%
| AOTRE AR | 56 N (CP-OFON, 100% R, 30 Wz, GPSR, 75 RHE) gg?\m FRY | 839 | z08% |
107D | AMA | B0 NI [CP-OF DM, 100% FIB, 40 Wi, GPFSE 15 kFiz) ;g?uﬁﬁ1 BET | o0
10790 AAA | BG NR (CP-OFDN, 100% RE. B0 MHz, GPSIC, 15 kAz) E‘Dﬁ FR1 | 838 | +08% |
wret | ARA | SGNRCP-OFOM, 1 RE, § MMz, GPSKK, 30 1012 ;g?un FRi | 783 | =86 1%
10792 | AAR | B0 NH [CP-OFDM, 1 RB, 10 MHz, GPEK, 30 k) EETDDHR FR1 | 782 | z96% |
| 10783 | AAA | 5GNR (CP-OFDM, TRB, 16 A, GFSK, 30 ) ;gtrl-m FR1 | 785 | s08%
T8 | AAR | BC N (CP-OFDM, 1 18, 20 MMz, GRSk 50 5H2) ER FR1 | 782 | t86%
10795 | AAA™ | TG NI [CP-QF DM, 1 HB, 25 MHz, OPBH, 30 kD %?m FRT [ 784 | 256%
10796 | ARA | 5G NR [CP-OFDM. 1 RB, 30 MHz, GFSK, 30 kHZ) ;gnrm FR1 | TAE | 2BE6% |
0TS [ ARATBG MR (CP-OFDM, 1 RE, 40 Mz, GPSK. 30 kHz) lﬁﬁﬁn FHT | 001 | +96%
(0798 | AAA NR [GP-GFOM, 1 B, 50 Mz QPSK, 30 ki) gr:m FR1 | 748 | 98% |
0798 | ARATHE MR (GP-OFOM, 7 R, 60 MMz, GPaT, 30 k- ;ag'nﬁh‘ﬁ’q TO3 | 206 H
CVORDT | TAAA | BB R (CP-OFDM, 1 BB, 80 Mz, GRBR. 50 WHE) BONRFRI | Fi9 | 296 % |
T80~ R 56 R (CP-OF G T 6. 30 W GBS0 SRR a T ETE
TOT AR 5 R TCP-0F O, TR 00 N G 0] FORRRT T To8 %
VDADS | RAR | 5G NR (GP-OFDM, 50% B, 10 WHZ, GPSK. 30 FFE) %m FRT | 834 [to&w
VOIS [ AR | BE N [CP-OFOW. BU% FB, 15 Wiz, QPSR, 30 ki) ;g?m FRT | B.07 | <B6%
10808 [ ARA | 5G NR (GP-OFOM, S0% RB, 30 MHz, GFSK, 30 W) ;g?un FR1 | B3 | £96%
10810 | ARA | G WR (CP-OFDM, 50% AB, 40 Wiz, GPSK, 50 ¥Hz) HTEH}HR FRT | 834 | t98%
10872 | AAA | 58 NA [CP-OFOM, 5% RE, 60 My, OFSH, 30 kHz) ;g?m FR1 | B35 | 2BR%
10817 | AMA | 5E MR (CP-OFDM, 100% RE_E MHz, GPSK, 30 kHz) ;Ec:qﬁ FRT | B35 | t98%
W0EE | AAM | GG MR [CP-OFOM, 100% A5, 10 MHz, GRSK, 30 iz %1 834 | z9a%
10819 | ABA | 5G NH [CR-OFDM, 100% BB, 15 Mz, GPSR. 30 kHz) ;gtrlu'ﬁ FR1 | B33 | z88%
0820 | ARA [5G MR (GP-OFOM, 100% R, 20 MWz GPER, 50 KiE) ;grf‘m FR1 | B0 | 206 %
| T82T | AAA | BE NR[CP-OFDN, 100% R, 25 MHz, GPER, 30 iz %&"FTH 41 | tad%
TOHEZ | AAR | BO N (GP-OFOM, 100% RB, 30 Mz, GPEK, 30 iz “!sgﬂﬁrﬁ'-u_ BAl | 206 |
O AR S R TGO, a0 R 40 W G0 T %‘ﬁm 3 Ees |
W24 | ARA | 50 NR (CP-OFTIM, 100% A8, 50 Mz, GPBR, 30 Kz Lf.-TFm B3 | ze8%
s |
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EXI0Nd— BN TA61 Auglast 20, 20799
I0BZE | AAA | G MR (GPOOFDM, 1005 RB, G Mz, GPEX, 30 kiz) SONAFRY | BAT [ 298%
TOBET | AAA | B0 NF[GP-OFDM, 100% HE, B0 MHZ, QPEK, 30 kN Eiﬁ‘ﬁ'- BaZ | t86%
TOEED | MG | B0 NAL(CP-OROM, 100% FB, 9 Mz, QPSR 30 kiiz) === ‘gg?dn FR1 | B43 | t00%
TGHZE | AAA | B0 MR [CR-ORLA, 100% FE, 100 MHE, CPBI, 30 kHZ) Epmﬁ? BaG | ERB % |
TGB30 | ARA | 5@ NI [CP-OFDM, 1B, 10 MHE, GPBK, 80 KHz) SaNAFRT | 78 | E0EW |
0831 | ARA | G0 MR [CP-GFDM, 1 RE, 18 MHE (PSR, 50 KHE) ;g[:m FRI1 | 778 | #90%
TOB3E | A, | GG bRt [CP-OFDM, 1 BB, 20 MHz, GF5K, G0 kHz) EE&! FR1 | 7.74 | tBEB%
T0HAS | AAB | B0 MR (GR-OFDM, 1 RB, 25 MMz, DPSK, 60 kz] Et:m FR1 | 7.70 | =96 %
0038 | Jhh, | G ML [CP-OFDM, 1 AB, 30 MHZ. PSR, B0 kHa) g?‘ﬂ FR1 | 7.75 | tBE%
0835 | AAA | 50 MR [CP-OFDM, 1 RS, 40 Wiz, GESK, 80 kriz] g?ﬂ FR1 | 7.0 | :5.6%
10836 | AMA | 56 NR (CP-OFDM, 1 RS, 51 Mz, OPSK, B kiHz} %‘E&TFM TEE | =8E%
10837 | AbA | BG MR (CP-GFDK, 1 RE, 60 WHz, GPSK, 60 kHz) EE:\H FR1 | 7BE | £BB% |
ABA3E | AAA | 56 MR (GP-OFDM, 1 A, Bl Wz, GPSK, B0 kHr) Erilm FRY | 770 | 296
10840 Add | GG NR (CP-0FDM, 1120, B0 MHz, QPFSH. B kHz) ;g?ﬂﬂ FRA1 T.67 £0E%
10841 | AAA | B NR (CP-OFDM, | RB, 100 MHZ, CRER, 60 kHz) ;g?qn FR1 | 7.1 | 286% |
10043 | AAA | 00 MR (CF-OFDM, 50% R, 15 MHz, GPSE, B kHz) BGNRERT | 840 | t0.8% |
00a4 | A | S0 NI (CPEOFOM, 50% FRB, 20 MHz, OPGE, G0 kHa) Iel%_n FAT | 83% | 00% |
TaBAH | AAR | 8G MR (CP-OFDM, 80% R, 30 MMz, GFSK, B0 kH) E’ﬁﬁ$ Ba1 | #90% |
T0BE4 | AAA | 503 MA (CP-OFDM. 100% RE, 10 M, (PSR, B kHr) ﬁITEEdH TR | 834 | z88%
TOBES | A | 503 MR (CP-OFDM, 100% HB, T8 Wi, OPSK, B0 KRz E‘N’ﬁ?ﬁTWW
10656 | AAR | BG MR [CP-OFDM, 100% RB, 20 Mz, GIFGH, 6 kHz) E?iiﬁﬁ'" BT | t96%
TAAGET | Auhh | 56 MR (CP-OF0R, 100% RE, 35 MHz, QPSHK, 60 kHz) E[;;n FR1 | B35 | t86%
TESE | ARA | 5@ A [CP-CFDN, 100% RS, 30 MHz, GPBIL, B0 kHz) :EEE#_F! FR1 | B38 | t85%
TOAEG | AdA | 505 b (CP-CF DM, 100% FU8, 40 MHz, QPSH, 60 KHz) BGMAFRT | B34 | 1586 % |
T0B50 | AAS | TG MR (CP-QFDM, 100% 8, 50 MHz, OPSK, G0 kHz) TSADEER FR1 | BA1 | +55B%
10851 Afp | 53 NR (GP-OFDM, 100% RB, 60 MHe, GPSK, 60 kHz) ;g[ilﬁ FR1 B.40 tBE®
iB883 | AAA | 66 MR (GP-OFDM, 100% RE. B MHz QFEH, B0 kHr) ‘%ﬂﬁ'ﬁ?m BAT | £GER
TOEGA | Al | B0 MR (GR-OFOM, 100% KB, 95 MHz, GRSk, 60 krizh ELR FR1 | B37 | 2BE%
TI0BES | ADA | 50 NR (GE-OFDM, 100% RB, 100 MHz, GPSI, &0 kHz) ;l:pﬂfﬁ FR1 | BAT | t0B®
0BER | AR | 603 ML (OF Ta-OFOM, 1 RE, 100 MHz. PSR, 30 RH) mﬁ‘—ﬂi“?ﬁ.‘ﬁ‘l
0G| A | G0 WA [CET-R-0F DM, 100 Hd, 100 MHz, GPSK, 36 KHz) Engrlﬁ'ﬁ1 GER | t968%
TG | A | 00 MR (O Ta-F O, 1 (4B, 100 MHz, GRGR, 120 kHZ) %Eiﬁﬁz__ﬁn_ﬂ?a‘ % |
“TTATO | A | B M (DF T-5-OF DM, 1007 RE, 100 fHz, OPEK, 120 kHz) .. ﬁﬁﬁa BAE | £E58%
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Alsgjust 20, 2018

