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Calibration Laboratory of

S Schwelzerischor Kaliticisrdienst
Schmid & Partner ¢ Service sulsse d'¢talonnage
Englneering AG 3 Sarvizio svizzoro o taratura
Zoughausstrasse 43, 8004 Zurich, Switreriand Swiss Cal@raton Service
Accrediing by the SWiss AcCrediadon Sanice (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multistarsi Agreemant Tor the recognition of calibration certificates
Glossary:
TSL tissua simulating liquid
NORMx,v.2 sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
pce diode compression point
CF crest factor (1/duty_cycie) of the RF signal
A8 CD modulation dependent linearization paramaters
Polarization o o rotation around probe axis
Polarnzation & 3 rotation around an axis that is in the plane normal to probe axis (at measurement canter),
l,@.. & = 0 is normal to probe axis
Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) IEC/EEE 52209-1528, *Measurement Procadure For The Assessment Of Spacific Absarption Rate Of Human
Exposura To Radio Frequency Fields From Hand-Held And Body-Worn Wirsless Communication Davices -
Part 1528, Human Models, Instrumentation And Procedures (Frequency Range of 4 MMz to 10 GHz)*, October
2020.
b) KDBE 885664, "SAR Measurement Requiraments for 100 MHz to § GHz"

Methods Applied and Interpretation of Parameters:

» NORMx,y,z: Assassed for E-finld polarization 8 = 0 (f < 800 MHz in TEM-call; { > 1800 MHz: R22 waveguide)
NORMXx,y.z are only intermediata values, |e., the uncertainties of NORMx,y.z does not affact the E7-field
uncertainty inside TSL (sae below ConvF)

o NORM(fx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chan), This linesrzation is
implemented in DASY4 software versions later than 4.2. The uncertainly of the frequoncy response is included
in the stated uncentainty of CanvF

* DCPx,y,z: DCP are numerical lineanzation parameiers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depand on frequency nor medin,

= PAR: PAR is the Peak to Average Ratio that s not cafibrated but determined based on the signal
characteristics

= Ax 2 Buyz Cxy.z Dxy.z. VRx.y.z. A B, C, D are numerical insarization parameters assessed basad on
the data of power sweep for spacific modulstion signal. The parameters do not depend on frequency nar
media, VR is the maximum calibeation range expressed in RMS voltage across the diode.

+  ConvF and Boundary Effec! Parametars: Assessad in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and Inside waveguide using analytical field distributions based on power
messurements for f > 800 MHz. The same selups are used for assessment of the parametsrs applied for
boundary compensstion (alpha, depth) of which typical uncertainty values ere given, These parameters are
used in DASY4 software to improve probe accuracy dase to the boundary, The sansitivity in TSL corresponds
o NORMx,y,2 * ConvF whereby the uncertainty comespands to that glven for ConvF, A frequancy depandent
ConvF is usad in DASY version 4.4 and higher which allows extanding the validity from * 50 MHz to £ 100
MHz

* Spherical isatropy (30 deviation from isalropy): n a field of low gradients realized using & flat phantom
exposed by a patch antenna.

* Sensor Offsat: The sensor offset corresponds to the offsst of virtual measurament center from the probe tip
(on probe axis). No tolerance required.

= Connector Angle: Tha angle Is assessed using the information gained by determining the NORMX (no
uncenainly required),
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EX3IDVE - SN:7541

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

Baslc Calibration Parameters

July 30, 2021

Sansor X SansorY | Sensor Z Unc (k=2)
Norm (uViVim))* 0.64 0.62 063 10,1 %
DCP (mV)” 6.9 87.5 a7.7
Calibration Results for Modulation Response
[UIB™ T Communication Systom Name | | A | B € | D VR Wax Max
dB a8V dB mv dev, Une?
' | (E2)
(o | CW X_| 000 | 00G 100 | 000 | 1488 | £35% | +d7 %
Y| 000 | 000 1.00 1248
| Z | 000 | 000 1.00 143.0
{10352 | Pulse Wavalom (200Hz, 107%) X | 2000 | 89.78 | 1948 | 1000 | 800 | +46% | £906%
ARS Y | 2000 | 9692 | 2° B0.0
Z | 182 | 6320 50.0
10353- | Pulse Waveform (200Hz, 20%) X | 2000 | 80.51 699 | B0O_| =33% | 66%
AAA (¥ 12600 | 10066 B0.O
T 6188 80,0
10354- | Puise Waveform (200Hz, 40%) | X | 2000 | 8527 398 | 950 | #18% | £9.6%
AAA [C¥ 2000 | 170.08 85.0
| [Z | 068 | 61.73 95.0
10355- | Pulse Wavelorm (200Hz, 60%) | X | 20.00 | 106.07 222 | 1200 | 211% | 286%
AAA Y | 2000 | 120.88 1200
Z 1 106 | 6754 1200 | | |
10387- | QPSK Wavelorm, | MHz X | 199 | 8880 100 | 1500 | 278% |298%
AAA ¥ | 178 | €581 150.0
Z | 170 | 8535 1500 . |
10088 | QPSK Waveform, 10 MHz X | 27 | 7i1s 000 | 1500 | +11% | 298%
AAA Y [ 238 | 8622 | 1500
= 2 | 228 617 . 150.0 -
10356 | 64-QAM Waystorm, 100 kiHz X | 337 | 7285 | 2025 | 301 | 1500 | +09% | 2960%
AAA (Y| 319 | 7111 | 19.23 150.0
s WL [Z [ 287 | 71.03 | 19.27 150.0 |
10395 | G4-OAM Wavekorm, 40 M X | 367 | 6790 | 1643 | 000 | 1500 | +06% | +86% |
AAA Y | 363 | 67.29 | 1594 150.0
Z | 385 | 6708 | 1579 %0 | |
10474~ | WLAN CCOF, 64-QAM, 40MHz X | 495 | 6570 | 1578 | 000 | 1500 | =20% | 206 %
AAA [ ¥ 484 [ 6510 | 1532 | _150.0 |
| Z | 492 | 6588 | 1557 150.0

Note: For detadis on UID parameters see Appendix

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

: The unesstaintias of Norm X Y.Z do rot affect the £ fleld uncertainty inside TSL (529 Pages 5 aod §)
; Numsrical Ineanzalion perameten uncenainty nel requimed
Unoertainty iz determined using the max. davistion from inear responss apohing rectanguler ditribution and is exoressed for the sguare of the

fiald ek
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EX3DV4- SN: 7541
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

Sensor Model Parameters

July 30, 2021

| ci | c2 a TT | 712 T3 T4 T5 76
{ | ¥ | fF v ms.V? | ma V" ms v \

X 50.3 | 37366 | 3530 16.00 0.00 5.03 0.95 0.32 1.01
Y 533 | 309.84 | 3588 439 000 | 610 | 1.2 033 | 1.01_|
[z 46. 34333 | 3539 | 1040 | 0.0 495 | 1.79 0.05 1.01 |

Other Probe Parameters

Sensor Arrangement Triangular

I
Conneclor Angle (*) | -82.1
| Mechanical Surface Detection Mode { enabled |
| Oplical Surface Delsction Mode = i disabled
| Probe Overall Lenglh | 337 mm 1
| Probe Body Diametar | O mm |
TipLength ; BT
Tlp Diameter | 2.5mm
[ Probe Tip to Sensor X Callbration Point | 1mm
'?:'t')-r_v-ﬁ;l_ln Seasor Y Calibration Paint | 1mm :
Probe Tip to Sensor Z Calibration Point 1mm f
| Recommended Measurement Distance from Surface | ﬁ‘»

Note: Measurement dstance from surface can be increased 1o 3-4 mm for an Area Scan job
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EX3DV4- SN:7541 July 30, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

Calibration Parameter Datermined in Head Tissue Simulating Media

{ 2 Relative | Conductivity ‘ = Depth” | unc
| t(MHz)° | Pormittivity {Sim)* | ConvEX | ConvEY | Convez | Aipha® | (mm) | (k=2)
750 419 6.89 1030 | 1030 | 1030 | os¢ | 080 | £120%

850 | 415 0.62 993 | 093 | 893 | o081 | 080 | +120%
900 415 0.87 981 | 981 981 | 047 | 080 | £120%
1750 w1 | 1w 870 | 870 | 870 | 033 | 086 | £120%
w000 | 400 | a0 | 820 | 820 | 820 | 032 | vse | s120%
2300 30.5 1.67 798 | 798 | 798 | 033 | 0e2 | £120%
2480 38.2 180 | 760 | 760 | 789 | 034 | 092 | s120%
2600 390 196 | 762 | 752 | 752 | 034 | 082 | £120%
3300 38.2 271 698 | 690 | 690 | 035 | 135 | :1140%
3500 37.9 281 l 687 | 667 | 667 | 035 | 135 | s1s0%
3700 37.7 3.12 650 | 650 | es0 | o3 | 138 | s1e0%
3900 375 3.32 64 | 840 | sas | 040 | 180 | s1a0%
4100 372 363 | 642 | 642 | e4z | 040 | 150 | s140%
4400 369 3.84 637 | sar | 837 | 040 | 180 | 2140%
4600 27 | 404 | 835 | 835 | 835 | 040 | 180 | s140%
4800 36.4 a2s 632 | 632 | 632 | 040 | 180 | +140%
4950 36.3 4.40 01 | BM 801 | 040 | 180 | +140%
s200 | 380 4.88 548 | 548 | S48 | 040 | 180 | +140%
sawo | 3sa 478 537 | 537 | 537 | 040 | 180 | :140%

| sso0 | 388 4.98 483 | 483 | 483 | 040 | 180 | x140%

! se00 | 385 8.07 465 | 486 | 485 | 040 | 180 | s+140%

| ss0 | 353 527 470 | 470 | 470 | 040 | 180 | :140%

" Fraquency vality above 300 14HZ of 2 100 M2 anly apphes for DASY vit.4 and highet {see Page 2}, else I i resinclad fo = 50 MHz Tha
unceciainty is the RES of the ConvF uncartainty at calbration frequency and the uncenainty for the Indicated fraquency bend. Frequency validity
befow 300 MHZ i = 10, 25, 40, 50 and 70 MHz for ConvF asseasments at Y. 64, 122, 150 and 220 MMz raspactvely, Valitity of ConvF ass655ed at
£ Mz is 449 MHz, and ComF assessnc &8 13 MRz 5 9-18 MH2, Above 5 GHz eguancy valicity can be extended 10 = 110 Mz,

' A frequencies up 1o 6 GHz. the vaildity of tissue parametans (c #nd o) can ba reiseed 1o + 10% € Aguid comperration fammuia = appiad io
massured SAR values, The unceralty & the RSS of the ConvF uncertainty for ndicated 1anget #8506 parametan

© Alpha/Depth sre catenmmined during caibiason. SPEAG warrants that the remaining deviasicn due |o the boundary effect after compensation i
Shweys lesa then & 1% for frecuencies below 3 Gz and below 2 29 for frequencies betwoen 348 GHz at ary distance langor than hall the probe 1o
@amalor from the boundary
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EX30V4- SN:7541 iy 30, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7541

Calibration Parameter Determined in Head Tissue Simulating Media
[ . Relative . Conduc?rwuy [ [ Depth- | Unc
| TMH2)° | Pormittivity” |  (Sim)" | ConvFX | ComvFY | ConvFZ | Aipha® | (mm) | (k=2)

| 8800 | 348 | .07 | 538 §.35 5.38 0.25 2.50 +188 %
7000 338 6.65 | 470 4.70 470 0.10 1.80 186 %

Frequency validty sbove §GHZ 5 2 700 MMz The urcertainty is the RSS of the SonvF unceatainty st cafration frequancy and ™ uncentarty for

i freguency band

. the validity of {issue parameden (< and n) can ba iaxed (0 = 10% T liquid compensation formuta is applied 1o measured
n ) o indicied Largel ts s

1 1he remaining ABlan ous 10 the boundary effect alter campersation is

Lencies betwaen 3.8 Gz, and boloe ¢ 4% for Irequencias between 010

GHz ol any distance eger than Msif tha probe lig dismetss from the boun dary
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EX3DVA- SN-7541

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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EX30V4- SN.7541

Receiving Pattern (¢), 9 =0°

=600 MHz TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DVAa- SN.754 J 202
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DVA- SN:7641

Conversion Factor Assessment

I'= 850 MHz WGLS RS (H_com)

= 1900 MH2 WGLS R22 (H_comF

.
ol in

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

~—

1.0 0a 0.4 0.2 0.0 9 D4 ) 0.8 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