[DEFT [ AAR | G MR [OFT5-OFDM, 1 KA, 700 Mz, 60 130 WHz) SGNRFRZ | 675 | 19.8% |
10872 | ARA | 5G NR (DF T-a-OF DM, 100% RB, 100 Mz, :ammﬁﬁW“‘IﬁgﬁTﬂT BEZ | 4065
“HOBZ | ARR | B0 WA (OF 5. OFDM, 1 R, 100 Mitz, B4GAT 120 iz} IEFFT [T IETTE"
067 | WA | 56 i 4mw#ﬁﬁm%ﬁ?ﬁﬁ 066 | th0% |
TOATE | AR | GG MR (CP-OFOM, 7 KB, 100 MHz GPBR 170 iz} gg'n'ﬁﬁ'ﬁz_‘ T | bl %
(V07| RAR | G N (CP-GROM, T00% HB, 100 Wz, GPSK, 150 ) BGNRFRZ | 699 | 400 %
10877 [ ARA |G NR (CAOFOM, 1B, 100 WFE, 60, TR0 R E?m FRZ | 705 | =06 %
478 | AAA T EG NR (CP-OFDM, 100% RE, 700 MHz, J60AM, 120517 EEELH FRZ | BAT | TH6%
(10878 | AAA | 5 A [GP-GFDM, 1 RB, 100 Mz, BA0AM_ 330 kHz) Eﬂm FRZ | 812 | 1096%
10880 | ARA [5G NR (CP-OFOM, 100% R, 100 MHz, GAGAM, 120 kiz) EE;IR FRZ | BAE | tBB® |
G08BT | AAA | 53 NR (DFT-&-CEDM, 1 RB, 50 MHF, GFSR, 130 ;ﬁn‘m 575 | +86%
10882 | ARA | 5G NR [OF T-5-OFOM, 100% RS, 50 Miiz, GFSR, 120 sl I EE{R FRZ | GAG | 286% |
082 | AAA | BG NR (DFT-2-OFDM, 1 FB, 50 MHz, TB0AM, 120 kH) ;g?uﬁ FR? | 857 | +98%
10884 | AAA | B0 MR (DFT-5-DFDM] 100% RB, 50 Mz, 1600M, 120 kHz) BGNHFRZ | G50 | 498 %
0ERS [ ARR [EENR {DFT-5-OFOM, 1 RE, 60 Mz, GAGAM, 120 KHz) ;g?qn FRE | BB1 | t0E®
10888 | AAA | 5G NR(DFT-5-OFDM, 100% RE, 50 Wi, G40AN, 120008 | "gggﬁ‘ﬁﬁ__ﬁ_ +06%
TOBET | ARR | B0 NA (CP-OFDM, 1 B, 0 MHF, GRBK, 120 i r“%gm T8 | 160 % |
VOBEE ™| "ARA | 56 NF[CP-OFOM. 100% RB. 50 MHr, GPGK, 120 kHE) %?u"i-‘e—rﬁ:'—" [E RIS
TGaE | AR50 N TGP GFON, T Rl 50 W TEGAV TR 50 NP T T
1080 AR | S WA [CP-GFE, T00% B, 50 WF, THAR, T30 W B FRe i 55
| 10837 [AAA | 5G HR (GP-GFOM, 1 RB, 50 Mz, GAGAM, 120 HZ) ;g?uﬂ FRE | 615 | £95%
HEE | ARAT| G NR (CP-OFDM, 100% FE, 50 Mz, BICAM, 120 kiHz] %ﬂ%ﬁ"ﬁz 841 | z95%
I iy

" Unesrtaity i dosemined using the max, devialion ren Enear msponss apphing racsanguhar dstibunion and it mprnssed T the squae of the

Tinld vales.
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Calibration Laboratory of AT o, s G
Schmid & Parner % e g :nﬂu suSsss détalonnage
Engmneering AG : Servizio svizzerc o tarstura
Zoughaussirassae 43, 8004 Zurich, Switzeriand @ Y%/ S uwise Calibrasion Seevica
i "

Accradted by e Seiss Accredilagion Sarite (5A5) Apcreditafion Ne: SCS 0108
The Swiss Accreditation Sanvies ia one of the signatories ta the EA

Multitaleral Agressnent for tha recegnition of calibration certificates

Client fra S pain Certificas No: D750V3-1036 Detig
|CALIBRATION CERTIFICATE

O D?EWE—-EM‘WGB

Eniibrtion procedersis) G CABUR TR e T =

Calibration Procedure for SAR Validation Sourees between 0.7-3 GHz

Calioration cote Dctober 22, 2018

Thils cxlsasion comfosle documants Bie imeaaliiey 16 Aulional stkndesds, which reaizn me physieal unlls of measumments (51
Tive messuroments and tha unoanalnties wih canfidenss probasiity am ghwn o (he fellowing pagng a0 & par of the cotbesss
Al calibrations havo Boan conducted in the clopa Inbariony teoilty. efdanment emparatura (22 & 3°C and humidity « 70%

Calirafion Equiprment used (MATE eritieal ler salibraiion)

Prmniy Stiedie [+X] Cal Diste {Carsfoata Mo | Sohadulmg Catbeation

Powir midic NIP BN: 1047TA 0r3-Apr-18 (Mo, 21 7-GeRaR2063) Apra =i

Py sengor NIRP-TO) Sk 100044 O-Age- 19 (Mo, 21 70000 Agrdn

Powar ssnagr NiTP-191 SN 10aR4E 00-Agr- 19 (o 21702803) Apr-20

Airfarancs 3 ol Atenynsar N 06 [20k) DAz 10 (Mo, 217-02804) AjtBl

Type-M mismatch combination SN 50472 ) DeaR7 Dd-Apd- 10 (Mo, 297-02085) Ape-20

Pigharanca Probe EXI0W 8 7349 20-Mary- 19 (N, EX3-7348 My 19} Mayen

DAES BN 801 30-Ape A0 e, DAEA-80_Ape1B) Apr-23

Seconday Stardaidy D # Check Dade fn heusa) Setinduled Chack

Preswer mster 44108 5M: GBaus 2478 A-0E1-14 s howso eheck Fon19) I heouise checik (20

Powat sensor HP 84814 BN Lis3T2asTad Or008-45 [ hdued cheel Oel-18) I howse ofveck: Oct-0

Powai sansor HIF B481A Sh: MYd1pa23a7 07018 {m hauge chack Oct-18) Inv honase cheeghc D20

AF perecator BAS SMT-05 Sh 100972 15015 i Heowstio check Oct-18) I howse chasie Cet20

Habwik Analirer Agilard EESSBA | SN US41080477 Hi-hkar-14 (i house chack Oel-16) in houss check: Ocz-19
P}.I.nn-.g} Functian Signatuns

Carmrates by: ‘Ustan Hastiat < Lasarsmany Technican P

Approved by Katla Bkt Tockroed Managar ﬁg:

Iezued: Oolober 20, 2019

'I'Piar_a'l._himm:-rﬂnnl hemmﬂmﬂwmhlmumw ol e taboratony.
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Calibration Laboratory of T Tl Eckiwslrarischer Kalbrisrdsanat
Schmid & Partner S = g Servits suizee d étaiornage
Engineering AG 5 = Sorvizio svirses & tarstura
Fougnausstrates 43, 8004 Zusich, Switzerland % S Swiss Calibration Servics
gonedtied by the Swiss Accroditation Senvics [SA5) Actreditstion Mo SCS 0108

The Swiss Acersdiation Servics i2 one of tha signatoriss to the EA
Multilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/NORM xy.z
MA not applicakle or not measured

Calibration is Performed According 1o the Following Standards:;

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

b} IEC 62209-1, "Measurement procadure for the assessment of Spacific Absomplion Rate
(SAR) from hand-held and body-mounted devices used next 1o the ear (frequency range of
300 MHz to 6 GHz)", July 2018

¢} IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devicas usad in close proximity 1o the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

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

Additional Decumentation:
e} DASY4/5 System Handbook

Metheds Applied and Interpretation of Parameters:

¢ Measurement Conditions: Furlher details are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

* Electrical Delay: One-way delay between the SMA connector and the antenna fead paint.
No uncerainty required.

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

* SAA normalized: SAR as measured, nomalized 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 refaﬁad uncartainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a nomnal distribution correspeonds 1o a coverage
probability of approximalely 95%,

Cenificale MNo: DFS0V3-1036_0ct1s Paps2cf &
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Measurement Conditions
DASY system configuration, as faras nol given on page 1.

DASY Version DASYS V52103
Extrapalation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spascer
Zoom Scan Resolution dx, gy, dz =5 mm

Frequency 750 MHz =1 MHz

Head TSL parameters
Tha iollowing paramelers and caloulalions were applied.

Temperature Permittivity Conductivity

HNominal Head TSL parameters 20°C 41.8 0.88 mhaim

Measured Head TSL parameters (220 £0.2Y°C 427 £ B % .88 mhaim & 8 %

Head TSL temperature change during tost < 0.5°C e
SAR result with Head TSL

SAR sveraged over 1 em” (1 g) of Head TSL Candifion

SAR miaduned 250 miW input power 2.15 Wikg

SAR for nominal Head TSL parameors nommalized 19 1W 8,64 Wikg = 17.0 % (k=)

SAR aversged over 10 am® (10 gh of Hasd TSL candion

SAR mossured 250 iV input powar 1.41 Wikg

SAR tor nominal Head TSL paramaters nommalized o 1TW 565 Wikg & 16.5 % (ka2)
Body TSL parameters

T foliowsng pasamatens and cakulations wore applied.
Temparature Permittivity Conductivity

Hominal Body TSL parameters 20°C 555 0.98 mha/m

Mensured Body TSL parameters (220402)"C 555 + 6% 0.95 mbiim £ 6%

Body TSL ternperature change during test <05°C nee
SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Condtion

SAR measuned 250 mW input powar 215Wihg

SAR for nominal Body TSL paramatens nonmalized 10 1W B.ET Wik = 17.0 % (k=2)

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

SAR messured 250 mWW input power 142 Wikg

SAR for nominal Body TSL paramaters nommaized to TW 5.72 Wika = 16.5 % (k=2)
Cerificate Mo: DFSOV3I-1036_0c18 Fage 3ol B

Report No: (NIE) 59830RAN.003A2 Page 114 of 168 2020-07-17



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K R A
¢/ 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

impedance, transformed to faed point BEO 0+ 1.6
Ratum Logs - 24.6dB

Antenna Parameters with Body TSL

Impadance, transformed 1o faed poind OG0 -19
Retumn Loss -34.0dE

General Antenna Parameters and Design

| Etectricat Delay (one direction) | 1.036 s

Alter lang lorm use with 100W rmdiated power, anly a sligh waarrming ol the dipels near the Taadpoint con be measursd.

The dipole is made of standard semirigid cosxial cabis, The canter conducto of the Taading hine is dimctly connecte to tha

second am of the dipcle. The antenna is tharelor shon-circulted for DC-signals, On semu of the dipoies, small end caps
:lm oded lo the dipole arms In order 10 improve malching whon leaded scoording to the pesitlon as axplaingd in the
Measuniment Conditiona® pasagraph. The SAR dats are not atfacted by this change. The oversll dipole lergsh is still
nooording 1o the Standard,

Mo axpesshie foree muat B8 appllad o the dpole ame, because thay might bend oo the solderad conngctions near the

feedpoint may bo damagad,

Additional EUT Data

| Marutactuend by | SPEAG

Cériificats Mo: DTSOVI-1036 Ocits Fage 4 of B

Report No: (NIE) 59830RAN.003A2 Page 115 of 168 2020-07-17



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

C.L.F. A29 507 456

DASYS Validation Report for Head TSL

Drage: 32 10,2018
Test Laboratory: SPEAG, Zurich, Switzerand

DUT: Dipole 750 MHz; Type: DTS0V3; Serfal: DTS0V3 - SN:1036

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

Medium parameters used: =750 MHz 0 = 0.89 8/m; 5, = 42.7; p = 1000 kgfm®
Phantom section: Flat Section

Measurement Standard; DASY'S (IEEE/EC/ANSI C63.19-201 1)

DASYS2 Configuration:
= Probe: EXSDV4 - SNT348; ConvF{ 10007, 10,07, 10.07) @ 750 MHz: Calibrated: 29.05.2019
»  Sensor-Surface: 1.4mem (Mechanical Surface Detection)
« Elccironics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantorm: Flat Phantom 4.9 (front); Type: QD 0OL P49 AN Serial: 100]
« DASYS252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7xT)Cube 0;
Measurement grid: dx=5mm, dy=5mm, di=5mm

Reference Value = 60.25 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3,21 Wikg

SAR(1 g) = 2.15 Wikg; SAR(10 g) = 1.41 Wikg

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

Ratio of SAR at M2 1o SAR mt M1 = 66.99%

Maximum value of SAR (measured) = 2.85 Wikg

0dB = 2.85 Wikg = 4.55 dBW/z

Cartficate No: GTSVI-1086_0Oct1g Fagm 5of 8
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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 750 MHz; Type: D750V3; Serial: D750V3 - §N:1036

Communication System: UID {} - CW; Frequency: 750 MHz

Medium parameters used: [ = 750 MHz; o = 0.95 S/im; & = 55.5; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19.201 1)

DASYS2 Configuration:
»  Probe: EX3DVA - SN7349; ConvE(10.4, 104, 10.4) @ 750 MHz; Calibrated: 29.05.2019
« Sensor-Surface: | 4mm (Meéchanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 30.04.2019
»  Phantom: Flar Phantom 4.9 (Back); Type: QD 00R P49 AA; Serlal: 1005
o DASYS252.10.3(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=5mm

Reference Value = 60,19 Vim; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 3.24 W/kp

SAR(] g) = 2.15 Wikg; SAR(10 g) = 1.42 Wikg

Srnallest distance from peaks 1o all points 3 dB below = 18 mm

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

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

.00
-85.00
-10.00
0dB =288 Wikg =4.50 dBWike
Cerificate Mo: DIS0VI-1036_0ctio Fage 7 of 8
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Impedance Measurement Plot for Body TSL
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Accreditation No: SCS 0108

cient  Dekra Spain Carificate No: DB00V2-1d007 Oct10
CALIBRATION CERTIFICATE
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alibration Procedure for SAR Validation Sources between 0.7-3 GHz
Exaliaraiion gase Detober 22, 2019
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Schmid & Parlner ® Servica sutass Fétslannage
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Azcrodited by tha Swiss Accredilation Senvica (SAS) Accreditation Me.: SCS 0108
The Swiss Accreditation Sanvies is ane of the signatories ba the EA
Mutiidatersd Agreement for the recognition of calibrafion certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM xy,z
MNIA nat 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 Wirelass
Communications Devices: Measurement Technigues®, June 2013

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

¢} |EC 62208-2, "Procedure to detarming the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)"®, March 2010

d) KDB 865664, "SAR Measuremnant Requiremants for 100 MHz 1o 6 GHz"

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are availatle fram the Validation Report at the end
of the certificate. All figures stated in the centificate are valid at the frequency indicated,

* Antenna Paramelars with TSL: The dipole is mountad with the spacer to position ils feed
point exactly below the centar marking of the flat phantom section, with the arms erigntad
paraliel to the body axis,

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguid filled phantem. The impedance stated is transtormed fram the
measurement at the SMA connecter to the feed point, The Return Loss ensures low
reflected power. No uncartainty requinad.

* Electrical Delay: One-way delay between the SMA connector and the antenna fead point.
Mo 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 rasuit.

The reported uncertainty of measurement is stated as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabilty of approximately 959,

Gerfifizate No: DSOOY2-1d007. Qe Fage 2 of B
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Measurement Conditions
DASY $ystem configuration, 25 faras nof glven on page 1.
DASY Version DASYS VEZ. 103
Extrapolation Advanded Exirapolation
Phantom Kodhutar Flat Phantom
Distance Dipole Cenler - TSL 15 mm with Spacar
Zoom Scan Resoclution dx. dy. dz =5 mm
Frequency 0D MHz = 1 MHz
Head T5L parameters
The tofiowing pasameters and calculations wers applied.
Temporatura Permittivity Conductivity
Nominal Head TSL parameters 20°C 41.5 0.57 mhoim
Measured Head TSL parameters (220:02)"C 423+ 0% 094 miodm + 8 %
Head TSL tempearature change during test <0.5°C e
SAR result with Head TSL
SAR averaged over 1 em” (1 pj of Head TSL Conadilign
SAR misured 250 mW input povar 274 Wiy
SAR for nominal Hond TSL paramators nommalized o 1W 11,3 Wikg = 17.0 % (k=2)
SAR averaged over 10 am?’ (10 g) of Head TSL condition
SAR measured 250 md Ingul pawar 1.77 Wikg
SAR o1 nominal Hoad TSL poramoters nerrralizad bo 1W T.23 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following paramatars and caloulations warn applied
Temporatura Parmittivity Conductivity
Nominal Body TSL parameters 20'C 860 1.08 mbhaim
Measured Body TSL paramatars (20202)*C EE1 4B % 1.01 mibrm 4 8 %
Body TSL temparature change during test <05*C —
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Candition
SAR measured 250 mW input powar 2 B8 Wikg
SAR for norminal Body TSL parameters nomalized to 1W 1.1 Whg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR masasuned 250 mW ingul powar 1.75 Wikg
B4 for nominal Body TSL parameters rsrnalized to W 7.6 Wikg 2 18.5 % (k=2)
Cartificate No. DSOOV2-1d007_Oc1d Paga 3of B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed poirng 4880-20j0
Bitem Loss -33.7d8

Antenna Parameters with Body TSL

hmpedancs. ransformed fo feed poin 463035
Retsm Loss <256 dB

General Antenna Parameters and Design

| Electrical Detay (one direction) [ 1.408 ns ]

Adter long leam uge with 100W radiated power, only @ slight warming of the dipale naar the fesdgaaint can b messured.