Juby 30, 2021

Ui Rev | Communication System Name Group
0 TW [0
10010 CAA | SAR Validetion (Square, 100ms, 10ma) Test
10011 CAB | UMTS-EDD (WCDMA) WCOMA
10012 | CAS | IEEE 802.110 WiFi 2.4 GHz (0SS, 1 Mbps) WUAN
10013 | CAR | [SEE 802119 WIFi 2.4 GFz (DSSS-OFOM, 6 Mops) WLAN
10021 | DAC | GSM-FDO (TOMA, GMSK) GEM
170023 | Dac | GPRSFDD (TDMA, GMSK, TN D) GoM
10024 | DAC | GPRSFOD (TOMA, GAISK, TN 0-1) =303
10025 DAC | EDGE-FDD (TDMA, 8P5K. TN 0) | GSM
(10026 | DAC | EOGE+FDD (TOMA, 8PSK. TN 0-7) | G5M
10027 | pac | GPRS-FDD (TOMA, GAIEK, TN 0-1-2) GSM
10028 | gAC | GPRS-+DD (TDMA, GMSK, TN 0-1-2-3} GSM
10020 | OAC | EOGEFDD (TOMA, BPSK, TN 0-1-2) GEm
10030 | can | IEEE 602.15.1 Blustoomn (GFSK, OH1) Bletoct
10031 | CAA | IEEE BD2.35.1 Blustaoth (GFSK, DH3) Bustoomn
10032 | CAA B02.15,1 Bluetoot (GFSK, DHS) Bhuesaoh
10033 | GAA | IEEE B02.15.1 Blusssoin (PHA-DQPSK. DH1) Bretoot
10034 | can | IEEE B02.15.1 Blusiaoth (PL4-DOPSK. DH3) “Blustoc
10035 | caa | [EEE 802,151 Bluetooth (PU4-DQPSK. DHS) Blustooh
10036 | CAA | TEEE BO2.15.1 Blustocth (6-DPEK, DH1) Bluenoh
10037 | CAA | IEEE 602,15.1 Bluskoolh (B-DPSX, DR3) “Biustoom
10038 | cAA | [EEE 802.15.1 Blusiooth (B-DPSK, DHS) Blustoch
10035 | CAS | COMAZO00 (133TT, RCT) COMAZ000
10032 | cAB | 15-54/ [5-136 FOD (1OMAITDM, PRA-DOPSK, Hatisin) ANEE
10044 | cAn | IS-GVEIATIA-563 EDD (EDMA, EM) ANPS
10048 | CAA | DECT (10D, TOMNFDM, GFSK, Full Siot, 24] DECT
10048 | can | DECT (YHO TOMAFDM, GFSK, Doubie Sict, 12) DECT
770056 | CAA | UMTS-TOO (TD-SCDMA, 128 Mops) TO-SCDAMA
10088 | DAC | EDGE-FOD (TOMA, BPSK, TN 0-1-2-3) GSM
10058 | cAB | IEEE 802,110 WIF) 2.4 GHz (D559, 2 Mbps] WLAN
10080 | cAB | IEEE B02.11b WFI 2.4 GHz (DSSS, 5.8 Mops) WLAN
10087 | cAB | EEE 802,110 WIFi 2.4 GHE (DSSS, 11 MEps) WLAN
| 10062 | CAD | IEEE B0Z,17ah WiFs & GHz (OFDM, © 1Aope) WLAN
10083 | cAD | IEEE 802,118 WiF 5 GHz (OFDM, 9 Mops) WLAN
10084 | cap | IEEE 802 11aM WiF 5 GHZ (OFDM, 12 Mbpa) WLAN
10055 | caD | IEEE B02.11am WiF: 5 GHz (OFDM, 18 Mbps) WLAN
10080 | CAD | (EEE 60Z.118M WiFi 5 GHE (OFDM, 24 Mbps) WLAN
170087 | caD | IEEE 802,11 WIF 5 GHz (OFDM, 38 Mbps) VILAN
4088 | cap | IEEE 802,118/ WiFi 5 GHz (OFDM, 28 Mbps) WLAN
10088 | cAD | IEEE BG2.11am WiFl 5 GHZ (OFDM, 50 Mbps) VLAN
10071 | cAB | \EEE BG2.11g WiF: 2.2 GHz (OSSS/OZ0M, § Mbps) WLAN
10072 | cAS | IEEE BOZ.11g WIFI 24 GHz (DSSS/OFDM, 12 Mbps) WLAN
10073 | cam | IEEE 802.11g WIFI 2.4 GHz (DSSS/0FDM, 18 Mbps) WLAN
10074 | cAB | IEEE BO2.11g Wik 2,4 GHz (DSSS/OFDM, 24 Mbps) WLAN
10075 | cAg | \EEE 80a.11g Wik 2.4 GHE (0SSS/OFDM, 36 Mops) VAN
10078 | cAB | IEEE B02.11g WiFs 2.4 GHz (DSSSI0FDM, 43 Mbps) VWLAN
10077 | CAB | IEEE BUZ 11g Wir 2.4 GHz (DSSS/OFDI, 54 Mbps) WLAN
10081 | CAB | COMAZDI0 (DATT, RC3) COMAZON0
10082 | GAB | 15-54/ IS-136 FOD (TOMAFDM, PIA-DGPSK. Faivae) ANPS
10080 | Dac | GPRSFOD (TOMA, GMSK, TN 0-4) GSM
10087 | cac | UMTSFDD (HEOFPA) VICDMA
10088 | pAC | UMTSF0D (HSUPA, Subkest 2) WCDMA
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(10085 | cac | EDGE-FOD {1DMA, BPSK, TN 04} GSW 855 [ 296%
10700 | CAC | LIE-FOD (SC-FOMA, 1007% A&, 20 MHz. QPSK) TEFOD 587 | :96%
F10107 [ CAB | LTE-FOD (BCFDMA, 100% RS, 20 MAz 16-0AM) LTEFDD 642 | £96%
10102 | cAg | LTE-FOD (SC-EOMA, 1009 B8, 20 MHz. 6+GAM) LTEFDD 660 | £96%
10103 | OAC | LTE-TOD [SC-FOMA, 100% RS, 20 IHz. QPSK) LTE-T0D 929 | +956%
10904 | CAg | LTE-TDD (SCFOMA, 100% RS, 20 MHEZ. 16-CAM) LTEYGOO 637 | 296%
10105 | GAE | LTE-TOD (SC-FDIA, 100% S8, 20 MHz. 64-0AM) LTE-TOD 1007 | =96%
0108 | CAE | LTE-FOD (SCFDMA, 100% RS, 10 MHz, QPSK) LTE-FOD 580 [ %96%
10708 | CAG | LTE-FOD (SC-FOMA, 100% R, 10 MHZ 16-GAM) LTEFOD 643 | t98% |
10110 | GAG | LTE-FDD (SC-FOMA, 1000 BE, § MHz, QPSK] LTE-FOD 8§78 | t96%
10111 | CAG | LTE-FOD (SC-FOMA, 100% R, & MHz, 16-QAM) UTE-FOD 6424 | £58%
1112 | CAG | LTE-FOD (SC-FOMA, 100% R8, 10 MHE GA-0AM) LTE-FOD €50 | t08%
10113 | CAG | LTE-FOD (SC-FOMA, 1007 88, 3 MHz, B4-CGAM) LTE-FOD 662 | t00%
10114 | caG | IEEE BOZ.11n (HT Greenfiek!, 13.5 Mbps, BPSK) WLAN 810 | +t96%
10115 | caG | IEEE 802.11n (HT Greenfiei, B1 Mbpe, 16-0AM) WLAN BAG | +86%
10116 | CAG | IEEE BOZ11n (HT Groenficis, 138 Mops, BELIAM | WLAN 815 [ t96%
10717 | CAG | IEEE B0Z.11n (HT Mued, 13 5 Mbps. BPSK) VAN BO7 | t86%
10116 | GAD | EEE 802,110 (HT Mizad, 81 Mbps, 16-QAM) WLAN B50 | 06 %
10116 CAD | IEEE BO2.11n (MT Mived, 135 Mops, £4-GAM) WLAN B13 | £t86%
10740 | cAD | LYE-FDO (SO-FOMA, 1007% RB, 15 MHZ 16-0AM) LTE-FDO 649 | t96%
1141 | cap | LTE-FOD (SC-FOMA, 1000 RS, 15 MHz. 64-0AM) 7E-FOD 653 | tB86% |
10742 | CAD | LTE-FOD (SCTOMA, 100 RB, 3 MHz, QPSR) LTE-FO0 573 | +956%
10143 | cap | LTE-FOD (SG-FOMA, 100% 18, 3 MHz, 16-QAM) LTE-FDO 635 | +66%
1144 | cAC | LTE-FOD (SCFDMA, 1000 REB, 3 MHz, 64-CAM) 7E-rDD 665 | +86%
10148 | cac | LTE-FOD (SCFOMA, 100% RB, 1.4 MHz, OPSK) LTEFOD 576 | £t06%
10146 | caC | LTE-FOD (SC-FOMA, 100% RS, 14 MHZ 15-QAM) LTE-FOD 841 | +86%
WNaT | cAC | LTE-FOD (SC-FOMA, 100%% RS, 14 MHz, BE-GAM)| LTE-FOD 672 | +tB6%
10748 | cag | LTE-FOD (SCEOMA, 50% 1B, 20 MHE, 16-QAM) | LYEFOD 842 | £06%
10150 | cAE | LTE-FOD (SC-FOMA, 50% RB, 20 MHZ, 64-QAM) LTE-FOO 660 | £06%
10157 | CAE | LTE-TOD (SC-FOMA, 50% RB. 20 MHz, GPSK) LTE-T00 028 | t06%
10752 | CaE | LTE-TOD (SC-FOMA, 50% RB. 20 MHE, 16-0AM) LYE-To0 952 | t06%
10753 | cag | LTE-TOD (SCFOMA, 50% RE. 30 M5z, 64-QAM) LTE-T00 1005 | £+86%
10784 | CAF | LTE-FUD (SCTOMA, 50% 1B, 10 MHz, QPSK) LTE-FOD 575 | t06%
10155 | carF | LTE-FOD (SC-FUMA, 50% RB, 10 MHz, 16-GAM) LYE-FHO 643 | t0.6%
10156 | CAF | LTE-FOD [SC-FOMA, 50% RE. § MHz, GP5K) LFE-FOO 579 | t95%
15T | CAE | LTE-FOD (SCF0OMA, 50% RB. 5 MMz, 16-0AM) 7E-FDO 640 | 06 %
| 10758 | CAz | LTE-FOD (SC-FOMA, %0% 1B, 10 MHZ, S4-GAM) LTEFOO 662 | t956 %
10135 | cAG | LTE-FDD (SCTOMA, 50% RB, 8 MHz, BE-GOAM) LTE-FDD 656 | 086 %
70180 | cag | LTE-FDD (SCFOMA, 50% RB, 15 MHz, OPSK) LTE-FOO 582 | t06%
1W16% | CAG | LTE-FOD (SC-FOMA, 80% RB, 18 MHz, 16-QAM) LTE-FOO 641 | £06%
10162 | caG | LTEF0D (SC-FDMA, 60% RB, 16 MHz, 64-0aM) LTE-FOD 650 | t86%
170766 | CAG | LTEFDD (SC-FOMA, 50% RB, 1.4 WHZ, OPSK) LTE-FOD 540 | +06%
10167 | cAG | LTEF0D (SCFDMA, 0% RB, 1.4 MHz, 16-0AM) LTEFOD 621 | +96%
| 70788 | cAQ | LTE+0D (SC-EOMA, 50% /8, 1.4 MHz, B4-0AM) T LTEFOD 679 | +06%
90189 | caG | LTEFDD (SC-EDMA, 1 BB, 20 MHz. OFSK) LTEFOD 573 | 06 %
0170 | cAG | LIESD0D [SC-FOMA, 1 RB. 20 MHz. 16-QAM) | LTEFOD 652 | +96%
10171 | GAE | LTE-FDD (SC-FOMA, 1 HB, 20 MHZ BA-0AM) LTEFDD 649 | £9.6%
10172 | CAE | LTE-TOD (SC-FDMA, 1 RB. 20 MHz. GPEK) LTE-TOD 921 | +98%
10173 [ CAE | LIE-TDD {SG-FOMA, 1 RB. 20 MHz 16.QAM) LTE-T0D 948 | £96%
10174 | CAF | LTE-TDD (SC-FDMA. 1 BB, 20 Mz, G+QAM) LTE-TOD 1025 | 296%
TI0178 | CAF | L1E-FOD (SG-FDMA, 1 RB. 10 MHz. GPEK) LTE+DD 572 | 296 % |
10176 | GAF | LIE-FDD (SC-FDMA, 3 RB, 10 2. 16-GAM) LTEF0D 652 | +96%
10177 | GAE | LTE-FDD (SC-FOMA, 1 RB. § MHz, GPSK) LTEFDD 573 | £90%
[ 10178 | CAE | LIE-FDD (SC-FDMA, 1 RB. 5 MHz, 16-QAM) LTEFDD 652 | 296%
[ 70179 | aaz | LTE-FDD (SC-FOMA. 1 HB. 10 M-z 6-0AM) LTEF60 650 | £06%
[T0180 | CAG | LIE-FOD (SG-FOMA, T RB. 5 MHz, BA-GAM] LTEFDD 650 | £96%
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10181 | CaG | LTEFDD [SC-FOMA, | 88, 15 MHz, GPSK) LTEF0D 572 | 298%
10782 | CAG | LTE-FOD [SC-FOMA, 1 RB. 18 Wiz, 16-GAM) R 652 | 296%
10183 | GAG | LIEFDD (SC-FUMA, 1 RB. 15 WHz, B4-OAM) LTE-+DD 650 | =96%
10184 | CAG | LIEFDD (SC-FOMA, 1 BB, 3 MHz, QPSK) LTEF0D 8§73 | z96%
10185 | CAl | LIE-FDD (SC-FOMA. 1 RB. 3 MHz. 16-GAM) LTE-FOD 651 | £0.6%
10185 | CAG | LTE-FDD (SC-FOMA, 1 B, 3 MFZ, BA-QAM) LTE-FOD 650 | t96%
10187 | CAG | LTE-FDD (SC-FOMA. 1 RE, 1,4 M-z, QPSK) LYE-FDOD 5.7 | 06 %
10168 | CAG | LIE-FDD (SC-FOMA. 1 RB, 1.4 MHz, 16-GAM) LTE-FDO 852 | +06%

(10188 | GAE | LTE-FDD (SC-FOMA. 1 RB, 1.4 MHZ, 54-0AM) LTE-F00 650 | =06%
10183 | cAE | IESE 802.17n (H7T Greanfisic, 6.9 Mbps, B55K) WLAN 803 | £06%

| 10184 AAD | |EEE 302.11n (HT Greenfieid, 29 Mops, 16-QAM) WLAN B12 | +806%

10186 | GAE | IEEE BA2.11n [HT Greanfieia. 65 Wops, B4-GAM) WLAN 821 | 086 %

T10188 | CAE | IEEE 832,110 {HT Mixad, 6,6 Mbps, SPEK) WLAN 810 | z06%
10187 | aag | IEEE 802,19 (HT Mixad, 36 Mbps, 16-QAM) WLAN 813 | £96%

L CAF | IEEE BO2.11n (HT Mixed, 55 Mbps, B4-GAM) 627 | 86 %
10218 | caF | IEEE B0Z.11n(HT Mix=d. 7.2 Mbps, BPSK) WUAN BD3 | £86%

10220 | AaF | IEEE 802,110 (HT Mixed, 433 Mbps, 16-GAM) WLAN 813 | +06%
W27 | CAC | IEEE BO2.11n (HT Mixad, 72.2 IM0ps, E4-GAM) VLAN B27 | t06%
10222 | cac | IEEE B02.11n (HT Mo=d, 15 Mbps, BPSK) WLAN BOE | <96 %
10223 | cap | IEEE B02.11n (HT Mixsd, 90 Mbps, 16-0AM) WLAN B4B | £96%
10228 | cAp | IEEE 802.11n (HT Maed, 150 Mbpe, 64-08M) "VALAN BOB | £86% |
10225 | CAD | UMTSF00 (HSPAS) WCDMA 587 | 290 %
10726 | GAD | LTE-TDD (SC-FOMA, 1 AB, 1.4 MRz, 16-QAM) (TE-TOD 943 | £88%
10227 | cAD | LTE-TOD (SCFDMA, 1 RE, 1,4 MHz, BE0AM) CLTETOD 1026 | 29.6%
102268 | cAD | LTE-TDD (SL-FDMA, 1 RB, 1.4 MMz, OPSK) LTE-T0D 922 [ +98%
10220 | DAC | LIE-TDD {SC-FDMA, 1 B8, 3 MHz, 16-0AM) LTE-T0D 943 | 286%
10230 CAC | LTE-TOD (SC-FDMA, T RE, 3 MHz, 83-0AM) LTESTDD 025 | :96%

W23 | cac | LTE-TDD (SC-FDMA, 1 88,3 MRz, GPSK) LTE-TDD 919 | 498%
10222° | cAD | LTE-TOD (SC-FDMA, 1 RE. 8 Wiz, 15-QAM) LTE-T0D 948 | 295%
10233 | CAD | LIE-TDD (SC-FDMA. 1 RB. § MHz, BLGAM) LTe-T00 1025 | £9.6 %

| 10234 CAD | LTE-TDD (SC-FDMA 1 RB. 5 MRz, GPSK) LTE-T0D a1 £96%

[10235 | cAD | LTE-TDD (SC-FDMA, 1 RE, 10 MHz, 16-0AM) LTE-TDD 948 | 206 %

{10238 | CAD | LTE-TDD (SC-FOMA. 1 RB, 10 MHz, B4-0AM) [R=8v0) 1025 | £9.6 9%

10237 CAD | LTE-TDO (SC-FDMA, 1 RE, 10 MHz, QPSK) LTE-TDD 921 | 286%
10238 | CAB | LTE-TDOD (SC-FDMA. | RB, 18 MHz, 16-GAM) LTE-TOD 948 | 296 %
10239 | CAB | LTE-TDO (SC-FOMA, | RB, 15 MHz, 83-0AM) LTE- 10D 1025 | £90%
10240 | cag | LTE-TOO (SC-FDMA, | RE, 15 MHz, QPSK) LTE-T00 821 | 86%

110241 | cag | LYE-TO0 (SC-FDMA, 50% RB. 1.4 MHz. 15040 LTETDS 082 | 06 %
10747 | CAD | LTE-TDO (SC-FOMA, 50% RB, 1.4 Mz, B4-OAM) OE-100 988 | +906%
10241 | cAD | LIE-TDD (SCTDMA, 50% RB, 1.4 1AHz. QPSK) TTET00 946 | t096%
10244 | cap | LTE-TDD (SC-FOMA, 50% RB. 3 MHz, 16-0AM) CTE-T00 1006 | £96%
10245 | Cag | LTE-TDD (SC-FOMA, 50% RB, 3 MRz, B4-0AM) LTE-T00 10.06 | £96 %

70248 | GAG | LTE-TOD (SC-FOMA, 50% RE, 3 MRz, GPSK) LVE-TD0 930 | +06%
10247 | GaG | LTE-TOD (SC-FOMA, 50% 1B, 5 MHz. 18-QAM) LE-T00 881 | +06%
10248 | CAG | LTE-TOD (SCFDMA, 80% KB, 5 MHZ, G4-0AM) (TE-T00 1008 | £96%
10249 | cAG | L1E-T0D (BC-FDMA, S0% RB, 5 MHz, GESK) | LTE-T0D 829 | 206%
10250 | CAG | LTE-TDD (SC-FDMA, 50% B, 10 MFEZ, 16-0AM) | =100 981 | +96%
10251 | CAF | LTE-TDD (SC-FOMA, 50% RS, 10 MHz, 54-QAM) LTEH0 1017 | +96%