Tha dipale it made of standard semingid conxinl cable, Tho canter conducior of the feading ling s directly connected to this
second amm of the dipale. The arfonna ia therefore shon-circuited for DGC-signale, On seme of the dipetes, small end caps
nre fdded to the dioole arme in ondas 13 improve mstehing when leaded according 1o the position as expiained in the
"Mensuroment Conditions* parngragh, Tha SAR data aro not affected by this changs. The overall dipobe lengs is stil
nocoeding 1o the Standard,

No excessive force must bo appded fo the dipele arms, because they might bend dr the soldared connections near the
Imedpoint may bo damaged

Additional EUT Data

| Manutactured by | SPEAG

Gartdicate Mo DIS0OVE-19007_Oct19 Paga4of8
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DASYS Validation Report for Head TSL

Date: 22.10,2019

Test Laboratory: SFEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: DS00VZ - SN:14007

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

Medium parameters used: f = 900 MHz; o = 0.94 8/m; & = 42.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANST C63.19-201 1)

PASYS52 Configuration;
= Probe: EX3DVY - SNT349; ConvIi(9.51, 9.51, 9.51) @ 900 MHz; Calibrated: 25.05.2019
+  Sensor-Surface: [4mm (Mechanical Surface Detection)
+  Electromics: DAE4 Sn601; Calibrated: 30.04.2019
»  Phamtom: Flaz Phantom 4.9 {front);, Type: QD 00L P49 AA; Serial; 1001
« DASYS2 52.10.301513); SEMCAD X 14.6.13(7474)

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

Reference Valoe = 66.31 Vim; Power Drift = 0.0]1 dB

Peak SAR {(extrapolated) = 4,17 Wikg

SAR( g) = 2.74 W/kg: SAR(10 g) = 1L.77 Wikg

Smallest distance from peaks to all paints 3 dB below = 16 mm

Ratio of SAR a1 M2 to SAR at M1 = 65.5%

Maximum value of SAR (mensured) = 3.70 Wikg

0dB = 3.70 Wikg = 5.08 dBWikg

Gartificate Moo DS00V2-1d007_Oct15 Fage 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dae: 22.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: DY00V2; Serial: D90OVE - SN-1d007

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

Medivm parameters used: [ = 900 MHz; o = 1.0 S/m; e = 55.1; p = 1000 kgfm®
Phantom section: Flat Section

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

DASYSZ Configuration:
» Probe: EX3DV4 - SN734%: ConvIF(0.05, 0.95, 9.93) @ 900 MHz; Calibrated; 29.05.2019
«  Sensor-Surface: |.dmm (Mechonical Surface Detection)
« Elecironics: DAE4 Sna01; Calibrated: 30.04,2019
» Phantom: Flal Phantom 4.9 (Back); Type: QD 00R P49 AA: Serisl: 1008
« DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 68.67 Vim; Power Drift = -0.04 ¢B

Peik SAR (extrapoluted) = 4,01 Wikg

SAR(1 g) = 2.69 Wikg; SAR(10 g) = 1.75 Wikg

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

Ratlo of SAR ot M2 1o SAR ut M1 =67.2%

Maximum value of SAR (measured) = 3.60 Wikg

-B.00

-10.00

0 ¢B = 3.60 Wikg = 5.56 dBWikg

Cartdicate No: DI00V2-1d007_Ocits Fage 7 of8
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Impedance Measurement Plot for Body TSL
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Calibration Laberatory of @ S Schweirerischer KaSbrirdianst
Schmid & Pariner = Service sulzse dalonnage
Engineering AG 7 . c Barvifo svizzeno o taranis
Zoughaussiresss 41, BO0E Jurich, Switkerland Q,';..F:\ S Swiss Catibration Service
Ancredied by the Swiss Accreditation Sanioe (SA5) Accreditation No: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration cortificatas
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Calibration Laboratory of “"“\T@%
Schmid & Pariner =
Engineenng AG L
zaug:ug;:umr?a 8004 Zurich, Switzerland ’i’ffr_{‘\}
dh‘"‘""\lnbl'

Rocradiied by e Swizg Accredation Sorvica [SAS)

The Swiss Accreditation Sarvica la one of the sipnatories to the EA
Muitilatersd Agresment for the recognition of calibration cerfificates

Glossary:

TSL lissue simulating liguid

ConvF sensitivity in TSL / NORM xy.z
MA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “|EEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelezs
Communications Devices: Measurement Technigues®, June 2013

b) IEC 62209-1, "Measurament procedure for the assessment of Specific Absorplion Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to & GHz)", July 2016

) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirsless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2040

d) KDB BB5664, "SAR Measurement Requiremeants for 100 MHz to 5§ 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 certificata. All figures stated in the ceificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mountad with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the amms oriented
paraliel to the body axis,

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transtormed from the
maeasurement at the SMA connecior to the feed point. The Heturn Loss ensures low
reflected power. Mo uncartainty required.

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

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

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

SAA for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAH result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muifiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 959,

Ceniticate No: DTS0V2-2d088_Ccl18 PapeZoi B
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D DEKRA

Measurement Conditions
DASY system canbiguration, as far as not ghen on page 1.
DASY Version DASYS | Vs2.10.3
Extrapolation Agvanced Exapalation
Phantom Modslar Flat Phantom
Distance Dipole Center - TSL 10 mem with Spacer
Zoom Scan Resolution iy, dy, dF =5 mm
Frequancy 1800 MMz = 1 MHz
Head TSL parameters
The foilowing paramaters and celoulations wene agplied
Temperalure Permittivity Conductivity
Hominal Head TSL parameters 220°C 40.0 1.40 mhaim
Measured Head TSL parameters (220 0.2)"C 40.7 6 % 138 mham+b %
Head TSL temperature change during fest <05°C . =
SAR result with Head TSL
SAR aversged over 1 em” (1 g) of Hesd TSL Caonditian
SAR measurad 250 mW input powar 0.58 Wiig
SAR for nominal Heasd TSL parametens rormmalingd o W 38.8 Wikg = 17.0 % (k=2)
SAR sveraged over 10 em® (10 g) of Head TSL ondibon
SR measured 250 mW inpus powar 5.00 Wikg
SAR for nomina! Hend TSL paramatars noeTnalized o 1W 20.2 Wikp = 16.5 % (kn2)
Body TSL parameters
The Ioliowing paramatars and caleulations ware applied.
Temperature Parmittivity Cenductivity
Nominal Body TSL parameters 20*C L33 1.52 miha/m
Measured Body TSL parameters (220 202)°0 B384 6% 1.60 mho/m 4 6 %
Bedy TSL temperatura change durlng test <05°'C - [
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR measured Z50 mW input power 0.73 Wik
SAR fior rominal Body TSL parameters nommalized to 1W 383 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g of Body TSL condition
SAR measured 250 miW input power 5.13 Wikg
SAA for nominat Body TSL parameters romalzed o 10 20.7 Wik = 16.5 % (k=2)
Cesiificats No: D1800V2-20085_Octig Page 3 of @
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance. tranafcomed to foad point 4880 -42 0
Retum Logs - &1 da

Antenna Parameters with Body TSL

Impedancs, transformed 1o teed point 4.5 0 4.7 |
Rstum Loss -223dB

General Antenna Parameters and Design

] Electnical Delay (one diraction) f 1.207 ng ]

ANor long torm use with 100W radinted power, only o slight warming of the dipole near the feodooint can be mossurad

Tha dipsie is made of standard samirigid coaxlal cabie. The conter conductor of the feading fine is directly connectod 1o tha
ascond arm of the dipobe. The antenna ls therafore shon-circaded for DC-aignals, On soma af the dipoles, small gnd caps
are acded 1o th dipoli arms (n ordar b improve mistshing whan loaded mecarding 1o the position as explained in the
"Mungursment Conditions” paragraph. The SAR data sro not afected by this change. The overall dipole lengsh is std
noconding 10 the Standard,

No axcessive force must be apeled o the dipole arms, becauss thoy might band or tha soldarsd connections near the
fe¢dpoint may bo damagad.