10252 | caF | LTE-TDD (SC-FOMA, 50% RS, 10 Mz, GBSK) LTE-T0D 824 | +96%
10253 | CAF | LIE-TDD {SC-FDMA. 50% R&, 15 iz, 15-QAM) LTE-T0D 890 | +96%
10254 | cAB | LTE-TDD (SG-FDMA, 50% RB, 15 MHz. BA-GAM) LTE-TDD 1014 | 0.6 %
10255 | cap | LTE-T DD (SC-FOMA. 50% AB, 15 Mz, QPSX) LTE70D 920 | :98%
10256 | CAB | LIE-1DD (SC-FOMA, 100% RB, 1.4 MHz, 16-GAM) LTE-TDD 996 | =95 %

10257 | cAD | LTE-TDO (SC-FOMA. 100% RB, 1.4 MHz, G4-CAM) LTE-TDD 1008 | £96%
10258 | CAD | LTE-TDO (SC-FOMA. 100% KB, 1.4 MHZ, GPSK) LTE=00 93¢ | 2688 %
10258 | cap | LTE-TDO (SC-FOMA. 100% RS, 3 Mz, 16-0AM) LTETES 998 | z06%
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10260 | CAG | LTE-TDD (SC-FOMA. 100% RB, 3 MHZ 84-GAM) LTETDO 997 | tB6%
10261 | cAG | LTE-1DD (SC-FOMA. 100% RB, 3 MHz. QPSK) LTE-TDD 824 | £t86%
1262 | cac | LTE-TOD(SC-FOMA 100% RB, 5 MHz, 15-QAM) LTE-T0D 983 | t96%

| 10263 | CAG | LTE-TDD {SC-FDMA, 100% R, § WAz, 64.GM) LTE-TDD 1016 | +86%
10264 | CAG | LTE-TDD (SC-FDMA. 100% RB, 5 MHz. QPSK) CE-T00 923 | t06%
10265 | cag | LTE-TDD (SC-FDMA, 100% RB, 10 MRz, 18-GAM) LYETDD 882 | +t86%
10266 | CAF | LTE-TDD (SC-FDMA, 100% 8, 10 MRz, 54-QAM) (B 1007 | t956%
10267 | CAF | LIE-TDD (SC-FDMA, 100% RE, 10 MRz, GPSK) TE-10D 930 | £t96%
10268 | caF | LTE-TDD(SC-FDMA, 100% RB, 15 Mz 16-QAM) LYE-TEO 1006 | +t88%

70269 | caB | LTE-1DQ (SC-FOMA, 100% RA, 18 MRz, 64-0AM] TE-T00 1013 | £86%

[ 10270 | caB | LTE-TDOD (SC-FDMA, 100% RS, 15 MHz, QFSK) TE-T00 058 | +056%

102" | cAR | UMTS-FDO (HEUPA. Sublest 5, 30PP Re8.10) WCOMA 487 | 96 %
10275 | CAD | UMTS-FDO (HSUPA Sublest 5, SGPE Reib 4] WCDWA 306 | +06%

T10277 | CAD | PHS (QFSK) PHS 181 | £06 %

(10276 | cAD | PHE (QPSK, BV B54MHz, Roilof 0.5) PRS 181 | :06%

70279 | CAG | PHS (QPSK, W B64MHz, Roliol 0.38) PRS 1218 | t86%

[ 1020 | cac COMAZID), RCT, SO55, Full Rate COMAZOC0 391 | £t86%

10287 | cAg | COMAZO0O, RC3, 5055, Full Fate COMAZO00 346 | £98%

{10282 [ CAG | COMAZ000, RC3, S032, Full Rate COMAZO00 338 | t06%
10283 | CAG | COMAZ000, RC3, 503, Full R COMAZ000 350 | t06%

710255 | cag | COMAZ00, RCT, 504, 178 Rate 25 1 COMAZI0A 7240 | £95 %
10207 | CAF | LTE-FDD (SC-FDMA, 507 RE, 20 MHz, QPSK) LTE-+DD 581 | D6 %

[ 10286 | CAF | LIE-FDO (SG-FOMA. 50% 5. 3 MHz, Q28K) LTE-FDO 57¢ | 06%

10200 | CAF | LTE-FDO (SC-FOMA, 50% AB. 3 Mz, 16-GAM) LTE-FOO 839 | 5.5 %
10300 | cac | LTE-FDOD (SC-FOMA. 50% RB., 3 MHz, 64-QAM) L7E-FDO 660 | £06%

10501 | cac | IEEE 802, 10a VAIMAX (22.18, 5mie. 10MHZ, QPSK, PUST) VIAX 1203 | £0.6%
10302 | caB | IEEE BOZ 168 VAMAX (23:18, Sens, 10MAZ. GFSK, PUSG, JGTRL) | VAMAX 1257 | £06%
10303 | caB | IEEE 802,16 VIMAX (31:15, 5ms, 10MRZ B20AM, PUSC) | VIMAX 1252 | +B6%
10304 | GAA | IEEE B02.18e VAMAX (2418, 56, 10MHZ BAQAM, PUSC) VAMAX 11856 | +t06%
10305 | CAA | IEEE BOZ 166 VAMAX (31:15, 10ms, 10MHz, BAGAM, PUST) VAMAX 1524 | +B6%
10306 | GAA | IEEE 802 16e WIMAX (20.18, 10ms, 10MHz, BACAM, BUSL) VATAY, 1467 | +06%

10307 | AAB | IEEE B02.100 WIMAX (29-18, 10ms, 10MHz, GPSK, PUSC) VAAX 1440 | +56%
10308 | AAR | IEEE 802,168 VAMAX (29:18, 10ms, 10MHz, 100AM, FUSGC) VANAX 1446 | +t86%
103058 | AAB | JEEE 802, 160 VIMAX (£9:18, 10me, 10MHz, 160AM,AMC 2x3) VAMAX 1458 | t0.6%
10310 | AAB | \EEE BO2.18e WIMAX (29,18, 10ms, 10MHZ, GPSK, AMC 2x3 VATARX. 1457 | £06%
10317 | AAB | LTE-FUD (SC-FOMA, 100% RS, 15 MHz. QPSK) T E-FDOD 606 | t96%
10313 | AsAp | DEN 13 DEN 1051 | t06%
10314 AAD | DEN 16 QEN 1348 | £96%
10315 | AaD | 'EEE 802,110 Wi 2.4 GH2 (DSSS, 1 Mops, 98¢ 6o) WLAN 171 | t96%
10316 | AAD | 'EEE B02.11p WIFI 4.4 GHx (ERP-OFDM, 6 Mbps, 96ps do) VAN B | £96%
10317 | AAA | TEEE 802,112 Wik 5 Gz (OFDM. 6 Mops, 9opc 62) WUAN 836 | t06%
10352 | AAA | Pulse Wavatorm (2002, 107) Tenanc 1000 | +956 %
10353 AAA | Pulse Waveloem (200Hz. 2070%) Genaric 6.9 +t56%
10354 | aAA | Pulse Wavaform (200HZ, A0} Banarno 368 | t96%

10355 | AAA | Puise Wavatorm (200Hz, 609 Gananc 272 | t96%
10350 | AAA | Puise Wavetorm (200H, 809%) Genanc 087 | +90%
10387 AAA | QPSK Wavalorm, 1 MHz Qenaric 5.10 +96%

0385 | AaA | OFSK Wivetorm, 10 MHz Ganeric 5§22 | 296%
10388 | AAA | G4-QAM Wavelor, 100 kHz Ganeic 637 | z95%
10389 | Ann | B4-QAM Wavelorm, 40 MHZ Ganerio 627 | +96%
10400 | AaD | /EEE 802.118c Wik (20MHz, B4-0AM, 98pc de) WLAN 837 | 298%
10401 | Aap | IEEE 802.11ac WiFi (40MHz, BA-OAM, B8pc do) WLAN 860 | £96% |
10402 | anA | |EEE B0Z.17ac WiFI (B0MHz, 64-GAM, 98¢ de) WUAN 853 | £96%
10403 | AAB | GOMAZO00 (1xEV-DO, ey, 0) COMAZ000 376 | £96%
10404 | A3 | COMAZO00 (1xEV-0O, Aav, A COMAZ000 377 | 296%
10408 | AAD | COMA000, RC3, SO0, SCHD, Fall Rale COMAZG00 522 | £96%
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10410 | A& | LTE-TOD (SC-FOMA, 1 RS, 10 MAz, OPSK, UL SUbe2.3.4,7.8.8] | LTE-TOD TB2 | £96%
10474 | AAA | WLAN CCOT, Ba-QAM, d0MMz N Geratic 854 [ 296%
10418 | AAA | IEEE 802,116 WIFi 2.4 GRZ (DSSS, | Mbps. 98pc ¢o) VWLAN 154 | £96%
10916 | A | IEEE BO2.11g WiFs 2.2 GHz (ERP-OFDM, 6 Mops, 9800 4c) WLAN 823 | +96%
10417 AAA | TEEE BO2.11ah WiF 5 GHz {OFDM, 8 Mops, 95ps de) WLAN 823 | £98%
T0EE | AAA | IEEE B00,11g WIF 2.4 GHz (DS59-0FDM, 6 Mape. 06z, Long) WOAN (5] $86%
10418 | AAA | IEEE B02.11g WIFI 2.4 GHz (DSSS-OFDM, 8 Mbps, 68pc, horll | WLAN 819 | t96%
10422 | AAA | JEEE BOZ 110 (HT Greeaneld, 7.2 Mops, BPSK) VAN 837 | :96%
10423 | AAA | IEEE 80Z.11n (HT Greentisio. 43 3 Mtos, 15-QAM) VILAN 847 | £96% |
10928 | AAE | IEEE BOZ.11n (HT Graenfiel, 72,2 Mbps, B4-GAM) WLAN 840 | £96%
10425 | AAE | IEEE 802.11n (HT Greenliels. 15 Mops, BPEK) WLAN BA1 | £t90%
10426 | AAE | IEEE 802,110 (HT Groenliaio, 90 Mops. 16-0AM) WAN BAS | +96%
10427 | AABR | IEEE B02.11n (HT Greesiols. 160 Mbps, B4-QAM) WLAN BA1 | t96%
10430 | AAB | LTE-FDD (OFDMA. S MRz, E-TM A1) LTE-Fo0 B8 | +t90%
10437 | AAC | LTE-FDD (OFDMA, 10 Mz, E-TM 3,1) LTE-FDO B3 | +96%
10432 | AAB | LTE-FOD (OFDMA. 15 Mz, E-TM 2.9) E-F00 B34 | +06%
10433 | AAC | TE-FOD (QFOMA. 20 MFIZ, E-TM 3.7] LTE-FDO B34 | +86%
10434 | aaG | W-COMA[BS Tast Model 1, 64 DPCH) WCDMA 860 | +88%
10438 | AAA | LTE-TOD (SCFOMA, 1 Ra, 20 MHz, QPSR UL Sub) TE-100 782 | t96%
10847 | AAA | LYE-FOD (OFDMA, 5 MHZ E-T1 3.1, Clioping 4456) [FE-FDO 756 | t06%
10448 | AAA | LTE-FOD (OFDMA, 10 MHz, £-TM 3,1, Clippin 44%) LTE-FDD 753 | t06%
10440 |AAC | LTE-FDD (OFDMA, 15 Wiz, £-TM 3.1, Cliping 447%) L7E-FDO 751 | 00 %
TIN50 | AAA | LTE.FOO (OFDMA, 20 MHE. E-TM 3,1, Clipging 447%) LTE-FDO TAB | £06%
10457 | AAm | V-COMA (BS Tast Model 1, 64 DPGH. Gipping #4%) WCOMA 758 | £86%
1483 [AnC |V \(SqUaTe, 10ms, 1ms) - Tasl 1000 | t06%

TM56 | AAG | IEEE 802.1%ac WIF| { 1E0MHzZ, 54-QAN, 99pc AC) WLAN BBl | t0B6%
10457 | AAC | UMTS-FDD (DC-HSDPA) WCOMA 662 | +06%
1458 | AAC | COMAZO00 {1xEV-DO, Rew, B, 2 carriers) CONMAZO00 655 | £0.6%

"IMSE | AAC | COMAZ000 [1%EV-DO, Rov. B, 3 camars) COMAZOGO 825 | t56%
10460 | AAC | UMTS-FOD (WCDWA, AMR) WCDMA 236 | t06%
10481 | Aac | LYE-TOD (SC-FOMA 1 RS, 1.4 MRz, GPSK, UL Sub) LTE-TDD 782 | t96%

10452 | AAC | LTE-TOD (SCFOMA, 1 RS, 1.4 MHz, 16-0AM, UL Sub) LTE-T00 830 | 06 %
10483 | AAD | LTE-TOD (SC-FOMA, 1 RS, 1.4 MHz, 54-0AM, UL Sub) LE-T00 856 | t06%
M6 | AAD | LTE-TDD (SC-EOMA, 1 B3, 3 MHz, OPBK, UL Sub) ETDO 782 | t06%
1M65 | AAC | LTE-TOD (SC-FOMA, 1 RS, 3 MMz, 16-QAM, UL Sub) LTE-TOO0 832 | +88%
10468 | AAC | LTE-T0D (SCFOMA, | RS, 3 Mz, 84-CAM, UL Sub) LTE-TDO BST | t96%
10467 | AAA | LTE-TDD (SC-EOMA, 1 RS, 5 tHz, QPSK, UL S00) LTETDO 782 | t96%
10488 AAF | LTE-TOD [SC-FOMA, 1 RS, 5 MMz, 18-GAM, UL Sub) LYE-TDO 832 | £06%

(10488 | AAD | LTE-TDD (SC-EDMA, 1 RS, 5 MHz, 64-QAM, UL Sub) LTE-TDO BSE | t56%
10470 | AAD | LTE-TOD (SC-FOMA, 1 BB, 10 MHz, GPSK, UL S0b) ET00 782 | t06%
10471 | AAC | LTE-TOD (SCTOMA, 1 RS, 10 MHz, 16-QAM, UL Sub) LFE-T00 B31 | t66%
10472 | AAG | LTE-TOD (SC-FOMA, 1 RS, 10 MHz, 64-QAM, UL Sub) LTETDO 857 | t96%
10473 | AAA | LTE-TOD (SC-FOMA, 1 RB, 15 MHz, OFSK, UL 50b) E-T00 782 | t06%
10478 | AAC | LTE-TOD (SO-FOMA, 1 RS, 15 MRZ, 18-0AM, UL Sut) FET00 832 | +t056%
10475 | AAD | LTE-TDD (SC-FOMA, 1 A5, 15 MHz, 54-QGAM, UL Sub) ETDO 657 | t06%
10477 | ANC | LTE-TOD (SC-FOMA, 1 RS, 20 MHz, 16-GAM, UL Sub) LE-T00 832 [ +06%

10478 | AAC | LTE-TOD (SC-FOMA, 1 RS, 20 MRz, 63-GAM. UL Sub) [TE-T00 B5T | t96%

0478 | AAC | LTE-TDD (SC-FOMA, 50% BB, 1.2 IaHz QPSK, UL Sub) LTE-TDO 774 | t08%
10480 | AAA | LTE-TOD (SC-FOMA, S50% RB, 1.4 MHz, 16-GAM, UL Sub) LTE-TO0 B8 | £06%

0481 AAZ | LTE-TOD (SC-FDMA, 8% RB, 1.4 IAHE, 64-QAM, UL Sub) LTE.TDO BA5 | +968%
10482 | pAA | LTE-TDD [SC-FDMA, 50% RB, 3 Miaz, OPSK, UL Sub) L E-T00 Tt | £98%

| 0483 | AAA | LTE-TDD (SC-EDMA, 50% KB, 3 MRz, 16-0AM, Sub) LYETG0 839 | t96%
10453 | AAB | LTE-TDD (SC-FOMA, 50% REB, 3 MHz, 54-QAM. UL SuD) LTE-T00 BAT | +96%

90385 | aaB | LTE-TDD (SC-FOMA, 50% RB, 5 MR, GPSK, UL 5ub) UTE-T0D 758 | £96%
10488 | Aag | LTE-TDD (SC-FOMA, B0% KB, 5 Mz, 16-CAM, UL Sub) LTE.TOD 838 | +96%
10087 | AAC | LIE-TDD (SG-FDMA, 50% 1B, 3 Mz, B&-GAM. UL Sib) 0D 860 | 296%
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10485 | AAC | LIE-TDO (SC-FOMA, 50 RB. 10 MMz, QPSI, UL Sab) LTE00 770 | $90%
10288 | aac | LTE-TDO (SC-FOMA, 50% RB, 10 Mz, 16-0AM, UL Sub) LTETDD TB31 | +66%

10480 | AAF | LTE-TDO (SC-FOMA, 0% RB, 10 MHz, 84-GAM, UL Sub) E-TO0 854 | +956%
10487 | AnF | LIE-TDO (30-FOMA, 50% RB, 15 Mz, QPSK, UL Sub) (TE-TOD 774 | 296%
1482 | AaF | LTE-TDO (SC-FOMA, 50% RB, 15 Mz, 16-QAM, UL Sub) TE.T00 841 | 228 %

10403 | AAF | LTE-TDO (SCFOMA, 50% BB, 15 Moz, B&GAM, UL Sub) G ETD0 655 | :66%
10484 | AAF | LTE-TDO (SC-FOMA, 50% RD. 20 MHE, QPSK, UL Sub) LTET00 772 | 290%

70485 | AAE | LIE-TDO (SC-FOMA, 53% RB. 20 Moz, 16-0AM, UL 5ub) LTETDD B37 | t96%
10466 | AAE | LTE-TDD (SC-FOMA, 505 RB, 20 Mz, B4-QAM, UL Sub) LiE-T0D 858 [ £00%
1M37 | AAE | LIE-T00 (SC-FOMA, 100% RS, 1.4 MRz, OPSK, UL Sub) LTE-T0D 767 | t96%

[TM88 | AAE | LTE-TOD (SCFOMA, 100% RS, 1.4 WAz, 160, UL SuD) LTE-T00 840 | +956%
10296 | aac | LYE-TOO (SCFOMA, 100% Ra, 1.4 MMz, B4-0AM, UL Sub) LTE-TOD 858 | +96%

V0500 | AAF | LTE-TDO (SC-EOMA, 100% RS, 3 MHZ, OPSK, UL 8) LTE-TOD 767 | t86%

10507 | AAF | LTE-TDD (SC-FOMA, 100% RS, 3 MHz, 16-QAM, UL Sub) E-T00 844 | £06%
10802 | AAB | LTE-TDO (SC-FOMA, 100% RS, 3 MHz, 84-GAM, UL Sub) LTE-ToD 832 | 96%

10803 | AAB | LIE-TOD (SC-FOMA, 100% K8, & MHz, GPSK, UL Sib) LTETOD 772 | £96%
10504 | Aag | LTE-TOD (SCFOMA, 1007 RS, 5 MHz, 10-GAM, UL S0b) LTE-100 831 | t56%
10505 | AAC | LIE-TDO (SGFOMA, 100% RS, 5 MHE, 84-QAM, UL Sub) LTE-TOD B52 | +96%

710506 | AAC | LTE-TOD (SC-FOMA, 1007 R, 10 MHZ OPSK, UL Sub) LTE- 100 774 | 186 %

[10507 | AAC | LTE-1D0 (SCFOMA, 1007 RS, 10 MHZ, 16-0AM. UL S10) FET00 835 | +06%

0506 | AAF | LTE-TDO (SC-FOMA, 100% RS, 10 MHZ 64-0AM, UL Swb) LTE-TDO B55 | t06%

70508 | AAF | LTE-TDD (SCFDMA, 100% RS, 15 Mz QPSK, UL Sub) ET0D 709 | +t06%

10510 | AaF | LTE-T00 (SCFOMA, 100% RS, 15 MHz. 16-0AM, UL S00) LTE-T0D BA3 | +06%
10511 | AAF | LYE-TDO (SC-FOMA, 1007% RB, 15 MHZ 64-GAM, UL 8i2) LTE-TOD 851 | t06%

AT | AAE | LTE-TOO (SC-FOMA, 100% RS, 20 MHz. GFSK, UL Sab) LTE-TDD " 7.74 | t06%
10513 | AaF | LIE-TDO (SC-FOMA, 1007% RS, 20 MHz. 16-COM, UL 5uB) LTE-TOD 842 | t06%
10514 | Aag | LTE-TOD {SC-FDMA, 100% RB, 20 MHz 64-QAM, UL Sub) LTETO0 BA5S | +96%
106816 | AAE | IEEE 802.11b WiF3 2.4 GHEz (DSS6S, 2 Mops. 89pc 0a) VWLAN 150 | t06%
10518 | AAE | IEEE BOZ.110 WA 2.4 GHZ (D555, 5.6 Mbps, 980c de) VAN 157 | +06%
10617 | aaF | IEEE 802.11b WIF 2.4 GHz (DSSS, 17 Mbps, @3pc de) WLAN 158 | £86%
10818 | AAF | IEEE G0Z.11am Wiri 5 GHE (OFDM, 8 Mops, §6ps 90) VWLAN 823 | +06%

(70518 | aar | IEEE 802.11h WIEs 5 GHz (OFDM, 12 Mbpe. B9pc o) VAN 830 | t56%

10820 | AAB | [EEE B0Z.11&M WiFi 5 GHz (OFDM, 18 Mbps, 99pc 6a) WLAN 812 | t96%
10521 | AAB | IEEE 802.11am WiFi 5 GHz (OFDM, 28 Mbps, B9oc o2) WLAN TOT | t06%
10522 | AR | IEEE BOZ.11aih W & GHZ {OFDM, 38 Mbpe, 89o¢ o) WCAN 845 | £06%
10823 | AAC | TEEE BOZ.11am Wil 5 GHz (OFDM, 48 Mbps. 999¢ 62) | WLAN 808 | 06 %

70520 | Aap | IEEE 602.11ah Wi 5 GHz (OFDM, 54 Mbps, 999¢ 00 WLAN 827 | £06% |

70825 | AAC | TEEE 802.113c WiFI (20M7, MCSD, 899¢ 05 WLAN B36 | +96%
10628 | aaF | IEEE 902.91ac Wirl (20WHE MCS1, 88oc o5} WLAN 842 | t96%

170527 | AaF | IEEE B02.11ac WIFI (20Mz, MCSZ. 8¢ 62 WLAN B21 | +06%
10828 | AAF | IEEE BOZ 11ac WiFi (20MHz, MCS3, #99c 00) WLAN 836 | 196 %

(70528 | par | [EEE 802.118C WIFI (20MHE, MCSA. B8pc de) WLAN 836 | £96% |

70531 | AAE | /EEE B0Z.11ac WiFl (20MHz, MGS6, 9806 03] WLAN 843 | £96%
10832 | AAF | FEEE 802.11ac WiF1 (Z0MHz, MCS7. $9pc 60y WLAN 829 | 296%

| 70533 | AAE | IEEE B02.17ac Wirl (20MHz, MOSB, B6pc oa) WLAN 833 | 296%
10838 | AAE | 'EEE 802.118c WiFl (A0MHz, MCS0, 999C 00) WLAN 845 | +96%
10538 | AAE | IEEE B02.11ac Warl (A0MHE, MGS1, 98pc o) WLAN 845 | 206%
10535 | aarF | IEEE 802.11ac WiFl (40MHz, MCSZ. 98pc da) WLAN 832 | 296%
10837 | AAF | IEEE 802 118C WiFl (A0MHz, MC53, 960 60) WLAN 844 | 98 %
10538 | aar | IEEE B02.170c WET (A0MHZ, MCS4, 88p¢ d0) WLAN 854 | t96% |

0840 | AAA | IEEE S02118C Wl (40MHz, MCSE, 96p0 00) WLAN 839 | 296%
10541 | AAA | IEEE BUZ.11ac VA1 (40MHzZ, MCS?, 96ac do) WLAN 846 | £96% |
10542 | aan | IEEE 802 133c WiE| (40MHzZ, MGSB, 86pe de) WLAN 865 | 296%
10543 | AAC | IEEE 502.17mc VNFi (40MHZ, MCSE, 99ps dc) WLAN 865 | £9.6%
10548 | AAC | IEEE BOZ.11ac VAF| (BOMHZ, MCST, 95p2 do) WLAN 847 | 296%

| 10588 | AAC | TEEE 502 118C Wiri (BOMMZ, WMCS T, 99pc de) WLAN 855 | £96%
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10546 | AAC | IEEE BO211ac WIFI (BUMHZ. IGS2, Bape dt) VILAN B35 [£66%
10547 | AAC | IEEE 802.118¢ VAFI (B0MHZ, MCS3, 89p0 da) VAN 849 | £96% |
10838 | AAC | IEEE BOZ2 1190 WIF) [BUMAZ, MCSA, B8pc dt) WLAN 837 | £06%
10550 | AaC | [EEE 802,1%ac WIFI (B0MHZ, MGCSS, Sbpe dt) WLAN 838 | +96%
10561 | AAC | [ESE BO2.118c Vi) (B0MIE, MCS7, Bdpe dz) WLAN B50 | =06%
10882 | AAC |0 "113c VAET [BUMAZ, WGS9, Bope dc) WLAN 842 | £96%
10553 | AAC | IEEE B2 11ac WIFI (A0MHzZ, MACS9, F9pc dt) WLAN 845 | £06%
[70654 | Aac | EEE BOZ 135z Vel (160MHZ, MCS0. 86p0 6c) WLAN 848 | £06%
[ 10855 | Aac | IEEE B32.17ac VAFI (1GOMHZ, MC51, 990C 06) WLAN B47 | 96 %
10556 | aac | IEEE 80Z118c WiFi (160MHz, MCS2, 99pc tc) WLAN BSD | £96%
70557 | AC | IEEE B02.178C Vil (160MHz, MCS3, 890 de) WLAN 852 | £00%
T10558 | AAC | JEEE B0Z.11ac W (160MHzZ, MCS4, 9900 0a) WLAN 961 | £0.6%
(10560 | AnC | IEEE 902 1186 Wi ( 100MHz, MCSB, 880¢ oz) WILAN 873 | £96% |
TI0881 | AAC | IEEE B0Z 11mc Wirl (160MHzZ, MCST, 89pc 66) WLAN 856 | =006 %
(10562 | AAC | |EEE BOZ.11ac Wil (100MHz, MCSE, G9pc co) WLAN 869 | =86%
U10%63 | AAC | IEEE 802 1180 Wirl (160MHz, MCSE, 880¢ to) WUAN 877 | =96% |
10564 | anc | IEEE 802 11g WiF| 2.4 GHz (D5SS-OFDM, G Mbps, B8pc dc) WLAN 825 | =86%
TI0565 | AAC | IEEE B02.11g WiFl 2.4 GHz (DSSS.0FDM, 12 Miaps, 99ps 1c) WLAN 845 | £96%
10868 | AAC | IEEE 802119 Wil 2 4 GHZ (D59S-OFDM, 18 Mips, 98pc dc) WLAN 813 | £96%
10567 | AAC | JEEE BO2.11g WIFI 2.4 GHz (D5SS-OFDM, 24 Mps, 9900 0¢) WLAN 800 | £96%
10663 | AAC | JECE 80211 WiFi 2.4 GHz (DSSS-OFDM, 36 Mbgs, 95pc 9c) WLAN 837 | £96%
0569 | pac | IEEE §02.17g WiFi 2.4 GHz (DSSS-OFDM, 48 Mbps, 369t 8¢ WLAN 810 | =956% |
10570 | AAC | IEEE B02.11g WIFi 2.4 GH7 (D555-OFDM, 54 Mbgs, 98pc 00) WLAN 830 | 296%
0571 | AAC | JEEE 902.110 WiFi 2.4 GHz (DSSS, 1 Mbps, 90pc dc) WOAN 199 | +96%
10672 | AAC | IEEE 802,116 WiF 2.4 GHz (D555, 2 Mbph, 90pe dc) WLAN 189 | 296 %
10573 | AAC | 'EEE 802.110 WiFi 2.4 GHz (D555, 6.6 Mbps, #opc oo) | WLAN 198 | £96%
V0872 | AAC | [EEE 802110 WiFi 2,4 GHz [DSSS, 11 Mbpe, B0p¢ d0) T WLAN 188 | +96%
190575 | AAC | IEEE 802.11g WIFI 2.4 Gz (OSSS-OFDM, 6 Mops, 90pe 46) WLAN 859 | t36%
10578 | AAC | /EEE 802119 WiFi 2.4 Ghiz (DSSS-OFDM, 9 Mbps, 90pc 06) WLAN 860 | £98%
10877 | AAC | VEEE 802.11g WIF 2.4 3Rz [DSSS-OFDM, 12 fbps. 80pc do) WUAN 870 | +96%
0578 | AAD | 'EEE B02.11g WIF 2.4 GHz (DSS6-OFDM, 18 Mbps. G0pc 8a) WLAN 849 [ 295%
J0579 | AAD | JEEE BOZ. 11 WiFi 2.4 Gz (OSSS-OFDM, 24 Mbpa, S0pc 60) WLAN 830 | £96%
| 90580 | aAD | [EEE 802.11g WiFs 2.4 GFz (D555-OFDM, 38 Mbpe. B0pc 6a) WLAN 876 | t86%
70581 | AAD | 'EEE B02.11g Wik 2.4 GHx (DSS5-OFDM, 48 Mbps. G0pc 03) WLAN 835 [ :96%
10582 | AAD | TEEE 802.11g WIFI 2.4 GHz {DSSS-OFOM, 58 Mbps, 0pc 62 WAN B67 | +06%
10583 | AAD | IEEE B02.11ah WiFI & Gz (OFOM, 6 Mbps, 90pe d2) WLAN 850 | t06%
G884 | AAD | 'EEE 802,118/ Wi 5 GHz (OFDM, § Mbps, 30pa de) WLAN 860 | £96%
10585 | AAD | IEEE 802.11ah Wil 5 GHz {OFDM, 12 Mbps. B0pe o) WLAN B70 | +86%
10586 AAD | 'EEE B02.11ah WiFi 8 Gz (OFDM, 18 Mups. #0pc oc) WLAN 849 +96%
TORET | AAA Taih Wil 5 GRz (OFDM, 24 Mbpa. 90pc dc) WIAN B3 | +58%
10588 | AAA | IEEE B0Z.11a/h Wi 6 Gz (OFDM, 38 Mbpa. 80pc 40) WLAN 878 | +96%
10589 | AAA | IEEE B02.11am Wi 5 Giiz (OFDM, 48 Mops. #0pc dc) WLAN 235 | t96%
108580 | AAA | IEEE 602.11ah WiFi 5 GRZ {OFOM, 54 Mbps. 80pc ac) WUAN 867 | +86%
170581 | AAA | IEEE B02.11n (HT Mixed, 20Mvz. MGSD, 909G o) WLAR 883 | +96% |
10852 | AAA | IEEE G0Z.11n (AT Mixed, 20Mrz. MCS1, B0pc do) WLAN 878 | t96%
10523 AAA | IEEE 802.11n (HT Muxed, 20MHz MCS2, 90pc de) WLAN BEL | :86%
10584 | aas | [EEE B02.11n (HT Maed, 20MHz. MCES, B0pe dey WLAN 874 | t86%
0885 | AAA | EEE 802,110 (HT Mixed, 20MHE, MCS4, B0pe d) WLAN B74 | t86%
10590 | AAA | IEEE 802.11n (HT Mixed, 200H2. MCSS, B0pc dc) WLAN 871 | ton%
190597 | AMA | IEEE B0Z,11n (HT Wexed, 20Miiz. MGS6, 90pe de) WLAN 872 | +56%
10588 | aaA | VEEE 8027 Tn (HT Mixed, 20MHz. MGS7, B0pc dc) WLAN B850 | t50%
50509 | AAA | EEE BUZ11n (HT Mixed, 400z, MCS0, 99pc do) WLAN 879 | t96%
10800 | AAA | IEEE 802.11n (HT Mixed, 40MHZ MCS1, 80pe dc) WLAN BB | £06%
080T | AAA | [EEE 80Z.11n (HT Mixnd, 40MHz, MGS2, Bope dc) WLAN BB2 | +96%
10802 | AAA | TEEE BO2.11n (HT Mixed, S0MHZ, MCS3, Spc de) WLAN 854 | £96%
10803 | AAA | JEEE B02.11n (HT Mixed, 40Nz, MGSH, Bape 06) VAN 803 | +B6%
Certificate No: EX3-7541_Ju21 Page 17 of 23