Additional EUT Dala

[ Manutactured by SPEAG ]

Gerificate No: DUS00V2-28082_Oct19 Paged4oild
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DASYS Validation Report for Head TSL

Date: 21102019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Secial: DIS00V2 - SN:2d099

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

Medium parameters used: £ = 1800 MHz; o = 1.38 Sim; &, = 40,7, p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEAEC/ANST C63.19-2011)

DASYS2 Configuration:
= Probe: EX3DV4 - SNT349; ConvF(8.64, 8.64, B.64) @ 1800 MH:: Calibrated: 20.05,2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Elecironics: DAE4 Sn601; Calibrated: 30.4.2019
¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS252:10.3(1513); SEMCAD X 14.6.17474)

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

Reference Value = 108.5 Vim: Power Drift = 20.02 dB

Penk SAR (extrapolated) = 17.8 Wikg

SAR(I g} =958 Wikg; SAR(0 g) = 5 Wikg

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

Ratio of SAR at M2 w0 SAR at M1 = 54.2%

Maximum value of SAR (mensured) = 14.9 Wikg

OdB = 149 Wike = 11.73 dBW/kg

Cantilicate Mo DIB0IVE-Sd089_0ci18 Pepahol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 221022019

Test Leboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Tyvpe: DI800V2; Serial: D100V - SN:2d0499

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

Medium parameters used: F= 1800 MHz; o= 1.5 S/m; g, = 53.8; p = 1000 ke/m?
Phantom section: Flat Section

Measurement Standand: DASY S (IEEEAECFANSI C63.19-2011)

DASYS2 Confipuration;

Frobe: EX3DV4 - SNT349; ConvE(E.44, 844, 8.44) @ 1800 MHz: Calibraied: 39.05.2019
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAES Sn601; Calibrated: 30.04.2019

Phantom: Flat Phantorn 5.0 {back); Type: QD 000 P30 AA: Serial: 10072

DASYS2 52.10.3(1513); SEMCAD X 14.6.1474748)

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

Reference Valve = 105.0 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = [ 7.3 Wk

SAR(L gl = 9.73 Wikg; SAR(10 g) = 513 Wikg

Smaullest distance from peaks to all points 2 dB below = 9.8 mm

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

Maximum value of SAR (measured) = [4.7 Wikg

-3.00

.00

9.0

-12.00

-15.00

0dB = 14,7 Wikg = 1 1.67 dBWikg

Catifizabe No: DIBHV2-24093_Oct19 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A

Schmid & Pariner ﬁ
Engineering AG )Q"?‘\\

S Schwalzerischer Kalibrierdienst:
Zasghaissstrasse 43, 8004 Furich, Switzardand fa;f:

g

c Service suisse d'élonnage
Sarvizio svicreno o taratura

8  cwiss Callbration Sarvics

Aocrapiied by the Swiss Accreditalion Sanice (SAS) Accreditation Mo SCS 0108
The Swizss Accreditation Service ls one of fhie slgnatories to the EA
Miitilatoral Agresment for the recognition of colibration cartificates

cient  Dekra Spaln Cartificats No: D2450V2-756_Oct1s
CALIBRATION CERTIFICATE |
Cisject D24BOVE - SN T8

Calibrution procedurs(s) QA CAL-05.v11

Calibration Procadura for SAR Validaton Sources betwean 0 7-3 GHz

Canliristion duts October 21, 2018
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Falatancs 20 ofl Ansrusicr SN 5058 {20K) (a-Age=10 (M. 21 T-02804) Apr20
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Ralemnos Frods EX0V4 S 7R Bty (Mo, EX3-1340 Mayri§) by 20

DAk G B0 B0-Ape10 (Mo, DAE4-801_sgrid) Aprpi

Secondsry Standards N Chesck Dute i houae) Seheduiad Check
Power meter E42100 4N B3RS 124TE 00t 14 [m house chack Feb-19) In hoae cheecic Qed-20i
Power senod MR B3 1A Sp-USaArEaan 070115 (in house chack Ock-18] I koase chack: O
Prawer sensor M2 B4 M MY41082357 O7-Die2-15 (i housa chack Oct-18] In heniss cheic Oct-20
AF gererpis RES SMT-46 SN 100a7E A5 Jun: 15 [im hovae chack Oet-18) In howiss chacic Oct-20
Nebaork Anglyzes Agitant EBSSEA, |.EN: LIS41080477 At-Mar- 14 {n housa chaci Oot-15) 1 howta chocic Oct-19

Mama Furcson Sigraun

Cialibrated by Michael Waber Latieratony Techaizian /m&r
Approwved by Kala Pokemi Tactricsi Manager M

xmied: Ociobar 21, 3070

This cafbration cerificals shal not be raproducad axcapd in hull withioot weinen appecval of e labaratery.
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Calibration Laboratory of & Scimweizrischos Kalbrierdinst
Schmid & Partner Servies suisss ditslonnsge
Engineering AG G savida svizzero & araturs
Foughausstrasse 43, 8004 Turich, Switzeriand 5 Swise Caltwation Service
fccradiied by e Swiss Actredilatian Sardco (S45) Accroditation Me.: SCS 0108

The Swiss Accreditation Service i one of the signatories to the EA
Multilateral Agreement for the necognition of catibration cerlificates

Glossary:

TSl tissue simulating liguid

ConvF sansitivity in TSL / NORM x,y,z
MiA 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 Absomption Rate {SAR] in the Human Head frem Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 82209-1, "Measurement procedure for the assessment of Specific Absomption 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 BESEE4, "SAR Measurement Requiremeants for 100 MHz to & GHz"

Additional Decumentation:
a) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Parameters with TSL: The dipola is mounted with tha spacer to position its fead
point exactly balow the canter marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point Impadance and Return Loss: These paramatars are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point, The Astum Loss ensures low
reflected powar. No uncartainty reguired.

» CElecirical Delay: Ona-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.
SAR measured: SAR measured at the stated antenna Input power.
SAR nomaiized: 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 SAH rasull.

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

Certificate No: D2450V2-T36_Ociig Page2ci
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Measurement Conditions
DASY system configuralion, &5 far as not ghven on page 1.

D DEKRA

DASY Version DASYS VEZ 103

Extrapolation Actenced Extrapolation

Phantom Wodutar Flal Phamtom

Distance Dipale Center - TSL 10 mm with Spacer

Zoom Scan Resclution e, dy. dz =5 mm

Frequency 2450 MHz = 1 MHz
Head TSL parameters

Tha lolipwing pararmnaeters and calcidations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 302 1.80 mha'm

Measured Head TSL paramaters (220=02)°C SP0+EH 187 mhaim = 6%

Head TSL temparature ehange during test =05°C reen emn
SAR result with Head TSL

SAR averaged over 1 em? {1 g) of Hesd TSL Condition

SAR moasured 250 mW ingut pewer 13.7 Wikg

SAR for norminal Hoad TSL pararmetars normalizod to 1W 53,4 Wikg = 17.0 % (k=2)

SAR svoraged over 10 em® {10 g} of Head TSL condiian

SAR moasumed 250 mW input povear 035 Wig

SAR for nominal Hoad TSL paramaetans nommalized o 1W 25.0 Wikg = 18.5 % (k=2)
Body TSL parameters

Tha followseg paramatars and caloulations wore applied.
Temparature Permittivity Conductivity

Mominal Body TSL paramelers 220°C 52.7 1.95 mhasm

Measured Body TSL paramators [(20£02)°C G1.346% 203 mhaim £ 8 %

Body TSL temperature change during test <05'C - —_
SAR result with Body TSL

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

SAR messured 250 W input power 136 Wikg

SAR oy nominal Body TSL parameters roemalizod (o 1W 52.0 Wikg = 17.0 % [k=2)

SAR averaged over 10 em” (10 g) of Body T5L condition

SAR measured 250 mW Input power 631 Wiy

EAR for nominal Body TSL parameters mormatized o 1W 24.9 Wikg = 16.5 % (k=2)
Cartificela Mo: D2450V2-T56_Octl9 Page3of 8
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

impedance, transformead 1o feed paint 5530 +43i0
Asturn Loss -238dB

Antenna Parameters with Body TSL

Impadance, iransformad e fead point 5150+ 600
Raturn Lozg - 24,3 d8

General Antenna Parameters and Design

| Electrical Deiay (one diraction) 1,156 ns

After long tem use with 100W radiated pawar, enly a slight wasming of the dipoks near the fesdpent can by measured.

The dipsie l& made of standard sarmirgld coaxinl calie. The center candustar of tha tesding ling s disectly connacted 1o the
second nm of the dpale. Tha anteina i therefone shor-cicuited for DC-signaia. ©n sorme of the dipcles, small end caps
Bre Ao o the dipale arma in arder 1o Improve mitching when loaded according lo the position &s expiaingd in e
“Measunsment Cendiions® pasagraph. The SAR data an net affocied by this change, Tho ovesal] dipole length i sl
aocording 1o the Standard.

e oxoossiva foroe must be appliad 1o the dipals arms, because thay might bend or the sclderad connpotions noas e
faedpoint may bo damaged,

Additional EUT Data

| Manutactured by | SPEAG

Cartificete No: D2450V2-756_Oct1§ Page doi 8
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DASYS Validation Report for Head TSL
Date: 21102019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450Y2: Serial: D2450V2 - SN:756

Communication System: UID () - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.87 S/m; &= 37.9; p= 1000 kgm"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECIANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SNT39; ConvF(7.9, 7.9, 7.9 @ 2450 MHz; Calibristed: 29.05.2019
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Spa01; Calibrated: 30.04.2019
+ Phamtom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA; Seriul: 1001
« DASYS2 52.10.3(1513); SEMCAD X 14.6.137474)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Sean (Tx7x7VCube 0:
Measurement grid: dy=Smm, dy=5mm, dz=5mm