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIA002-004/4

KP21-06544



http://www.kctl.co.kr/

65 Silsvg-rl;LYeLng)hg gu Report No.:
1 1 1
Suwon-si, Gyeonggi-do, 16677, Korea KR21-SPF0074
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (61) of (86)
www.kctl.co.kr
EX3DVA-SN;7541 Juty 30, 2021
[70804 | paa | IEEE B02.11n (HT Mixed, 40MHz MCSE, B0pc 62 WLAN | B76 [ £t98%
| 10605 ["aaa | TEEE B0Z.11n (HT Wixed, A0Mz, MCSB, B0pc 02) WLAN | 887 | 296%
[10608 | AAC | IEEE 802110 (HT Mised, S0MHE. MCST, B00C B8] WLAN 882 | £06%
[70607 | AAC | IEEE B02.11ac Wi (20MHE, MCS0, 80pe 4c) WLAN 864 | £96%
| 10808 | AAC | IEEE BOZ 11ac WiF| (20MAzZ, MCS1, 80pe do) WLAN B77 | +986%
10808 | aac | IESE BOZ.11ac Vi (20MHz, M52, 90pc 4 WLAN BST | £06%
{10690 | AAC | IEEE BOZ.11ac VWFT (20MRE, MCS3, 90pe de) WLAN BTE | t00 ™
10611 | AAC | IECE BOZ11ac WiF| (20MRZ, MCS4, 990G de) WLAN B70 | £86%
10612 | AAC | IEEE 802 118 VAel (20MIz, 1MCSS, 90ps dt) WLAN BE77 | 06 %
10613 | AaC | IEEE BOZ.11ac VAR [20MAz, WSS, Sape dc) WLAN BEB4 | 0B %
10014 | AAC | IEEE BO2.1120 WIF| (20MHz, MGCS7, 90pG d¢) WLAN B50 | 06%
10615 | Aac | IEEE 802 17a2c Wiri (208THz, MCS4, S0pe do) VAAN BB2 | +t56%
10616 | AAG | IEEE BO2.175 WIF| [40MFZ, 1ACS0, B0pe dc) WCAN BE2 | 196 %
10617 | AAC | IEEE BO2.11ac WIFI [40MHz, 1451, B0pe og) VILAN BB | t06%
10616 | AAG | IEEE 804 118 VF1 (40MHEZ, MCSZ, B0pE 00) WLAN 858 | 296%
10816 | AAC | JEEE B02.11ac WIFI (40MHZ MGS3, B0pe o) WLAN 885 | 206%
10620 | AAC | IEEE BOZ.118c Wi (40MHz. MCS4, S0pc och WLAN 887 | £08%
10621 | AAC | IEEE B02.115¢ Wiri (#0MHz, MCSS, S0pc oa) I 'WLAN BI7 | £96%
10622 [ AAC | IEEE 802.118c WiFi (40MHz, MGCS6, 5000 63) WLAN 863 | 206%
10623 | AAC | IEEE 802.118C Wi {40MHE, MCST, 60pc 6a) WLAN 882 | +96%
10624 | AAC | TEEE 802.11ac WIF) (402, MGBE. B0pe ae) WiAN 896 | 230%
10825 | pAC | JEEE 802,180 Wik (40MHz, MCS8, 90ps 64) WLAN 896 | 206%
10626 | AAC | VEEE 802 11ac WiF (BOMHZ, MCS0. 80pc 90 WLAN 883 | 206%
10827 | AAC | IEEE 802.119c WIF) (BOMHZ, MCS1, 80pc dc) WLAN 880 | 90 %
[ 10828 | aac | IEEE 802.118c Wirr (B0MHz, MLS2. §0ps dc) WLAR 871 | =06%
[10529 | aAc | TEEE 80Z.11ac WiFi (BOMFE, MCSE, 80pc 4] WLAN 885 | 96 %
| 10830 | aac | FEEE 802 11ac WiFI (80MHz, MCSA, 80pc do) WLAN 872 | *98%
10637 | aac | IEEE 802 T1ac Wiri (B0MHz, MCSS, 90pe dc) WLAN B8] | 06%
10632 | AAC | [EEE B0217ac Wirl (BOMHZ, MCS6, 80pe do) WLAN 874 | 290 % |
[ 10833 | AAC | IESE 8021 1ac Wir| (ROMHz, MCS7, 90p% dc) WLAN B85 | z06%
| 10534 | aac | TEEE 02 Tac Wiel (BOMHz, MCSH, 90ps dc) WLAN BB [=G6%
10638 | AAC | IEEE 802172z VAP| (BOMHZ, 1ACSS, 90pe dc) WLAN 881 | £96%
10838 | AAC | IEEE 802.118¢ VAFl [1BOMHE, MCSG, 90p6 60) WLAN B83 | £9.6%
10837 | AAC | IEEE B2 1 1ac VAT (160MHE, MCST. 90ps 90) WLAN B79 | :00%
10638 | AAC | IEEE BOZ.1%0c VAF| (1E0MAHZ, MCSZ, 80pe 4d) WLAN B85 | +9.6%
10638 | AAC . | IEEE 802.116c Wirl [160MHz, MCS3, 90ps dc) WLAN B85 | +06%
i AAG | IEEE 802.110c WIF| [160MAE, MCS4, 50pa de) WLAN BB | +006%
10641 | AAC | JEEE BO2.110c WIF| [180MHz, MGSS, 90pe dc) WLAN 006 | +96%
10642 | AAC | (EEE 802,118 WIFI | 160MHE, MCS8, 90pa do) WLAN 508 | 06 %
10843 | AAC | JEEE 802.110c WIFI | 160MIZ, MCS7, B0pe de) [ WLAN BEd | +96 %
10844 | AAC | IEEE 802.118C Wik (180MHz, WG58, 93p0 dc) | WLAN 805 | t96%
10845 | AAC | IEEE 802.91ac WiF (150MHE. MOS8, Bope do) | WLAN 811 | 296 %
10848 | aaC | LIE-TDD {SC-FOMA, 1 AB. 5 MHz, GPSK, UL SiB=2,7) LTE-T0D 1106 | 196%
| 10847 | aac | LTE-TOD (SC-FDMA, 1 RB. 20 IHz, OPSK. UL SUb=2.7) LTEYOD 1998 | 296%
10838 | AAC | CDMAZ000 (12 Advanced) COMAZO00 345 | +96%
10852 | AAC | LTE-TDD {OFDMA, 5 MHz, E-TM 3.1, Glipping #4%) LTES0D 691 | =96 %
| 10853 | aac | LTE-TDD (OFDMA, 10 MHZ E-TM 3.9, Cipping 44%] LTE-T0D 742 | =96 %
106584 | AaC | LTE-TDD (OFDMA, 18 MHz. E-TM 3.1, Clpping 44%) L7e-70D 696 | = s.ﬁ,j
70855 | AAC | LTE-TOD (OFDWA, 20 iz, E-TN 3.3, Cllpping 44%) LTE-To0 721 | =06 %
10856 | AAC | Puis= Veavoform (20012, 10%) Test 1000 | 9.0 %
10858 | AAC | Pidse Wavelomm (200Fz, 20%) Tosl 699 | =96 %
10680 AAC | Pulse Wavetarm (200Fz, 40%) Test 398 | £96%
10841 AAC | Puise Wavelorm (200Hz, 60%) Tesl 222 | £88%
10662 | AAC | Pulse Warvalorm (200Fz, BO%) Test 047 | £96% |
G670 | ANC | Shiesoos Low Energy Blustach! T | 299 | t96 %
0671 | AAD B2 1182 (20MHz. MCS0, 99pe do) VWLAN 803 | £06%
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10672 AAD | IEEE BO2.11ax (20MHz, MCS1, 90pc dc) WLAN 657 | +96%
10673 | AAD | IEEE BOZ.1 T |20Miz, CS2Z, 809 dc) WLAN 875 | t06%
| 10878 | aap | IEEE 802.17ax [20MHz, MEES, §0pc dc) WLUAN B74 | :56%
10675 | aAD | IEEE BOZ.19ax (20MPz, MCS4, 80pc do) VWLAN BOD | +06%
10676 | AAD | IEEE BO2. 110 {20MHz, MCSS, B0pe do) WLAN BY7 | t06%
10677 AAD | |EEE BOZ.11ex (20MHz, MCSS, 90pc da) WLAN 873 t58%
10676 | AAD | IEEE 802.118x (20MH2. MCS7, 90po o) WLAN B.78 | 296 %
10878 | AAD | IEEE BOZ.112x {20MNz, MCSS, D0pe dc) VALAN BBS | t86%
10680 | AAD | IEES B0Z.116% (20MHZ, MCS8, 80pc do) WLAN BBO | +96%
{70687 | AAG | TEEE 802.1Tax (20MAz, WCST0. 80p2 6] VAN B62 | 156 %
10682 | AAF | IEEE £02.11ax | 20MHz, MCS 11, B0pe dc) WLAN 88 | z06%
10683 | AsA | IEEE 802,118 (20MHZ MCS0, @8pc do) WLAN B42 | 266 %
| 0684 | AAC_ | JEEE BO2.110% (Z0MHz, MGS1, 99pc dc) WLAN B26 | +96%
10685 | AAC | IEEE 602,118 (20MHz, MCS2, BApc dc) VILAN 833 | t06%
10686 | AAC | IEEE 807.119x (20MHZ. MCS3. 83p¢ do) VILAN 620 | +00%
T088Y | AAE | IEEE B02.118x (20MH7. MOS4, B99C OC) WLAN BAS | 298%
10688 | AAE | IEEE 8021182 (20MHz, MCSS, Bipe 0a) WLAN 829 | :96%
10689 | AAD | IEEE 802.113x (20Mz, MCSB, Bapc o5) | WLAN B55 | £90%
0630 | AAE | IEEE 802.17ax (20MHz, MGST, Dape 65) WLAN 829 | t26% |
10691 | pAB | \EEE 8047 13x (20WFE, MCSE. Bapc o5y WLAN 825 | +96%
TT0BSZ | AAA | TEEE B02.114x (20MHz, MOSD. B99e 62 WLAN 829 | 296%
10883 | AAA | IEEE B02.118x (20MFiz, MCS 10, Baps ¢) WLAS 825 | 96 %
10834 | aaa | FEEE 802, 11ax (20MHz, MCS11, 9pcdc) WLAN 857 | 296%
10605 | AAA | IEEE B0Z 110 (A0MHz, MCSO, 30p¢ 02) WLAN 878 | £98% |
10868 | aap | IEEE 502 T1ax (AOMHE, MCS1, S0ps 00) WEAN 89 |1 206%
"T0567 | AaA | IEZE B92.1 1ax (40MHz, MCS2, 90pc d0) WLAN 861 | 298 %
[TOBBA [ AAA | IGEE B0Z11ax% (A0MI4z, WCS3, S0pc 00 WLAN 889 | £95% |
?Faa A8A | IEEE 80Z T1ax (40MHz, IWCS4, 80pc do) WLAN 882 | 96%
10700 ans | IEEE 802.11ax (40kHz, MCSS, 80pc do) WLAN 873 | 296% |
(V0701 | ARA | IESE G021 1ax [40MI, TACSE, 90ps 68] WiLAN 886 | =06% |
10762 | aapn | |EEE 802.11ax (40MHZ, MCS7, 20pc do) WLAN B70 | 298%
[T6765 | Ak | IEEE 632 11ax (40N, FACS3, 90pE 05) WLAN 882 | =06 %
10704 | AAA | IEEE BOZ.17ax (40MHz, IACSD, Sips de) WIAN 856 | =06%
10705 | AAA | IEEE 802,11ax [40MPz, MCST0, 609c 85 WLAN 360 | 06"
10706 | AAC | IEEE GOZ11ax (40MH=, G517, B00C 62} WLAN 856 | 29.6 %
10707 | aac | IEEE 802,17ax (A0MHE. 1ACS0, 98pc de) WLAN 832 | t86%
10708 | AAG | IEEE BOZ.11ax (40MH=. MGS1, 99pc de) WLAN B55 | 96
170700 | AAC | IEEE B02.116x (40MH=. MCS3, 9906 30) WLAN 833 | 206%
10710 | Aac | TEEE 802,71 15x ($IMHZ MCS3, 89pc dz) WLAN B23 | +98%
0711 | AAC | IEEE BO02.11ax (40NHz, MGS4, Bape dg) VALAN B30 | +86%
10712 | AAC | IEEE 602.118x (A0MHZ, MCSS, Gape 06) VAAN B67 | +06%
10713 | AAC | 1EEE 802,113 (40MHZ MCS6, B3pc de) VILAN B33 | +96%
10714 | AAC | FEEE B02.11ax (40MHz, MGSY, Sape 62) | WLAN B26 | £86%
10715 | aaC | EEEE 802.11ax (40MHZ, MCS8, Bdpc da) | WLAN 845 | 196%
0710 | AAC | IEEE B02.11ax (40MHr, MOSH, BapE 02) | WLAN 830 | +96%
0717 | ApC | IEEE B02.113% (40MFz, MCS10, 99pc dc) WLAN 849 [ 295%
10718 | AAC | IEEE 802 11ax (40MHzZ, MCS11, 99pc dg) WLAN 525 | 100%
10799 | AaC | IEEE 802 11ax (BOMHz, MGS0, S0pC 6C) WLAN 881 | 206% |
[ 10720 | aaC | IEEE 802 11a% (BOMHE, MCS?T, S0pt oo) WLAN BE7 | 9.6 %
T10721 | AAC | |EEE 80Z11ax (B0MHT, MCS2, G0ps 00) WLAN 876 | 29.6%
10722 | aac | IEEE 802.17ax (BOMIE, MCS3, 30pc ac) WIAN 855 | 295% |
10723 | AAC | EEE BO2 11ax (BOMHE, W34, 90pe do) WLAN 870 | £98% |
10724 | AAC | IEEE 602 17ax [GOMPz, G535, 80pc 40) WLAN 580 | 208 %
110725 | AAC | IEEE 802 17ax (90MPZ. 1ACSS, 90pe 4c) WLAN 874 | =06%
V0736 | AAC | IEEE B02.11ax (80MHz, MGST, 90pe 42) WLAN 872 | 06%
10727 | AAC | IEES 602 196% {a0MHz, MCS8, B0pe dr) WOAN 866 | =06 %
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(10728 | AAC | IEEE 802,113 (BOMHZ, MCS8, 80pe o0) WLAN 865 | +06%
70720 | AAC | IEEE 802.113x (B0MHZ, MCS10, B0pc dt) WLAN 864 | £86% |
10730 | AAC | IEEE B0Z.11a8x (B0MMz, MCST1, 90pc 06 WLAN BB? | £06%
10731 | AAC | IEEE 802 1 1ax (B0MHz, MCS0, 85pe do) WLAN BAZ | 208 %
10732 | AAC | 'EEE 802.11ax (30MHz, IWCS1, 86pc do) WLAN B4G | +96%
0733 | pAC B02.118x (BOMHz, MCS2, S8pe do) WLAN BAD | +56%
10734 AAC | IEEE 802 11ax {80MH2, MCS3, 98pc de) WLAN B25 | +t96%
10735 | AAC | IEEE 802 11ax (B0MHz, MCS4, 99pc dc) WLAN B33 | +96%
10738 | aac | TEEE 80Z 11ax (30MAZ, MCSS, 98pc ag) WLAN B2T | +88%
10737 | AAC | IEEE B02.11ax (G0MHz, MCSS, 98pC dC) VILAN B35 | £96%
10738 | aAC | IEEE 8021 1ax (80MHz, MGS7, 99pc d¢) VALAN B42 | +96%
10738 | AAC | IEEE 802.11a% |B0MHZ, WCS8, Gdpe dt) WLAN B29 | +96%
[T0740 | aac | IEZE 802.11ax (B0MHz, WCS0, B9pe dt) VAN 848 | t86% |
10741 | AAC | IEEE 802.11ax (BOMHE, MCS10. §9pc 66) VILAN B4 | +96%
(0742 | aac | IEEE B502.11ax (S0MAZ IACS11, 86pa do) VILAN BA3 | 206%
10743 | AAC | JESE B02.17ax (160MMz, MGS0, B0p 0o) VAAN BOd [ 296%
[ 10784 | AaC | IEEE BOR.118x ( 160MHz, MCS1, B0pa 90) VAN 910 | +96%
{10745 | Aac | 1EEE BA3,11mx [150MAz, MCS2. 80p 4¢) VILAN 883 | +96%
10746 AAC | IEEE B02.17ax (180MMz, MCS3, 00p2 dc) WLAN an +86%
10747 | AAG | JEEE 8332,116x ( 160MHZ, MCS4, 9Cpa da) VILAN 808 | +96%
[ 10748 | AAC | IEEE B02.17ex {100MHz, MCS5, 9006 60) . VILAN BO3 | 296%
(10748 | AAC | IEEE 60Z.118x (160MIz, WCSH. 90pc 40) VAAN BS0 | +96%
10750 | AAC | IEEE B02.11ax (190N, 1ACS7, 30pc d¢) VILAN B8 | +06%
10787 | AAC | IEEE 602.1Tax | 16OMHz, MCS3, 90pc 9¢) WLAN 882 | +96%
10752 | AAC | EEE 802,114 { 100MH, MGCSY, 90pe dc) WLAN BB | 296%
10753 | AAC | IEEE 0021 1ax (100MHZ. MCS10. 90pc da) WLAN 800 | 296%
10754 | AAC | fEEE B02.718x (160MHZ, MCS11. 90pc 00] WLAN 804 | 296 %
10735 | AAC | IEEE 802 71ax (160MHZ MCS0, 98pade) WLAN 864 | +986%
0758 | AaC | 'EEE B02.11ax (J60MHz, MGS1, 99pC d0) WLAN 877 | £96%
10757 | AAC | IEEE S02.11ax (160MHz MCSZ, S9pc 9c) WLAN 877 | 296 %
170758 | aac | EEE 5021 1a% (160MHZ MCS3, B9pc dc) WLAN 869 | 206%
Y0780 | AAC | IEEE 8021 1ax (160MHz. MGS4, Sapc do) WLAN 855 | 296% |
10760 | aac | ISEE 802 11ax [160MHL MCS5, G9pc do) WLAN 840 | 206 % |
70761 | Aac | IEEE 802 11ax [160WHz MCS8, S9pc o) WLAN 558 | =95 % |
10762 | AAC | IEEE 802 11ax [160MHz. MGST, 9996 dc) WLAN 840 | =06% |
10763 | AaC | IEEE 802.11ax (160MHZ MGSE, B9pc o6) WLAN BEY | £0.6%
10768 | aac | IEEE 8021 1ax (160MHz, MGSD. 899¢ o) WLAN 850 | 06 %
10765 | aac | IEEE 802.17ax (160MHz, MCS10, B6pe dc) WLAN 854 | 286%
10768 | AAC | IEEE 802 11ax |160MHZ, MCS11, 89pe de) WLAN 851 | £9.6%
10787 | AAC | 50 NR (CP-OFDM, 1 RB, 3 AHZ, QPSIK, 15 kHz) £G 1w PRI 10D 708 | 2805 %
10768 | AAC | 50 NR (CP-OFDM, 1 RB, 10 MHz, GPSK, 15 kHz) SENRFR1 T0D B80T | 065
10769 | AAC | 5G NR (CP-OFDM, 1 RB, 15 MHz, GPSK, 15 kHz) SG N FRT TDD BOT | £66%
10770 | AAC | 5G NR (CP-OFDM, 1 RS, 20 MHz. QFSK, 15 KHzZ) 5G NR Pt 10D B.0Z | 86 %
10771 | aac | SGNR(CE-OFDM, 1 RS, 25 Mz, OPSK, 14 kHz) SGNR FRT 10D B02 | x06%
10772 | AAC | SG NR (CP-OFDM, 1 RB, 30 Mrz. QPSK, 15 kHz) 5G NR FR1 10D 823 | t06%
10773 | AAC | 56 NR (CP-OFDM, 1 RE, 40 bz, GPSK, 15 kFz) SGNR FR1 70D BOZ | +656%
16774 | AAC | 5G NR (CP-OFQM, 1 RS, 50 Mz, QPSK, 15 ki) 5GNR FR1TDD B02 | :90%
10778 | AAC | 5G NR (CP-OFDOM, 50% RB, & M-z, QPSK, 15 HZ) 56 NR FR1 70D 83 | $96% |
0778 | AAC | 9C NR (CP-OFDM. 509 A8, 10 Mz, GPSK, 15 KAZ) | 5G NR FR1 TOO 830 | 96 %
10777 | AAC | 5G NR (CP-OFDM, 807 RS, 15 MHZ. QPSX, 15 kHz) 5G NR FR1 100 830 | £96%
10778 | pAC | 6 NR (CP-OFDM, 507 A8, 20 Mz, OFSK, 15 KAz SGNRFRITOD | 83% | 296% |
10779 | AAC | 56 NR {CP-OF DM, 5% RB, 25 MHZ QPSK, 18 ki) 5G NR FR1 100 B42 | 298%
07 AAC | 5G NR (CP-OFDM, 507 88, 30 WMHZ. OPSK, 15 kHz) 50 NR FiR1 TDD 838 | £96%
10761 | aaC | 5C NA (CP-OF DM, 50% AB, 40 Wz, OPEK. 15 Wi 5G NR FR1 100 38 | 296%
10782 | apC | 5G NR (CP-OFDM, 500 9B, 50 MAZ. QPSK, 16 KHz) 5G NR FR1 10D 843 | £986% |
10763 | AAC | %G NR (CP-DFOM, 100% RS, 5 Wiz, GPSK, 15 RHZ) G RAFRT D 831 | =96%
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(76784 [ pAC | 5G NR({CP-OFOM. 100% HS, 10 MHZ GPSK, 15 kHz) BGNAFRITOD | B.20 | £06%
10785 | aac | GG NR (CP-OFDM, 100% R2, 18 MRz, QPSK, 15 RHZ) 5G NR FR1 10D B4D | *88 %
10765 | aAC | 5G NR (CP-OFDM, 100% A@, 20 Mz OPEX, 15 kHz) SGNRFRITDD | B35 | 96 %
10787 | AAC | 5G NR (CP-OFDM, 100% RB, 25 MHz. QPSK, 15 kHZ) %G NA FRT TOD B4d | +08 %
10788 | aaC | BG NR (GR-OFDA, 100% RB, 30 MHz. QPSK, 15 KRz SGNRFRITDD | B3 | £86 % |
0789 | aac | SC NR (CP-OFDM, 100% A5, 40 MHZ QPSK, 15 kHz) 5GNRFRITDD | BAl | £96 %
10700 | aaC | SO NR (CP-OFDM, 100% AB, 80 MHZ QPSK, 15 Kz} IGNR FR1 TOD B33 | +90 W
(10781 | AaC | 5G NA (GP-OFDM, 1 B, 5 Mz, QPSK. 30 kHz) 5G NR FR1 10D 763 | +t06%
{16782 | AaC. | 5G NR (CP-OFON, 1 RB, 10 Mz GPSK, 30 FHZ) SGNRFRITOD | 702 | +96%
TI0783 | AAC | 5G W (CP-OFDM, 1 RS, 15 Wz, GP3K, 30z SGNRFRITDD | 785 | £06%
TI0704 | AAC | 5G NR (CE-OFOM, 1 RS, 20 MR QPEK, 20 kHiz) 5G NR FR1 70D 782 | +96%
10798 | AAC | 5G NR (CP-OFOM, 1 AB, 25 Wrz. GPSK, 30 RRZ) G NRFER| TOD T84 | $90%
TI0796 | AAC | 0G NR (CP-OFOM, 1 R, 30 IAHE OPAK, 30 Kz} SGNR FR1 TOD 762 | 106 %
Tora AAC | 5G NR (CR-OFOM, 1 AB, 40 MALZ QPSK, 30 kiz) 5G NI FR1 10D 801 | £686
10798 | AAC | 5G NR (CP-OFDM, 1 RE, 50 1Az, QPSK, 30 kHZ) G NR FR1 7DD 789 | +90%
10790 | AAC | 9G NR (CR-OFOM, 1 B, 60 MHL OPSK, 20 kHz) 5G NR FR1 TDD 783 | 496%
1108307 | AAC_| SC PR (CE-OFDM, 1 AS, 80 1A=, GPSK, 30 ki) 5G NR FR1 100 788 | t96%
10802 | AAC | 50 NR (CP-OFOM, 1 AB, 50 Mz, QPSK, 30 krz) IGNRFRI TOO 787 | 206%
10803 | AAE | BG NR (CE-OFOM, 1 FB, 100 Mz GPSR. 30 kH2) 5G NR FR1 100 783 | +96%
10835 | AAD | 5G NR (CP-OFDIM, 50% RB, 10 MRz, OFSK, 30 kHE) G NRFR1T0D B34 | +96%
10608 | AAD | 9G NR (CP-OFDM, 50% R, 15 Mz, OFSK. 30 kHz) 5GNR FR1 TRO B37 | 296 %
10808 | AAD | 5G NR (CP-OFOM, 50% RB, 30 MHz, QPSK, 30 kHz) 5G NR FR1 10D B3 | +96%
10610 | AAD | 5G NR (CP-OFDM, 807 RE, &) MHz, OPSK, 30 hHz) 5G NR FR{ TDO B34 | 1956%
10812 | AAD | 9G NR [CP-OFDM, 50% RS, 00 M=, QFSK, 30 hHz) 5G NR FR1 TOO B35 | +96%
10817 | AAD | 50 NR [CP-OFDM, 100% HB. 5 MRz, GPSK, 30 kHz) 5G NR FR1 TDO B35 | 106%
10818 | AAD | 50 MR (GP-OFDM, 100% RE. 10 Mz, GPSK, 30 k) 5G NR FA1 TDO B34 | +96%
10818 | AAD | 5G NR (GP-OFDM, 100% RS, 15 MHz, GPSK, 30 iHz) 50 NR FR1 100 533 | 496 %
106X | AAD | 50 NR (CP-OFDM, 100% KB, 20 MHz, OPSK. 30 i01z) 56 NR FR1 TDOD 830 | 296%
10821 | AaC | 9G NR (GP-OFDM, 100% RB, 26 MHz, GESK, 30 kHz) SGNR FR1 100 841 | 96 %
70822 | AAD | 5G NR (GP-GFDM. 100% R, 30 MHz, GPSK, 30 H12) SG NR FR1 100 841 | 296%
10823 | AAC | 50 NR (CP-DFDM, 100% RB, 20 MHz, GFSK, 30 kHz) SGNR FR1 To0 836 | 296%
10824 | AAD | BG NR (CP-OFDM, 100% RS, 50 MHz, GPSK, 30 kHn) SGNRFRITOD | 839 | £96%
10825 | aaD | 5G NR (CP-OFDM, 100% R8, 50 MHz, OPSK, 30 kHz) 5G NA FR1 70D 841 | 296%
10827 | aAD | 3G NR (CP-OFDM, 100% RE, 80 MHz, OPSK, 30 kH2) 5G NA FR1 100 542 | 9.6 %
10828 | aaE | 545 NR (CP-OFDM, 100% RS, 80 Mz, QPSK, 30 kHz) 5G NR FR1 100 843 | 298%
10820 | AAD | 5G MR (CP-OFDM, 100% A8, 100 MHZ, GPSK, 30 Wiz) 5G NR FR1 10D 540 | =06 %
(70330 | aap | W& IR (CP-DFOM, 1 RS, 10 MHz, PSR, 60 ) 5GNA FR1 10D 763 | £96%
Lﬁ‘{m AAD | 5G NR(CP-OFDM, 1 kB, 15 MHz, OPSK, 80 kHz) 50 NR FiRi TOD 773 | 296 %
{10832 [ Aap | 5O NR (OP-OFDAI, 1 RS, 20 MHz, OPSK, 50 kHZ) 5G NA FRY 10D 774 | 206 %
10833 | AAD | DG NR (CP-OFDM, 1 RB, 25 Mz, OPSK, B0 Kz SGNAERITOD | 770 | £566% |
16334 | AAn | 5C NR (CP-OFDM, 1 RS, 30 MHz, QPSK, 50 kHz) 3G NR FR? 100 776 | =0.6 %
10838 | AAD | 5G NR (CP-OFDM, 1 RS, 40 MHz, QPSK, 50 kHz) 5G NR FR1 10D 770 | 296 %
10836 | AAE | 5G NR (CP-OFOM, 1 B, 50 Mz, GPSK, B0 WHZ) 5G NR FRT 10D 766 | 08 %
10837 | AAD | 50 NR (CP-OFOM, 1 RS, 63 MHz, QPSK, 8 kHE) SE NS ERTTOD 768 | =06 %
10838 | AAD | UG NR (GP-OFOM, 1 RB, B0 MHz OPSK, 60 kHz) SG NR FAT 10D 770 | 0.6 %
10840 | AAD | 5 NR (CP-OFOM, 1 B5, 90 IRz OPSK, 60 ) 50 NA FRT 10D 767 | 0.6% |
10847 | AAD | 56 NR (CP-OFOM, 1 RS, 100 MRz, GFSK, 80 ki) SG KR FRT 10D 771 | t06%
10643 | AAD | 5G NR (CO-OFOM, 50% B, 15 MHz, OPSK, 80 k7 SGNRFR1 10D | 6848 | £88%
10848 | AAD | 5G NR [CP-OFOM, 50% RB, 20 MHZ, QPSK, 80 kHz) %G NR FRT 10D B34 | £065%
1084 | AAD | 56 NR (GP-OF O, 50% 1S, 30 MHz, QPBK, 6 hHiz) EGNR FR1 10D 841 | t06%
10854 | AAD | 5G NR (CP-CEFDM, 100% RB., 10 MHZ, GPSK. 80 &Hz) SGNR FR110D 834 | t86% |
(70855 | AAD | BG NR [GP-OFOM, 100% RB, 18 Wz, GPBR, 60 vz) 5G NR ERT 10O B35 | 06 %
10856 | anD | BG NR (CP-OFDM, 100% RB, 20 MHz, OPBK, 80 kHz) 5G NR FR1 100 837 | 296 %
10887 | AAD | 50 NR |CP-OFDM. 100% HB, 26 MHz, OPSK, 80 kHz) 3G NR PRI T00 835 | 296%
10858 | app | B0 NR (CP-OFDM, 100% RS, 30 MHz, GPSK, 60 kdz) | 5GNRFR1 700 B8 | :96%
(0885 | AAD | 5G NR [CP-OFDM, 100% B, 40 MFz, GPSK, 80 Wiz) | 3G NR FR1TD0 B3 [ :06%
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(10880 | AAD | 5G NR (CP-OFOM, 100% AB, B0 TAHz. OPSK, 60 ki) 4G NR FR1 TDO B4l | 296%
10857 | AAD | 5G NR (CP-OFOM, 100% RB, B0 vz, QPSK, 60 kRz)] SGNRFRITDD | B840 | :98%
10883 | AAD | SO NR (CP-OFDM, 100% RB, B0 MHZ QPSIC, 60 kHz) 5GNR FR1 100 841 | z96%
106884 | AAE | 50 NR (CP-OFDM, 100% AB, 50 Wz, QPSK. 60 %Hz] SGNR FA1 100 B37 | 290 %
(10885 | AAD | 5C NR (CP-OFOM, 100% RB, 100 MHz, OPSX, 83 kHz) SGNR FR1 100 841 | 296% |
CTOBBE | AAD | 50 NR (D7 1--OFDM, 1 K8, 100 Mz, OPSK, 30 kHE) SGNRFR| 100 588 | 206%
10868 | AAD | 5G NR (DF7-2-OFDM, 100% RE, 100 MHZ. QPSK, 30 kHzZ) SGNR FA1 100 589 | 2868%
(10868 | AAD | SGNR (DF1=-OFDM, 1 A8, 100 MHZ QPSK, 120 kHz) 5G NR FR2 100 575 | =06%