Reference Value = 118.2 Vim; Power Drifi = -0.05 dB

Peak SAR (extrapoluted) = 27.0 Wikg

SAR( g) = 13.7 Wikp; SAR(10 g) = 6.35 Wikg

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

Ratio of SAR at M2 1o SAR at M| = 50.9%

Muximum value of SAR (measured) = 22.5 Wikg

0dB =225 Wkg=1332 dBWrkg

Certificae No: D2450V2-756_Out18 Papescid
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21. 102015
Test Leboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:756

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

Medivm parameters used: f = 2450 MHz, o =203 $/m; 5 = 51,3, p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63.19-201 1)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.04) @ 2450 MHz: Calibrated; 29.05.2019
«  Sensor-Surface: 1.4mm (Mechaniesl Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Seral: 1002
= DASYS2 52.10.3(1513); SEMCAD X 14.6.13{7474)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mn/Zoom Scan (Tx7x7V/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=5mm

Reference Value = | 11.3 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(I g) = 13.6 Wikg: SAR(0 g) = 6.31 Wikg

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

Ratio of SAR at M2 1o SAR at M = 50.9%

Maximum value of SAR (mensured) = 22.4 Wike

0dB =224 Wikg = 13.50 dBW/kg

Cartilicete No: DR450V2-T56_Octia Paga Tof 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partnar

Engineering AG
Feughsussiresse 43, B004 Zurich, Switzerland

Acrdited by B Swins Aocreditation Service [SAS)

The Swiss Accreditation Sarvice is one of the signatories to the EA
Idisitilaterad Agreement for the reocpgnition of calibration cortificatos

cien:  Dekra Spain

D DEKRA

& Schweizerisches Kalitwierdbenst

Sarvice suikes Sdlalonnage

Eervizio svimeo o tamtera

S gwiss Calibrasion Servica

Accraditation Ne: SCS 0108

Cortificale No: D2600V2-1023_ Oct1s

CALIBRATION CERTIFICATE
Object D2BOOV2 - SN:1023
Caitrason prozedrets) QA CAL-D5.v11

Callbention Equipment usad (MATE criical for aaliaration)

Calibration Preceduna for SAR Validation Sources between 0.7-3 GHz

Calibiadion date; October 21, 2019

This callsrstion cerlificabe documerts the adoabilly b national stendseds, which realizs (he plyiloal uniis of marsurernents (51
The measesmants and Mo uncerairsas wih conddancs probasiity s ghan an Ma falowing pages and wn pad of U e ifoas

AT calDmdions fan Doan contiugied in (1o clased |nbomiony Teciity. ersieommant empeeniung (22 w 3°C ard humidty «< 7%

Primary Stantanss [+ Ca Do [Cartdieain Mo | Setpraied Calbvaton

Porwar moter Mite She 10470 O-Apr10 Mo, 21 T-0EENH0280) Apren

Poresl ganbe WFF-T01 SN 10a244 O3-Api-18 Ne. 217-02803) Apr20

Poawer sensor MAF-T01 Sh 10k DE-Apr-18 e, 217-02803) Apran

Rilgranid 2008 ABeauaion SN, 5058 (20K Ded-Ape D Mo, 21702804 Apr2D

Typa-M mismatch combnation EN: BU4T 2 7 DRAZT De-Apa- 18 (Mg 21 F-02800) A2l

Reletence Mobe E2X30V4 Sh: 7040 20-May-10 Mo EXIF-TM0_May 1) Iy P00

DAL GH: B 30-Ape 18 Mo DAELE1_Aor10) Ape 20

 Secondany Standas L] Chack Duse [ heuso) Sehadutin Chese

Pt maeder E44198 SN GHIES12ATE B0-Cot-14 [In howde check Fab-19) In Frpuse check Oct-20

Powar sancor HP B481A S UBarmaaTal 070t 15 (im hocge check Ot 18] In hiousa chegic Ocl-20

Prrwor sensor HP 84814 Sh: MY41082317 O7-0rcd-15. i house check Cel-18) In hatsa chesic O=t-20

RF ganeralor RES SMT-05 SN 100ETE 15-June15 i housa chack Ool-18) n Frpusez ehegic Oce-20

Nartwork Anadysar Agilers EEISBA | SN: 1241080477 A1-Mar-14 (i house check Oct-18) in house chegic Ooz-13
Mame Furclion Sgnature

Calbraied by Michaal Websar Labaratery Tachriciale Mr

Apancved by- K Peinuic Teehical Managar

This calipralion carfificate shal nof be meproduced sxcet i fuli withoot weSian aoproval of the aboraiony.

=

Isgisad: October 71, 2319

Cartificats Mo DES00VE-1023_Oct1d
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Calibration Laboratory of _ﬂf\g‘ﬁ,

Schmid & Partner gy L
Engineering AG L a

mw\ngmga.mzmm,mmrlmu @

Accredied by e Safag Accreditalion Servdcs [SAG)

The Swiss Accredifation Servica ks cna of the signataries to the EA
Tuttdstersl Agreement for the recagnition of caflbration certificates

Glossary:

TEL fissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, "IEEE Recommandad Practice for Datermining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b} IEC 622091, "Measurament procedura for the assessment of Specific Absomplion Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62208-2, "Procedura to determing the Specific Absorption Rate (SAR) for wireless

communication devices usad in close proximity lo the human body (frequency range of 30
MHz 1o 6 GHz)", March 2010

d} KDB BESEE4, "SAR Measurement Reguiramants far 100 MHz 1o & GHz"

Additional Documentation:
&) DASY4/S Systern Handbook

Mathods Applied and Interpretation of Parameters:

Measuremen! Conditions: Further details are avallable from the Validation Report at the end
of the certificate, All figures stated in the ceriticate ara valid at the frequency indicated,
Artenna Paramelers with TSL: The dipele is mountad with the spacer 1o position its fead
paint exactly balow the center marking of the flat phantom section, with the arms orented
paraliel to the body axis.

Feed Poinl Impedance and Retun Loss: These parametars are measurad with tha dipole
positioned under the liguid filled phantom. The impadance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Nao uncertainty required.

Elecirical Delay: One-way delay betwean the SMA connector and the antenna feed point.
Mo uncertainty required,

SAR measured: SAR measured at lhe slaled antenna inpul power.

SAR normafized: SAR as measured, normalized to an input powear 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 uncertainly of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a nommal distribution corresponds fo a coverage
probability of approxmately 95%. '

Cortificate Mo: DES0O0VE-1023_Dct1d Page 2of 8
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Measurement Conditions

D DEKRA

DASY system configuration, 43 fasr a5 nof given on page 1.
DASY Version DABYS VE2.102
Extrapolation Advenced Extrapolation
Phantom Rhodutar Fial Phaniom
Distance Dipole Center - TSL 10 mm with Snacer
Zoom Sean Resalution o, dy, dz =5 mm
Frequency 2600 bHz + 1 MHz
Head TSL parameters
The foflowing paremelsrs and caloulations wire sppled.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 20°C 39.0 1.96 mha/m
Measured Head TSL parameters (220202 °C Td426% 204 mha'm £ 6 %
Head TSL temperature change during test <05°C — —_—
SAR result with Head TSL
BAR avernged over 1 om? {1 g) of Head TSL Conaition
SAR moasured 250 mW Input powar 14.8 Wikg
SAR fer nominal Head TSL paramatons nommalized 1o 1W 57,6 Wikg = 17.0 % (k=2)
SAR averagod aver 10 em’ (10 g} of Hend TSL conditian
SAR moasuned 250 mW input pawar 6.54 Wig
SAR for nominal Heed TSL paramatere nosmalizad to 1W 25.7 Wikg = 16.5 % (k=)
Body TSL paramelers
The following pararmetest and caleulalions wans appsnd.
Temperature Parmittivity Conductivity
Mominal Body TSL paramaters 220°C 525 216 mhaim
Measured Body TSL parameters (20£02)°C 60,0 2 6% 2.21 mhafmoe B %
Body TSL temperature change during best <05°C s et
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.4 Wiy
SAR for nominal Body TSL parametars nommalized 1o14 56.8 Wikg = 17.0 % [k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condiian
SAR measured 250 mW input power B35 Wikg
SAR for nominal Bady TSL parameters nvmalized o 1W 25.1 Wika = 16.5 % (k=2)
Copriificate Moo DEG00V2-1023_Oet1d Page3ofg
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, tranatormed fo feed point 46894-57H0
Retum Losa -23.5dB

Antenna Parameters with Body TSL

Irmpidance, ranshormed to fesd poing 44.3 0 -4.0j0
Rstum Loss 227 dB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1148 ns

After long term uso with 100W radiatad power, only & slight wamming of tha dpale naar 1he Medpoint can be measured.

Tre dipole iz made of standard semirlgid coaxial cable. The centsr conductor of tha leading ling is dirsctly connected to the
wactnd amm of tha dipale. The antenna I3 therafore shon-circuited for DC-gignals. On some of the dipoles, small and caps
&6 Bodad 1o the dipole arma in ordar to improve mtching when loaded accarding 1o the pesition as explaingd in tha

‘M gurement Condiions” paragrapty, The SAR data are not affected by this change. The overall dipole lengih is st
#oconding 1o tha Standand,

Me oxcossiva force must be applied 1o the dipole anms, because they might band or the soldesed connections near the
fepdpoing may boe damagad.