(10870 | AAD | 5O NR (OFT-5-OFDM, 100% BB, 100 Mtz GPSK, 120 KHE) 5G NR FRZ 700 586 | 96%
T0871 | AAD | 5G MR (OF ! 4-OF DM, 1 BB, 100 MHz. 16QAN. 150 kHz) 5G NR FR2 100 575 | =06% |
10872 | AAD | 50 NR [OF T-s-OFDM. 100% RB, 100 M-z, 16QAM, 120 kFz) 5G NR FR2 T0D 652 | =06%
10873 | AAD | 56 NR [OF T-5-OFDM. 1 RB. 100 MHz, S40AM. 120 KHZ) 5G NR FAZ TO0 661 | 296 %
10874 | pap | 5G NR (OFT-5-OFDM, 100% RB, 100 MHz, GAOAM. 120 kRz) 5G NR FR2 TOD 665 | =06% |
0878 | AAD | 50 NR(CP-OFDW, 1 RE. 100 MMz, GPSK, 120 kHz) 56 NA FR2 T0D 778 | £9.6%
70876 | AAD | 50 NR (GP-OF DM, 100% RB, 100 Wiz, GPSK. 120 kHE) &G NR FR2 TOD 830 | 296%
I I0877 | AAD | 5G NR [CP-OFDW, 1 BB, 100 1AHZ TEGAM, 120 KHE) 50 R FRZ TOD 795 | 296 % |
0878 | aap | 5G NRCP-OFDM, 100% RE. 100 MHZ, 16QAM, 120 ki) G NR FRz TDD 841 | z06%
10878 | pAD | OG NR (GF-OFDM, 1 RB, 100 Mz, S4GAM. 120 KFz) 5G NR FRZ 00 812 | =96 %
0880 | AAD | 5G NR (CP-OF DM, 100% R, 100 1Arix, BA0AM, 130 KF) 50 NR FRZ TOD 838 | 9.6 %
10881 | D | 50 NR{DFT-8-OFDM, 1 RB, 50 Mz, OPSK, 120 <Hz] AGNR FR2 TO0D 575 | 29.6%
V0862 | AAD | 56 NA (DF T-5-OFDM, 100% KB, 50 Mz, OPSK, 120 kHZ) 5G NR FR2 100 506 | £05%
T08B3 | AAD | 5G NR (DFT-=-OFDM. 1 BB, 50 MMz, T8GAM, 120 15%7) 53 NR FR2 TDD 6567 | 296% |
[TDBBA | AAD | 50 NR(DFT-5-OFDM, 100% RB, 50 Mz, 15QAM. 120 RHE) 56 N8 FR2 T00 G55 | =06% |
‘LTorss AAD | B0 NA (OF T-6-OFDM, 1 RB, 50 MHz, B4GAM, 120 kHz) 5G NR FR2 TOD 861 | 96 % |
10888 | aAD | 5O NA (DFT-s-OFDM. 100% RB, 50 MHE, GIGAM, 120 hH) 50 NS FR2 10D 665 | £06% |
@7 AAD | 56 NR (GP-OFDM, 1 RB, 50 MHz, OPSK, 120 kHz) 5G NA FR2 10D 778 | £t96%
10888 | aaD | 5G NRICP-OFDM, 100% RS, 50 MHz, QPSK, 120 iz 5G NR FR2 10D B35 | £96%
{10888 | aap | BGNR (CP-OFDM, 1 RB, 50 MHz, 190AM, 120 kFz) G NR FR2 TDD 802 | £96%
10800 | AAD | DG R (GP-OFOM, 100°% RS, 50 MHz. $BGAM, 120 KHZ) 5G NA FR2 10D BA40 | 96 ™%
(10881 | AAD | 5G MR (CP-OFDM, 1 B8, 50 MHZ, 640AM, 120 513) G MR FRZ 10D Bi3 | +06%
10832 | Aap | 5G NR (CP-OFOM, 1007% RE, 5) MHz. 84GAM. 720 kHE) SGNAFRZ TOD B4l | +t06%
10887 | AAD | 5G NA (DFT-5-OFDM, 1 7B, 5 Wiz, OPSK, 30 WHz) SGNRFRITOD | 566 | 96 %
10858 | AAD | 5G NR (DF T-5-OFDM, 1 RS, 10 IHz, OPSK, 30 kFz) ZG R Frl 10D 567 | +96%
10838 | AAD | 5G NK (DFT-5-OFOM, 1 1B, 15 Mz, GPSK, 30 kL) EGNR ER 10D 567 | +90%
"70000 | AAD | G NR (DET--.OFDM, 1 RS, 20 MHE, QPSK, 30 Kz} 5G NR FR1 100 560 | +06%
10801 | AAD | 5G NR (OF T-2-OFDM, 1 RS, 28 1AMz, QPSK, 30 kHz) SGNRFRI TOD 568 | £96%
70802 | AAD | 3G NR (D2T-5-OFDM, 1 RB, 30 1z, GPSK, 90 k) SGNR FA1 100 568 | 96 %
10003 | AAD | 5G NR (OFT-2-OFOM, | RB, 40 M-z, QPSIC, 30 kHz) 5G NR FR1 100 568 | +06%
110804 | AAD | 56 NR [DFT-5-OF DI, 1 1B, 5 1z, GPSK, 30 KAz SGNR FAT T0D 568 | +96%
10805 | AAD | 5G NR (OF T OFOM, 1 AB, 80 Mz, OPEI. 30 xHz) S§GNR FR1 100 568 | +96%
10008 | AAD | GG NR (OFT--OFDM, 1 S8, 60 MHE, OPSIC 30 1Hz) | 5G NR FR] 100 568 | +96%
(70807 | AAD | 506 NR (DFT-2-OFDM. 50% RB, 5 Wz, GPSK. 30 %H2) |5GNRFRITOOD | 578 | 100 %
70008 | AAD | 5G NR (DFT-5-OFDIA, 50% RS, 10 Wiz, OFSK, 30 FHz) | 5G NR FR1 100 393 | +06%
| 10308 "AAD | 5G NR (DFT-=-OF DM, 50% KB, 18 MHz. QPSK, 30 Hz) T3ENRFRTT00 596 | +956%
10810 | aAan | 5G NR (DFT-5-OFDM, 50% RB, 20 MHz. QPSK, 20 kHz) 5G NR FR1 70O 583 | 4986%
10911 | AAD | 5G NR (DFT-2-OFDM. 50% B, 25 MHZ, QPSK, 30 k) 5G N FR1 100 593 | +96%
10912 | app | %G NA {DFT-5-OF DM, 50% RS, 30 MHz. QPSK, 50 KRz SGNR F21 100 584 | 96 %
1973 | aaD | BG NR (OFT-6-OF DM, 50% RB, 40 Mz QPSK, 30 kHz) 3G NR FR1 700 584 | 286%
| 10994 | AAD | 5 NR (DF T-2-OF DM, 500 R, 50 Mz QPSK, 30 kHz) SGNA FR1 100 585 | =96%
T10815 | AAD | 5G NA (OFT-5-OF DM, 50% RE, B0 Wiz, QPSK. 30 152 5GNR FR1 100 583 | ¢98% |
10818 | AAD | 5G NR (D T-5-OFDM, 50% AB. B0 WHz, QPSK_ 30 WHz) NR Fr1 100 687 | =0.6%
10917 | Aan | 50 WA (DF T-8-OF DM, 507 KB, 100 MHz. QPSK, 30 RHZ) 5G NA FRT 100 594 | £tD6'%
10918 | AAD | 5G NR (DFT-5-0F DM, 10026 RB, 5 MHz, GPSIG 30 kHZ) 5G NR FR? DD 586 | t9.6%
10918 | AAD | 5G NR (DF 1-2-OFDM, 100% RB, 10 fAHZ. QFSK, 30 kHz) oG NA =Rt 10D 586 | <06 %
10920 | AAD | 5G NR (OF 1-5-0FDM, 10095 A5, 15 triz. OPSK. 30 W7} G NR FRt 10D 587 | t006% |
70827 | AAD | 56 NR (DF T-5-OFDM, 100% BB, 20 MAZ QPSR 30 WHiz) EENRFRI 10D 564 | £06%
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[10822 [ AaD | 56 NR (D7 T-5-0F UM, 1007 RB, 25 MHZ, QPSK, 30 kHz) 5G NR FR1 70O 582 | 2956 %
(10823 | aaD | 5C NR (DFT-5-OFOM, 1009 B8, 30 MHz, GPSK. 30 kHz) 5GNR FR1 TDO 584 | +98%
10924 | AAD | 50 NR (DF T-5-OFOM, 100% RB. 40 MHz, GPSIC. 30 kHz) GG NRFA1 10O 584 | +96% |
10825 | AAD | SC NR (DF1-5.OFOM, 100% RB, 50 MHz, OPSK. 30 kHZ) SGNR FR1 700 555 | :96%
{90926 | AAD | 5G NR (D7 T-=-OFDM, 100% RB, €0 WHz, OPSK, 30 kHz] T SGNRFRITOD 584 | +96%
(0937 | AAD | 50 NR (DFT-5-0FOM, 1005 RB, 60 VHZ, OPSK, 30 kHz) SENRFR{YOD 564 | 196%
10628 | aaD | SG NR (DFT-50OF0M, 1 AS, & MHz, GPSK. 15 kHZ) 5G NR FR1 FDD 552 | +96%
10928 | AAD | SG NR [DF 1-2-OFDM, 1 RB, 10 MHz. OPSK, 16 kHz) 56 NR ER1 FDD 552 | +96%
10530 | AAD | 3G NR (DF1-5-0FDM, 1 AB, 15 MHZ GPSK, 15 kHz) 5G NR FR1 FDD 552 | x96%
10937 | AAD | SG NR (OF 1-5-OFDM, 1 R, 20 MHz. GPSK, 15 khz) 5G NR FR1 FDD 551 | £96%
10832 | AAB | 5G NR (DFT-5-OFDM, 1 RB, 25 MHz. QPEK, 16 kHz) 5C NR ER1 FOD 551 | 296%
10833 | AAA | 0G NR (DFT-5-0F DM, 1 AS, 30 MHZ QPSK, 15 kAz) 5G NR FR1 FDD EEY | 296%
10934 | AAf | 5G NR (DF1-5-OFDM, 1 A8, 40 MHz. GPSK, 16 kHz) 56 NR ER1 FOD 551 | £96%
TT0A38 | AAA | 50 NR (DF T-8-0F DM, 1 RS, 53 MHZ QPSK, 15 kiz) %G NR FR1T FOD 581 | z06%
10938 | AaC | 5G NR (DF T-5.0F OM, 505 RB. § MHz. QPSK, 15 KiZ) 5G NR FR1 FDD 800 | t96%
10937 | AAB | 5O NR (DF T-3-OF DM, 50% RB, 10 MMz, GPSK, 18 kHz) 4G NAFRY FOD 577 | +96%
10938 | aas | 50 NR (DFT-520FDM, 50% RB, 15 MHZ, GPSK, 15 WHE) 5G NA FRT FOD 500 | +96%
10830 | aAs | B0 NR (DFT-5-0FOM, 604 RB. 20 MHz, GPSK. 15 WAZ) 5G NR FRt FOD 562 | 06 %
0940 | AAR | 50 NR (DFT-5-0FDM, 50% RB, 25 Mz, QPSK, 16 kz) &G WA FR1 FOD 580 | £96%
10931 | AAB | BG NS (DF1-G-OF OM, 504 RB, 30 M-z, QPSR 16 kiiz) BG N FRY EOD 583 | +06%
10942 | aAB | 5G IR (DF T-5-OF DA, 507% RB, 40 Mz, QPSK. 15 kHiz) 5G NA 7RI FDD 585 [ =06%
0043 | aAs (DFT-5-OF DM, 50% RB, 50 MHz, OPSK._ 16 kHz) 6 NAFRYFOD 585 | £96%
10842 | AAg | BG NA (DFI-5-OFDM, 100% AB, 5 MHE, QPSK. 16 kHz) 5C NR FR1FOD 581 | =06 %
0345 | aAAS | 5C NR (DET-5-OFDM, 100% RS, 10 MHz. QFSK, 15 kHz) 5G Nt FR2 FOD 585 | z06%
0 | aac (DFT-8-OF DM, 100% RS, 15 MHz, QPSX, 18 kHz) 56 NR FR1 FOD 583 | £96%
0947 | AAB | 93 NR (DF1-5-OFDM. 100% R&, 20 MAZ, QPEK, 15 kHZ) 5GNR FR1 FOD 587 | =96%
90049 | AAB | 50O NR (DFT-s-OFDM, 100% RE, 25 MHz, GPFSK, 18 kHz) 50 NR FR1 FOO 594 | 00 % |
10848 | anp | %G NA (DFT-5-OFOM. 100% o, 30 MHz, QPSK, 15 kHz) SGNRFRVFDO | 587 | 286% |
10850 | AAB | 5G NR (DFT-5-OFDM, 100% RE, 40 MHz, QPSK, 15 kHz) &G NR FR1 FOD 594 | =006 %
“1G851 AB | 5C NR (DFT--OFDM. 100% RB, 50 Mz, QFSX, 18 kHz) 5G NR FR1 FOD 592 | 208%
0852 | AAB | 506 NR DL (GP-OFOM, TM 3.1, 5 MHz, B4-QAM, 15 kHz) SG NR FR1 FOO 825 | 9.0 %
10853 | aaB | 5C NR DL (CP-OFDM, TM 3.1, 10 MHz. 84-GAN, 15 kHz) 5G NR FR1 00 815 | z06%
10853 | AAB | 5G NR DL (CP-OFOM, TM 3.1, 15 MHz, G4-0AM, 15 kHz) %G NEFRT FOD 823 | 208 %
WWE55 | AAB | 5G NR OL (CP-OFDM, TH 3,1, 20 Minz, 64-0AM, 15 kHZ) 5CG NR FR1 100 842 | 206 %
10688 | AAB | 50 NR DL (CP-OFDM, TM 3.1, 5 MHz, B4-0AM, 30 KH7) 5G NR FR1FOOD B14 | 206%
10857 | AAC | 56 NR DL (CP-OFOM, TH 3.1, 10 WHz, 64-QAM, 30 kH2) 5GNR FR1 FO0 831 | «96%
0068 | a8 | 5O R DL (CP-OFDM, TM 5.1, 15 Mz, G4-0AM, 30 KHZ) 5GNR FR1 FOD 861 | =96%
10968 | pAB | GG A OL (CP-OFOM, TM 3.1, 20 IHz, 64-0AM, 30 kHz) &G NR FR1 FOD 833 | =00%
10860 | aAB | 5G MR OL [CP-OFDM, TM 3.1, 5 MHz, 64-QAM, 15 kRZ) SGNR FR1TD0 932 | =056 %
10061 | AAB | 50 R OL (CP-OFDM, TM 3.1, 10 Wz, B4-CIAM, 18 kHz) 5G NR FR1 100 936 | =96 % |
10962 | AAB | 50 NR OL (CP-OFDM, TM 3.7, 15 MHz, 84-0AM, 15 kHz) &G NR FR1 100 940 | 06 %
90863 | AaB | G NR DL{CP-OFDOM, TM 3.1, 20 IAHz, 54-QAM, 15 kHZ) 5GNR FR1 100 955 | =906%
10968 | AAB | 50 NR DL (CP-OFDM, TM 3.1, 5 MHz, B3-OAM, 30 kHa) 56 NR FR1 700 920 | =96 %
109685 | aaB | 9C NR OL (CP-GFDM, TM 3.1, 10 MHz2, 84-0AM, 30 KHz) SGNRFRITOD | 937 | 298%
10068 | AAB | 5G MR OL (CP-OFDM, TH 3,1, 15 MHz, 64-0AM, 30 WHz) SGNR FR1 7100 955 | 2056 %
10567 | AAB | B WA DL (CP-OFDM, TM 3.1, 20 Mz, 63-0AM, 30 kHz) SGNRFR1TO0 942 | 06 %
90868 | AAB | 56 NR DL (CP-OFOM, TH 3.1, 100 Mz, B+-QAM. 30 &Hz) 5GNR FR1 700 943 | =06 %
10872 | AAB | 5G NR (CF-OFDM. { RB, 20 MHz, GPSK_ 15 k) | SGNRFRITOO | 1150 | 295 %
10873 | AAB | 5G NR (OFT-5-OFDM. 1 RE, 100 tMHz, QPSK. 30 kHz) 3G NR FR1 TOD 906 | £98%
10874 | AAB | 5G NR (CP-OFDM, 100% RS, 100 Mriz, 256-QAM. 30 kHz) SG NR FR1TOO 10.28 | 286%
* Uncertainty s dotermined wsing the max. deviason from linssr ying gular dstritagion and is speessed for Ihe seuarm of the
Nkl value
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Appendix A.2 Dipole Calibration certificate (D2450V2_ 895