Additional EUT Data

| Manutactured by | SPEAG

Certificate Ro: 2600W2-1023_0ctid Pags daf &
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DASYS Validation Report for Head TSL

Dage: 21,10.201%9
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipale 2600 MHz; Type: D2600V2; Serial: D2600VI - SN:1023

Communication System: DG - CW; Frequency: 2600 MHz

Medinm parameters used: f= 2600 MHz; o = 2.04 S/m; & = 374; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (TEEETECYANST C63.19-201 1}

DASY 32 Configuration:
»  Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
»  Scosor-Surface: 1.4mm (Mechanical Surface Detection)
« Elecironics: DAE4 Sn60]; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serfal: 1001
« DASYS2 52.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7xTWCube 0:
Mensurement grid: dy=5mm, dy=5mm, dz=5mm

Reference Valve = 1203 V/m, Fower Drift = 0,02 dB

Peak SAR (extrpolated) = 29.8 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 =49.5%

Maximum value of SAR (measured) = 24.8 Wikg

-5.20
-10.40
-15.60

-20.80

-26.00

0 dB = 24.8 W/kg = 13.94 dBW/kg

Ceriificete No: D3600W2-1023_0ct14 PageSoig
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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

Compmunication System: UID 0 - CW; Freqoency: 2600 MHz

Medium parameters used: f= 2600 MHz; 6= 2.21 S/m; & = 50.9: p = 1000 kp/m®
Phamom section: Flal Section

Megsurement Standard: DASYS (IEEENEC/ANST C63, 15201 1)

DASYS2 Configuration:
=  Probe: EX3IDVA - SN7349; ConvF(7.8, 7.8, 7.8) @ 2600 MHz; Calibrated: 29.05.2019
»  Sensor-Surface: 1.4mm (Mechimenl Surface Detection)
« Electronies: DAE4 Sn601; Calibrated: 30,04.2019
« Phantom: Flai Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASYS252.10301513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTWCube 0:
Mensurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = [11.8 Vim: Power Drilt = 0.06 dB

Peak SAR (extrapolated) = 20.6 Wikg

SAR(] g) = 14.4 Wikg; SAR(10 g) = 6.35 Wikg

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

Rutie of SAR st M2 to SAR at M1 = 49.4%

Muximum value of SAR (measured) = 24.1 Wrkg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =241 Wike = 13.82dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ST
Schmid & Parner %

Engineering AG =
anm Swilzerland z@

Ascredfed by the Swiss Accraditation Sandca (BAS)
Thie Swiss Accreditation Service is ane of the sigratories to the EA
Multil#ters] Agresment for tha recognition of callbration cerificates

ciert  Dekra Spain cartificate Me: DSGHzV2-1071_0ct19
CALIBRATION CERTIFICATE

Eijact P5GHzvE - SN0T1

Calibraton procedsmis) QA CAL-22.v4

Calibration Pracedurs for SAR Validation Sources between 3-6 GHz

Caliration date: Qctober 23, 2018

This calinstion cenificate documants the trscealdily (o natonal standaeds, which reales the phyaleal unils of measusTEneg (51
Thi miessarsnents and N uncariningos will confcancs prababbity ase ghwas on tha fofowing pages and nm pan of e comfizas
A aslbrations heve Boam candugied in tha closed laboratony laciity. ersdeoemeant lempedihune (22 & 3°C and humidty « T0%.

Calibeniion Boguipmdnl usad (WA TE crisca $ar anlfration)

Primary Siarndeds I i il (o PCarttaate Mo | Bohodled Calliatiern |
Powvnr milor NRP SN; 104778 (0-Ap-19 o 217-IBRIN803) Apr-0

Poivar nonsor KIEP-251 BN 100044 C-Ai- 10 (Ma. 21 T-000608) A2

Poveor senmor NP 251 ;103245 (3-Age -1 Péo. 207-L2063) AgrE

Ritgrancs 20 08 Atheratos S BOKR {M0k} O&:Agir- 10 Mo 20 7-02004) Aar-0

Typa-H mismatch eombiration Sh: BOAT.2/ 0B3ET D1 (No. 21T-02008) harEn

Ridarpnds Probs EXI0VE B 3503 25-hdan 18 (Mo, EXE-I000_Mar1 i) far-20

DAES ;B0 30:Ap-10 Mo, DRES-S01_Aprin) har-F0

Spcondary Standands 0 Check Dabe (n fouse) Echaiuied Check
Powsr migler E44 158 Sk GEIB512dTS A0HOxt- 14 P Pouse check Fol-18) In haoae Chexch: Ocl-20
Prowwer sonset HP BEATA 8M: LUS3T2e2TRS OF-0ct-15 [ fousa check Oct-18) In house chasic Dct-70
Power spnsos HE §4874 B MY ATOIRAT T 03F-Dt-18 fn fous chock Oo-18) 10 hoxage chenti: Ocl-20
RF ganatator &S S4T-08 8h: 400872 A5-Jum-15 fin Pouss chack Dol 8) I howiee chesi: Del-70
Hetwark Ansivper Aglont EB3S3A | BN; LUS41080477 3n-hhar-14 fin house ko Dol-18) I hesse chocic Oct-19

M Furstan g
Caflrated by mmlwm Lasoratary Tochnicmin ii;l_
Aparoved by: ks Pokiovic Technical Manager ﬁg

laaued: Oclober 23, 2018

This caFaion catfcate shall nat e mproduced escepd in full withoud welen apprval of fhe faboratoey.
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Calibration Laboratory of

: 5 Schwelzensches Kalbrierdianst

Schmid & Partner g Service suisse dtaionnage

Engineering AG Servizin svizseno di taratura
Zeughsusatresses 43, B004 Zurich, Switzerland 5  Swiss Calibrstion Servies
Accredited by the Swiss Accreditation Servios [SA5) Accreditation Wa: SCS 0108
Tha Swiss Accreditathon Service 8 ona of the signatories to the EA
Multitateral Sgne et for the gniition of calibration cortificates
Glossary:
T5L fissue simulating liquid
ConvF sansitivity in TSL/ NORM xy.2
MiA 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: Measurament Techniquas”, June 2013

b) IEC 622081, "Measurament procedure for the assessment of Specific Absomption Hate
(SAR} from hand-hald and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 6220%-2, "Procedure fo datermine the Specific Absorption Rate (SAR) lor wireless
communication devices usad in close proximity to the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

d) KDB B65664, "SAR Measurement Requiremants for 100 MHz 1o 6 GHZ"

Additional Documeantation:
&) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:

s  Measurament Conditions: Further details are available frem the Validation Report at the and
of the certificate. All figures stated in the cedificate are valid at the freguency indicatad.

e Antenna Parameters with T5L: Tha dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
parallel to the body axis.

e [Feed Point Impedance and Return Loss: Thesa parameters are maasured with the dipole
positioned under the liquid filled phantom, The impadance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncaertainty required.

* Elecirical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncarainty reguired.

» SAR measured: SAR measured al the staled antenna input power.

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

connacior.
» SAR for nominal TSL paramelers: The measured TSL parameters are used fo calculate the
nominal SAR result.
The uncertainty of measurement is stated as the standard uncerainty of maasurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to & coverage
probability of approximately 95%.
Cartdicate Moc DSGHZV2-1071_Oct19 Page 2 of 13
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Measurement Conditions

D DEKRA

DASY systern configuralice, &3 far as nol given onpage 1,

DASY Version DASYS Vi 103

Extrapolation Advanced Extrapolation

Phantom Mopduiar Flat Phantom V.0

Distance Dipole Centar - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0 mm, dz = 1.4 mm Graded Ralic = 1.4 {Z direction’
5200 MHz & 1 MHz

Fraguency 500 MHE £ 1 MHZ
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The lofiowing paramelers and calculations wene applod

Temperature Permittivity Conductivity
Mominsl Head TSL parameters 20°C 360 466 mihaiim
Messured Head TSL parameters {220:0.2)°C A0£8% 4,48 mbhoim 1 8 %
Head TSL temperature change during test <05"C m—— e

SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm? {1 ) of Head TSL Conditian
SAR mansuned 100 mW input powar 750 Wikg
SAR for nominal Head TSL pasametars normalized fo 1W 8.4 Wikg £ 19.9 % (k=)
SAR averaged over 10 em? (10 g) of Hesd TSL canditian
SAR massurad 100 MW input power 226 Wi
SAR for nominal Head TSL parermaters nosmalizad o 1W 22.4 Wikg % 18.5 % (k=2

Cartfficets Not DSGHZVZ1071_Oct19
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Head TSL parameters at 5500 MHz

The following parameters and catculations were applied.

D DEKRA

Temperature Parmittivity Conductivity

Mominal Head TSL parameters 220°C 388 4.96 mha/m

Measured Head TSL parameters [220+0.2}°C MELER 4.79 mhofm £ 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 Caondition

SAR messured 100 mW Input power &56 Wikg

HAR for nominal Head TSL parameters normEzed o 1W BE.D Wikg £ 19,3 % (k=2)

SAR averaged over 10 cm? (10 g} of Head TSL condition

SAR measured 100 mW fmput power 245 Wig

SAR for nominal Head TSL paramelars normalized o 1W 24.4 Wikg £ 19.5 % (k=2
Head TSL parameters at 5800 MHz

The follgwing paramedars and caloulntions were spplied
Temperalung Parmittivity Conductivity

Mominal Head TSL paramaters 20°C 353 5.27 mhoim

Messured Haad TSL paramotors {(220202)°C J1EE% 5,10 mhodm 2 8 %

Head TSL temparatura change during test =08°C - —
SAR result with Head T5L at 5800 MHz

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

SAR mexaysed 100 MY Input power B 23Wig

SAR for nomingd Head TSL paranmelars nonmalizad o 1w 81,6 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm? (10 g) of Head T5L condition

SAR measured 100 mW Input powear 2.33'Whg

SAR for nominal Head TSL parameatars normalized 1o W 23.1 Wikg +19.5 % (k=2)
Corificate Moo DEGHzVZ-1071_Cct1l Paga 4 of 13
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied

D DEKRA

Temperature Permittivity Conductivity

MNominal Body TSL parameters 22.0°C 49,0 5.30 mhodm

Measured Body TSL parameters (2202 02)°C 471 26% 5 44 mhoim =6 %

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

SAR sveraged aver 1 cm” (1 g)of Body TSL Ceondition

SAR medsred 100 MW inpul power 7.68 Wikg

SAR for nominal Body TSL parameters nonmalized 1o 1W TE.2 Wikg = 19.9 % (k=2)

SAR sveraged over 10 cm® (10 g) of Body TSL congricen

SAR meassned 100 mW inpul power 2.4 Wikg

SAR for noming! Body TSL parameters normalized fo TW 1.2 Wikg = 19.5 % (k=2)
Body TSL parameters at 5500 MHz

The folowing pammeters and caloulnliong were anplied
Tomparatura Parmittivity Conductivity

Nominal Body TSL paramoters 20°C 48.0 5.65 miho/m

Measured Body TSL paramotors {(20£02)C 465 4 8% 5,84 mho/m 2 8 %

Body TSL temperature change during test «08*C e
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em® {1 g} of Body TSL Conditian

SAR maasummd 100 miW inpul power 821 Wi

SAR lor nominal Body TSL parametens rodrralized b 1W B1.5 Wik = 19.9 % (k=2

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

SAR measyrmd 100 MW Inpul powar 228 Whyg

S47 for nomenal Body TSL pararmoters rodrradizod bo 1W 22,6 Wikg 2 19.5 % (k=2)
Cerlificate Ne: DSGH2V2-1071_Oct19 Papesol 13
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Body TSL parameters at 5800 MHz

The iollowing parsmeters and celculations were applied

D DEKRA

Temperature Parmittivity Conductivity

Nominal Body TSL parameters 20C 482 &0 i

Measured Body TSL parametars {2.0:02)"C 480+ 8 T B.25 mhoim =6 %

Body TSL temperature change during test €057 o
SAR result with Body TSL at 5800 MHz

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

SAR measured 100 mW imput power T.76 Wikg

SAR for nominal Body TSL paramebara nomnalizad to 1W T7.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 em? (10 g} of Body T5L condition

BAR Mgy V100 W input power 214 Wi

SAR for rominad Body TSL pararnetars normalized to 1W 21.2 Wikg = 19.5 % (k=2)
Corificate No: DRGHV2-1071_Dcg Page & of 13
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Appendix (Additional assessments outside the scope of SCS 01108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to fead point 52.841-6.1H2

Aetum Loss -23BdB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to fead point Bl2Q-35K

Retum Loss -P8.7dB

Antenna Parameters with Head TSL at 5800 MHz

Impadencs, ranatormed (o feed paint E2EO-2000

Rolum Loss - 20,8 08

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformad to heed poin) 5210560

Ralum Loss - 24,8 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed o leed point 541 Q- 2250

Fotum Loas =271 d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, tansformed 1o lead point B34 0140

Regurn Loas - 288 d8

General Antenna Parameters and Design

| Electrical Delay (ana diraction) | 1.207 ne

After long feem use with 100W radisted power, only & slight warming of the digole near the Teedpoint can bo measuned,

The dipole = made of standard semirgid ooaxlal cable. The conter conductor of the feeding line is directly connectad 1o the
second am of the dpole. The antanna [ therafore shod-chculed for DC-mgnals. On soma of the dipoles, sl end cags
ane added to the dipole arms in order to imprave malching when keaded according 1o the position as explained n tha
“Measurenant Condibans® paragraph, The SAR data are not aMfocted by this change. The overall dipole length is sl
accornding to the Standard.

Mo excessive forge must be applied to the dSpole arms, becawss they might band or the soldersd connections near the
leadpoint may be damaged.

Additional EUT Data
Manufactured by | SPEAG
Conificate No: DSEHZV2-1071_Oet1d Page 7 of 13
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DASYS Validation Report for Head TSL

Date: 18.10.2019
Test Laborstory: SPEAG, Zurich, Switzerland
DUT: Diipole DSGHzVI: Type: DSGHzV?; Serial: DSGHzV - SN:1071

Communication System: UID { - CW,; Freguency: 53200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: §= 5200 MHz; o= 448 S$/m; g, =33; p= 1000 kp/m? ,

Medium parameters used: £= 5500 MHz; o = 4.79 S/m; 6= 34.6; p = 1000 kg'm? ,

Medium parameters used; f= 3500 MHz; 6= 5.1 5/m; g = 34.1; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANS] C63.19-2011)

DASY 52 Configuration:

o Probe: EX3DVS - SNIS03; ConvF(5.64, 5.64, 5.64) (@ 5200 MHz, ConvF(5.1, 5.1, 5.1) @ 5500
MHz, ConvF(4.96, 4.96, 4.96) @ 5800 MHz; Calibrated: 25.03.2019

o Sensor-Surface: | 4mm (Mechanicel Surface Detection)

»  Electronics: DAE4 Sn601; Calibrated: 30.04.2019

s Phamtom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA, Serial: 1001
« 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=1.4mm (Bx8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, de=1.4mm

Reference Value = 76.52 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27,7 Wikg

SAR(I g) = T.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 = 60.8%

Maximum valee of SAR (mensured) = 1 7.9 Wikg

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

Reference Value = 78,27 Vim: Power Drift = 001 dB

Peak SAR (extrapolated) = 33.2 Wikg

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

Smallest distance from peaks to afl poinls 3 dB below = 7.4 mm

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

Maximum value of SAR (measured) = 20.2 Wikg

Centificate No: DSGHzV2-1071_Oct1d Pape 8 of 12
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zaom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm

Reference Value = 74.86 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 32,6 Wik

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 M1 = 658%

Maximum value of SAR (measured) = 19.7 Wikg

dB
o

-9.67
-19.34
=253.00

-30.67

-43.34

0dB =17.9 Wikg=12.54 dBWike

Cartificate Mo: DEGHZV2-1071_0at19 Page 8 of 13

Report No: (NIE) 59830RAN.003A2 Page 160 of 168 2020-07-17



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

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

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Repart for Body TSL

Date: 23.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzVZ; Type: DSGHzVZ; Serial: DSGHzV2 - SN:1071

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 3300 MHz
Medium parameters used: £ = 5200 MHz, o= 5.4 S/m; 2. = 47.1; p= 1000 kg/m? ,

Medium parameters used: f'= 5500 MHz o = 5.84 S/m; e.= 46.5; p= 1000 kg/m? ,

Medium parameters used; = 5800 MHz; o = 6.25 S/m; &= 46; p= 1000 kg/'m*

Phantom section: Flat Section

Meagurement Standard: DASYS (IEEEAEC/ANS] O63,19-2011)

DASYS2 Configuration:

= Probe: EX3DVY - SNIS03; ConvF(5.14, 5.14, 5.14) @ 5200 MHz, ConvF(4.79, 4.79, 4.79) @ 5500
MHz, ConvFi(4.62, 4.62, 4.62) (@ 5200 MH:; Calibrated: 25.03.2019

+  Sensor-Surface: 1.4mm (Mechenical Surface Detection)

» Electronics: DAE4 Sné01; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (beck); Type: QD 000 P50 AA; Scrial: 1002
+« DASYS252.10.5(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 69,15 V/m; 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 (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MH«/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: de~4mm, dy=dmm, dz=1.4mm

Reference Value = 70.08 Vim: Power Drift =-0.08 dB

Peak SAR (extrapolated) = 34,0 Wikg

SAR(l g)=8.21 Wikg; SAR(10 g) = 2.28 Wikg

Smallest distance from peaks [o all points 3 dB below = 6.3 mm

Ratio of SAR at M2 to SAR at M1 = 6:4.6%

Maximum value of SAR (mensured) = 19.4 Wikg
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Diipole Calibration for Body Tissue/Pin=10MmW, 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; Pawer Drift = -0.07 dB

Peak SAR (extrapolated) = 33.8 Wikg

SAR(1 g) = 7.76 Wikg; SAR(10 g) = 2.14 Wikg

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

Fatio of SAR at M2 to SAR at M1 = 63%

Mazimum value of SAR (measured) = 18.8 Wikg

=8

-5.00

-1.00

-15.00

-20.00

-25.00

DdB =188 Wikg=12.74 dBW/kg
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D DEKRA

Impedance Measurement Plot for Body TSL
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