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzertand

S Schweizerischer Kalibriordienst
Sorvice sulsse d'étslonnage

C Servizio svizzero di tarstura

S Swiss Calibration Service

Accroditod by tha Swiss Accreditasion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiisteral Agreement for the recognition of callbration certificates

Client KCTL (Dymstec)
|(CALIBRATION CERTIFICATE |

Certificate No: D2450V2-895 Jul20

Object D2450V2 - SN:895

QA CAL-05.v11
Galibration Procedures for SAR Validation Sources between 0.7-3 GHz

Callbration procedure(s)

Calomtion date

July 21, 2020

Thes callbration centificats documants tha i aceabiily to national standards, which realize the physical units of messursmants (S1)
|

The measurements and the uncertairties with cortidencs prodabiity ara given on 1he folowing pages and &re pert of the certificate
All caiibrstions have been conucted in the closed laboratory facfity: amironment temperature (22 = 3)°C and humidity < 70%

Calinration Equipment used (MATE critcal for calbration)

| Primary Stancards D # Cal Dats (Cartficate No) Schaouled Calbration
Fower mator NRE SN: 104778 01-Apr-20 (No, 217-0310003101) Ape21
Power sensor NAP-Z61 SN 103244 1-Apr- Na, 217-03100) Apr-21
Power sanaor NRP-Z91 SN 103245 01-Ape-20 (No, 217-03101) Ape-21
Reterence 20 dB Attenuaior SN BHE334 (20k) 34-Mar-20 (Na. 277-03108) Apr21
Typs-N mismatch combination SN: 3106882 / 06327 31-Mar-20 (Na, 217-03104) Apr21
Raferance Probe EX3DVa SN: 7548 204Jun-20 (No. EX3-7349_Jun20) Jun-21
DAE4 8N, 601 27-Dac-19 (No. DAE4-601_Dect®) Dec-20

P§>;‘:"c dary Standards
Power meter E44158

| Power sansar HE BS51A

| Power sansor HP 84814
AF genarator RES SMT-08 SN: 100672
Network Analyzer Aglent EB358A | SN US41080477

Chack Data (n house)

30-0ct-14 (In house c';c-d-. Fob19)
07-001-15 (In houss check 1] In house check: Oct-20
15 (in house chieck Oct-18) In nouse check: Oct-20
5 in house check O¢l-18)

Scheduled Check

In house check: Oct-20

In house check: Oct-20

31-Mar-14 (in housa chack Oce-19) In house check: Oot-20

Name Function Signature
| Calibratad ty: Jefiray Katzman Labaraioery Technicisn
| Approved by Katia Pakavic Technical Maragar

Issued; July 23, 2020

This calibeation cantificate shaf net be mproduced except in full without wrtten approval of the laboratary

Certificate No: D2450V2-836_Jul20 Page1cié

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIA002-004/4 KP21-06544


http://www.kctl.co.kr/

65, Silrsvg-rl;!_Yelcﬂg(tE);wg-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR21-SPF0074
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (68) of (86)

www.kctl.co.kr

'

Calibration Laboratory of

N

. N "/,,, S Schwelzerischar Kalibrierdienst
Schmid & Partner %‘EJ‘& c Service suisse d'étalonnage
Engineering AG Tt Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland Y S swiss Catibration Service
Aocredited by the Swiss Accrediation Sanica (S4S) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2018, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

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

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

Additional Documentation:
8) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D2450V2-885_Jul20 Page 2 of 6

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/4 KP21-06544



http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR21-SPF0074
Page (69) of (86)

KCTL

Measurement Conditions

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

DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5mm
Froquency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 30.2 1.80 mho/m
Measured Head TSL parameters {220+02)"C 3B526% 1.84 mho/m £+ 8 %
Head TSL temperature change during test <05°C — |
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAH measured 250 mW input power 13.3 Wkg [
SAR for nominal Head TSL parameters normalized to 1W 52,4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW input power 6.12 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53550Q+35iQ
Retum Loss -242dB

General Antenna Parameters and Design

Eiectrical Delay {one direction) I 1.158 ns

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line is directly connected 1o the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
&re added 10 the dipole arms in order to improve matching whan loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The averall dipole length is still
according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or 1he soldered connections naar the
feedpoint may be damaged

Additional EUT Data

| Manutactured by SPEAG J
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DASYS Validation Report for Head TSL

Date: 21.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 895

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

Medium parameters used: f= 2450 MHz: o = 1.84 S/m; & = 38.5; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7,74, 7.74, 7.74) @ 2450 MHz; Calibrated: 29.06.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

* DASYS52 52.10.4(1527); SEMCAD X 14.6.14{7483)

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

Reference Value = 117.4 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.4 W/kg

SAR(I g) = 13.3 W/kyg: SAR(10 g) = 6.12 W/kg

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

Ratio of SAR a1t M2 to SAR at M| = 50.2%

Maximum value of SAR (measured) = 22.0 Wike

0 dB =22.0 W/ky = 13.42 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.3 Dipole Calibration certificate (D5GHzV2 1293

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweireriecher Kalibrierdienst
Service sulsse d'étalonnage
Sorvizic svizzero di tarstura
Swiss Callbration Service

Accradited by the Swiss Accreditation Sarvice (SAS) Accreditaion No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciont  KCTL {Dymstec) Certificate No: DEGHZV2-1293_Jul21
[CALIBRATION CERTIFICATE ™|

Obyact D5GHZV2 - SN:1293

Calaration peocedirsis) QA CAL-ZQVG
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Cafibvation date: July 22, 2021 ‘
Thiz caibration cerdificate documents the {raceabiity 1o natonal standards, which realize the physical units of measuraments (S1)
The messursments and the uncartainties with confidence probaniity are given on the follawing pages and are pan of the certilicase ‘
All cafitentions have bean conductad in the clesed laboratory factisy: enviconment temperature (22 = 35°C and humidity < 705%

| Calbration Equipmen used (MATE ortticsl for calibration)

Prmary Standas D& Cal Dato {Cartificate No.)

_Soneduled Callbration

Ape-22

7 TR

Power metar NRP SN 14778 09 Apr-21 (No. 21703281082

Power sensor NRP-Z31 SN 105244 08-Apr-21 (No. 217-05241) Apr22

Power sensce NRP-291 SN: 108245 08-Apr-21 (No. Apr-22

HAeterance 20 dB Attenvator SN: BH9364 (208) 08-Apr-21 (Mo 3343) Apr22

Type-N mismatch combination SN; 310882/ 08327 UO-Apr-21 (No. 217-03344) Ape-22
| Fsferanca Probe EX30Va BN! 350G A-Dec-20 (Na 503_Dec20) Dac-2¢
| DAE4 | SN: 80t Q2-Naw-20 (No. DAE4-601_Nav20) Nov-21

Secondary Standards ID# Chadk Date (In house) Schedued Chack
Power meter £44198 | SN: GB3I9S12475 In housa check: Oct-22

Power sansor HP 84514 SN US37T262783 j n housa check: Oct-22
Power sansor HP 84814 SN MY21082517 07-0¢2-15 (in house check Oct-20) n housa chack: €
| AF genarstor R&S SMT-06 SN 100872 15-Jun-15 {in house chack Cot-20} n hause chack:
| Network Analyzar Aglent E8366 SN US21080477 31-Mar-14 (n house check Oct-20) In house chack
1 Nams Funation ‘:-/g'\nr\m
o -
Calibentad by; Cladio Leubler Labomocy Technicsn | l
‘ Ut
- -
Approves by Kalis Pokovic Tachnical Manager /f/1

ssued: July 23, 2021
This casbration cerificate shall not be raproduced excegl in ful withoul written aporoval of the labaratory
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Calibration Laboratory of S, Schwelzerischer Kalibriardlanst

Schmid & Partner SN =z S Secvica sulsss détalonnage
Engineering AG % C  sorvisio evizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand TN S Swiss Catibration Service

Accradited by the Swiss Accrediation Sanvice (SAS) Accraditation No: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA

Multilsteral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Centificate No: DSGHzV2-1293_Jut21 Page20fg
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Measurement Conditions
DASY system configuration, as far a3 not given on page 1.

DASY Version | DASYS2 3 V52,104
Extrapolation E Advanced Extrapolation

Phantom | Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution ax, dy =40 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z diraction)

R—

5200 MHz = 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz = 1 MKz
5600 MHz = 1 MHz
5800 MHz = 1 MMz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 36.0 4,86 mho/m

Measured Head TSL parameters (220x02)°C BE=6% 455 mhom+ 6%

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

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

SAR measured | 100 mW input power 7.85 Wikg

SAR for nomina! Head TSL parameters nomalzed to 1W 78.3 W/kg = 10.9 9% (k=2)

| sAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 100 mW input power | 227 Wikg

SAR for nominal Head TSL parameters normalized to 1W | 22.6 Wikg = 19,5 % (k=2)
Cenificate No: DSGHzV2-1283_Jul21 Page 30l 2

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/4 KP21-06544



http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:

KR21-SPF0074
Page (76) of (86)

KCTL

Head TSL parameters at 5300 MHz

The following parameters and calculations wers applied,

Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4,76 mho/m
Measured Head TSL parameters (220+=02)"C 355+6% 485 mha/m £ 8 %
Head TSL temperature change during test <Q05°C —

SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.25 Wikg
SAR for nominal Head TSL parameters normalized to 1W 82.3 Wikg = 19.8 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.37 Wikg

SAR for nominal Head TSL parameters

normalized to TW

23.6 Wikg = 19.5 % (k=2) |

Head TSL parameters at 5500 MHz

The following parametsrs and calcutations were applied.

Temparature Permittivity Canductivity
Nominal Head TSL parameters 220°C 356 4,96 mho/m
Measured Hoad TSL parameters (220=202)"C 352:26% 4.85 mho/m £ 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 Condition
SAR measured 100 mW input power 8.58 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

88.6 Wikg = 10.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL

corwdibon

SAR measured

100 mW Input power [

244 Wikg

SAR lor nominal Head TSL parameters

normalized fo 1W

24.3 Wikg  19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and caicutations were applied

Temperature Permittivity ‘ Conductivity
Nominal Head TSL parametaers 20°C 355 5.07 mhoim
Measured Hoad TSL parameters {(220+02)'C 35126% 495mhamz64%
Head TSL temperature change during test <05°C — —_
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ {1 g) of Head TSL Conditlon
SAR measured 100 mW input power B.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 83.8 Wiky £ 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
| SAR measurad 100 mW input power 2.40 Wikg
| SAR for nominal Head TSL parameters normaiized to 1W 23.9 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5800 MHz
The following parsmeters and calcuiations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 20"C 353 5.27 mho/m
Measured Head TSL parameters (22002} *C M8:z6% 516 mhom 6%
Head TSL temperature change during test <05°C — | —_—
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.09 Wikg
| SAR for nominal Head TSL paramaters normalized to 1W 80.6 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 100 mW Input power 2.30 Wkg
SAR for nominal Head TSL paramelers normalized to 1W 22.9 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, tfransformed 1o feed point 5010-72Q

Retum Loss -2294d8 '

Antenna Parameters with Head TSL at 5300 MHz

impadance, transformed to fesd point 4800-26i0
Retumn Less -28.7 dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transtormad to feed point 4790Q-32Q

Relum Loss -28.1 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point S2B0O-0242

Return Loss -31.24d8

Antenna Parameters with Head TSL at 5800 MHz

Impadance, transformed 1o feed point S501Q+05i0

Retumn Loss -455d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) ’ 1.203 ns ]

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

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connecied to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve maiching when lcaded according to the position as explained in the
"Measurement Conditions* paragraph. The SAR data are not affected oy this change. The overall dipole iength |s still
according o the Standard,

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

Additional EUT Data

Manulactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 22.07.2021
Test Laborutory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGH2V2; Serial: DSGHzV2 - SN:1293

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 53800 MHz

Medium parameters used: f = 5200 MHz: 6 = 4.55 S/m; & = 35.6; p = 1000 kg/m’

Medium parameters used: f = 5300 MHz: 6 = 4.65 S/m; & = 35.5; p = 1000 kg/m’

Medium parameters used: f = 5500 MHz; o = 4.85 S/m; & = 35.2; p = 1000 kg/m’

Medium parameters used: f = 5600 MHz; o = 4.95 S/m; & = 35.1; p = 1000 kg/m"

Medium parameters used: = 5800 MHz; 0 =5.16 S/m; & = 34.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

* Probe: EX3DV4 - SN3503; ConvF(5.8, 3.8, 3.8) @ 3200 MHz, ConvF(5.49, 5.49, 549) @ 53(()
MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.01, 5.01,
5.01) @ 5800 MHz; Calibrated: 30,12.2020

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electromics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001

» DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 75.14 V/m; Power Drift = 0,06 dB

Peak SAR (extrapolated) = 27.3 W/ke

SAR(1 g) = 7.85 W/kg: SAR(10 g) = 2.27 W/kg

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

Ratio of SAR at M2 to SAR at M| = 69.2%

Maximum value of SAR (measured) = 17.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=tmm, dy=4mm. dz=1.4mm

Reference Value = 76.70 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 8.25 W/kg; SAR(10 g) = 2.37 W/kg

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

Ratio of SAR at M2 to SAR it M| = 70.4%

Maximum value of SAR (measured) = 18,5 Wike
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77,08 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(1 g) = 8.59 W/kg; SAR(10 g) = 2.44 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 68%

Maximum value of SAR (measured) = 19.8 Wikg

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

Reference Value = 76.79 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(1 g) = 8.41 W/kg: SAR(10 g) = 2.4 W/kg

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

Ratio of SAR at M2 to SAR at M1 =67.6%

Maximum value of SAR (measured) = 19.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 74.26 V/m; Power Drift = (.04 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.3 W/kg

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

Ratio of SAR st M2 to SAR at M1 = 65.4%

Maximum value of SAR (measured) = 19.0 Wikg

-10.00
-20.00
-30.00
-40.00

-50.00

0dB=175W/kg=1243 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.4 Justification for Extended SAR Dipole Calibrations

Instead of the typical annual calibration recommended by measurement standards, longer calibration
intervals of up to three years may be considered when it is demonstrated that the SAR target,
impedance and return loss of a dipole have remain stable according to the following requirements

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

2 450 MHz
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2020.07.21 -24.20 55.50
2450V2 Head 2.48 0.21
SN 895 2021.07.20 -24.80 55.71

1A NTiace - Zheoros  §SONAS 4 W ol S e State

Epastion Tiltne

Toarco
o
—_—

f Tt Toe Label

-
1 e 128 e

e . w0l v Extiial| Paay | S 021020 LU

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

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

Frequency (i) 750 ~ 835 1750 1900 2 450 5525?80*
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Ingredient % by weight
Water 40.29 | 51.97 | 53.00 | 68.00 | 55.00 | 70.50 | 72.00 | 73.00 | 65.52 | 80.00
Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0
Sugar 57.90 | 47.00 0 0 0 0 0 0 0 0
HEC 0.24 0 0 0 0 0 0 0 0 0
Bactericide 0.19 0.10 0 0 0 0 0 0 0 0
Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0
DGBE 0 0 46.60 | 31.80 | 44.65 | 29.20 0 26.90 0 0
Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0
Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00
Tissue parameter target by C. Gabriel and G. Harts grove.
Salt: 99 % Pure Sodium Chloride Sucrose: 98 % Pure Sucrose
Water: De-ionized, 16 M resistivity HEC: Hydroxyethyl Cellulose

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